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Change Topic: User Range Accuracy (URA) Definition

This change package accommodates the text changes to support the proposed
solution (see table below) within the public Signals-in-Space (SiS) documents. All
comments must be submitted in Comments Resolution Matrix (CRM) form.

The columns in the WAS/IS table following this page are defined below:

Section Number: This number indicates the location of the text change
within the document.

(WAS) <Document Title>: Contains the baseline text of the impacted
document.

Proposed Heading: Contains proposed changes to existing section titles
and/or the titles to new sections

Proposed Text: Contains proposed changes to baseline text.

Rationale: Contains the supporting information to explain the reason for
the proposed changes.

PROBLEM STATEMENT:

Administrative errors in the public documents are resulting in incorrect calculations and/or
ambiguous definitions relative to User Range Accuracy (URA). Incorrect URA calculations
would impact user equipment design and incorrect definitions would impact the interpretation
of the URA data from the SV, resulting in erroneous PNT calculations.

SOLUTION: (Proposed)

Provide the correct URA equations and more concise definitions of the URA quantity for the
users. The improvements provide the correct URA equations as well as include nomenclature
that makes the equations easier to interpret for the user.
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6.2.1 User Range Accuracy (URA) is a statistical indicator of the GPS ranging accuracy User Range Accuracy (URA) is a statistical indicator of the GPS ranging accuracy obtainable with a Rationale #5-
obtainable with a specific signal and SV. Whether the integrity status flag is 'off' or 'on’, specific signal and SV. URA provides a conservative RMS estimate of the user range error (URE) in the There are
4.42 times URA bounds instantaneous URE under all conditions with 1 -1e-5 per hour associated navigation data for the transmitting SV. It includes all errors for which the Space and numerous
probability. When the integrity status flag is 'on’, 5.73 times URA bounds instantaneous Control Segments are responsible. Whether the integrity status flag is 'off' or 'on’, 4.42 times URA inconsistenci
URE under all conditions with 1-1e-8 per hour probability. Integrity properties of the bounds the instantaneous URE under all conditions with 1-(1e-5) per hour probability (‘legacy’ level of | es between
URA are specified with respect to the upper bound values of the URA index. integrity assurance). When the integrity status flag is 'on’, 5.73 times URA bounds the instantaneous ICDs and
URE under all conditions with 1-(1e-8) per hour probability (‘enhanced’ level of integrity assurance). clarifications
Integrity properties of the URA are specified with respect to the scaled (multiplied by either 4.42 or and
5.73 as appropriate) upper bound values of the URA index or to the scaled composite of the upper additions
bound values of all component URA indexes. that are
needed for
the users to
compute
URA. These
changes
resolve the
inconsistenci
es between
the ICDs so
that users
may properly
compute
URA.
6.2.1 Note #1: URA applies over the curve fit interval that is applicable to the NAV data from Note #1: URA applies over the curve fit interval that is applicable to the NAV data from which the URA | See
which the URA is read, for the worst-case location within the intersection of the satellite | is read, for the worst-case location within the intersection-efthe-satellitesighal-and-theterrestrial Rationale #5
signal and the terrestrial service volume. service volumefootprint.
6.2.1 Note #2: The URA for a particular signal may be represented by a single parameter in the | Note #2: The URA for a particular signal may be represented by a single parameterindex in the NAV See
NAV data or by more than one parameter representing components of the total URA. data or by a composite of more than one parameterindex representing components of the total URA. Rationale #5
2
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Specific URA parameters and formulae for calculating the total URA for a signal are Specific URA parametersindexes and formulae for calculating the total URA for aeach signal are defined
defined in the applicable Space Segment to Navigation User Segment ICD's. in_appendix 20 for the applicableLNAV Spacemessage Segmentand teappendix Navigation30 Yserfor
Segmentthe 1EBsCNAV message.
6.2.1 N/A N/ANote #3: The above integrity assured probability values do not apply if: (a) an alert is issued to the See
users before the instantaneous URE exceeds either of the scaled URA bounds, or (b) an alert is issued Rationale #5
to the users no more than 8.0 seconds after the instantaneous URE exceeds the 4.42 times URA bound,
and (c) if the integrity status flag is 'on' and an alert is issued to the users no more than 5.2 seconds
after the instantaneous URE exceeds the 5.73 times URA bound. In this context, an "alert" is defined as
any indication or characteristic of the conveying signal, as specified elsewhere in this document, which
signifies to users that the conveying signal may be invalid or should not be used, such as the health bits
not indicating operational-healthy, broadcasting non-standard code, parity error, etc.
6.2.1.1 Integrity6.2.1.
1 AssuredUser
URA-Differenti
al Range
Accuracy
6.2.1.1 When the integrity assurance monitoring is available, as indicated by the “integrity status See
flag” being set to “1”, the URA value is chosen such that the probability of the “actual” Rationale #5
URE exceeding a threshold is met (see section 3.5.3.10 for probability values). The URA
value is conveyed to the user in the form of URA index values. The URA index represents JRA-index-values.
a range of values; for integrity assurance applications. apphications:<DELETE>
6.2.1.2 Lser
Differental
Range
Aecuraes
6.2.1.2 User Differential Range Accuracy (UDRA) is a statistical indicator of the GPS ranging User Differential Range Accuracy (UDRA) is a statistical indicator of the GPS ranging accuracy See
accuracy obtainable with a specific signal and SV after the application of the associated obtainable with a specific signal and SV after the application of the associated differential corrections Rationale #5
differential corrections (DC parameters). (DC parameters). UDRA provides a conservative RMS estimate of the differential user range errors in
the navigation data for that satellite. It includes all errors for which the Space and Control Segments
are responsible.
6.3.2 Extended 6.3.2 Extended Navigation Mode (Block lIA) Block Il
Navigation references

4-Aug-11
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Mode (Block should be
1I/11A). deleted since
the
requirement
is obsolete.
6.3.3 Extended 6.3.3 Block IIA Mode (Block lIR/IIR-M). Changed
Navigation from lllA to
Mode (Block Block
HIA). lIr/IIRM due
to order og
Y
Generation
(HA, 1IR/IIR-
M. GPS 111)
6.3.3 The Block I11A SVs shall be capable of being uploaded by the CS with a minimum of 60 The Block HAIIR/IIR-M SVs, shallwhen beoperating eapablein efthe beingBlock upleaded|IA bymode, Changed
days of data to support a 60 day positioning service. Under normal conditions, the CS will perform similarly to the €SBlock withlIA aSVs minimumand have the capability of storing at least 60 | from IlIA to
will provide daily uploads to each SV, which will allow the SV to maintain normal days of navigation data, tewith suppertcurrent amemory 68margins, dayto provide positioning service | Block
operations as defined in paragraph 6.2.3.1 and described within this IS. without contact from the CS for that period (through short-term and long-term extended operations). IIR/IIRM due
(Contractual requirements for these SVs specify transmission of correct data for only 14 days to to order of
support short-term extended operations while in IIA mode.) Under normal conditions, the CS will SV
provide daily uploads to each SV, which will allow the SV to maintain normal operations as defined in Generation
paragraph 6.2.3.1 and described within this IS. (HA, NR/NR-
M. GPS Il1)
6.3.3 If the CS is unable to upload the SVs (the CS is unavailable or the SV is unable to accept If the CS is unable to upload the SVs (the CS is unavailable or the SV is unable to accept and process the | Changed
and process the upload), each SV shall individually transition to short-term extended upload), each SV shalwill individually transition to short-term extended operations and eventually to from ‘shall’
operations and eventually to long-term extended operations (based on time from each long-term extended operations (based on time from each SV’s last upload) as defined in paragraph to ‘will.
SV’s last upload) as defined in paragraph 6.2.3.2 and 6.2.3.3, and as further described 6.2.3.2 and 6.2.3.3, and as further described throughout this IS._ As time from upload continues
throughout this IS. As time from upload continues through these three operational through these three operational intervals, the user range error (URE) of the SV will increase, causing a
intervals, the user range error (URE) of the SV will increase, causing a positioning service | positioning service accuracy degradation.
accuracy degradation.
6.3.4 Block 1A 6.3.4 Extended Navigation Mode (GPS 11I) Changed
Mode (Block from lllA to
IIR/IIR-M). Block
IIR/IIRM due
4
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may be invalid and should not be used, such as, not Operational-Healthy, Non-Standard
Code, parity error, etc.

to order of
Y
Generation
(HA, 1IR/IIR-
M. GPS 111)
Changed
from lllA to
GPS lll due to
GPS
Directorate
request.
6.3.4 The Block lIR/IIR-M SVs, when operating in the Block IIA mode, will perform similarly to The BleckGPS HR/HR-MIIl SVswhen-operating inthe Bleckshall HAbe mede;capable willof Changed
the Block IIA SVs and have the capability of storing at least 60 days of navigation data, perfermbeing simitarlyuploaded teby the-BleekHA-SVs andCS havewith thea eapabilityminimum of from IlIA to
with current memory margins, to provide positioning service without contact from the CS | steringatleast 60 days igation-data,with-current- memory-margins, to-provide positioning se Block
for that period (through short-term and long-term extended operations). (Contractual fheritesris s oush-shert-termandlong-term-extended-epers IIR/IIRM due
requirements for these SVs specify transmission of correct data for only 14 days to {Contractualreguirementsforthese SVsspecify-transmission of-correct dataforonlyd4-days to to order of
support short-term extended operations while in IIA mode.) Under normal conditions, support-shert-term-extended operationsa while60 inday HApositioning medeservice.} Under normal SV
the CS will provide daily uploads to each SV, which will allow the SV to maintain normal conditions, the CS will provide daily uploads to each SV, which will allow the SV to maintain normal Generation
operations as defined in paragraph 6.2.3.1 and described within this IS. operations as defined in paragraph 6.2.3.1 and described within this IS. (HA, NR/NR-
M. GPS Il1)
6.3.4 If the CS is unable to upload the SVs (the CS is unavailable or the SV is unable to accept If the CS is unable to upload the SVs (the CS is unavailable or the SV is unable to accept and process the | Changed
and process the upload), each SV will individually transition to short-term extended upload), each SV wilishall individually transition to short-term extended operations and eventually to from ‘shall’
operations and eventually to long-term extended operations (based on time from each long-term extended operations (based on time from each SV’s last upload) as defined in paragraph to ‘will.
SV’s last upload) as defined in paragraph 6.2.3.2 and 6.2.3.3, and as further described 6.2.3.2 and 6.2.3.3, and as further described throughout this IS.- As time from upload continues
throughout this IS. As time from upload continues through these three operational through these three operational intervals, the user range error (URE) of the SV will increase, causing a
intervals, the user range error (URE) of the SV will increase, causing a positioning service | positioning service accuracy degradation.
accuracy degradation.
20.3.3.1 In this context, an "alert" is defined as any indication or characteristic in the conveying In this context, an "alert" is defined as any indication or characteristic i#rof the conveying signal, as See
signal, as specified elsewhere in this document, which signifies that the conveying signal | specified elsewhere in this document, which signifies to users that the conveying signal may be invalid Rationale #5

andor should not be used, such as; the health bits not Operatienalindicating operational-
Healthyhealthy, Nenbroadcasting non-Standardstandard Cedecode, parity error, etc.

4-Aug-11
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20.3.3.2 Bit 18 is an "alert" flag. When this flag is raised (bit 18 = "1"), it shall indicate to the Bit 18 is an "alert" flag. When this flag is raised (bit 18 = "1"), it shall indicate to the standard See
standard positioning service (SPS) user (unauthorized user) that the SV URA may be positioning service (SPS) user (unauthorized user) that the S¥signal URA may be worse than indicated Rationale #5
worse than indicated in subframe 1 and that he shall use that SV at his own risk. in subframe 1 and that he shall use that SV at his own risk.
20.3.3.3.1 The clock parameters describe the SV time scale during the period of validity. The The clock parameters describe the SV time scale during the period of validity. The parameters are See
parameters are applicable during the time in which they are transmitted. Beyond that applicable during the time in which they are transmitted. -Beyond-thattimetheyarestillapplicable; Rationale #5
time, they are still applicable, however, the most recent data set should be used since sevveve-thermesirecenieateseishenld-beusedsinee-thesesume ~degradeseveiirme—The timing
the accuracy degrades over time. The timing information for subframes, pages, and data | information for subframes, pages, and data sets is covered in Section 20.3.4.
sets is covered in Section 20.3.4.
20.3.3.3.1. Bits 13 through 16 of word three shall give the URA index of the SV (reference paragraph | Bits 13 through 16 of word three shall give the URA index of the SV (reference paragraph 6.2.1) for the | See
3 6.2.1) for the standard positioning service user. Except for Block IIR/IIR-M SVs in the standard positioning service user. While the URA may vary over the ephemeris curve fit interval, the Rationale #5
Autonav mode, the URA index (N) is an integer in the range of 0 through 15 and has the URA index (N) in the LNAV message shall correspond to the maximum URA expected over the entire
following relationship to the URA of the SV: ephemeris curve fit interval. Except for Block IIR/IIR-M SVs in the Autonav mode, the URA index (N) is
an integer in the range of 0 through 15 and has the following relationship to the URA of the SV:
20.3.3.3.1. For each URA index (N), users may compute a nominal URA value (X) as given by: For each URA index (N), users may compute a nominal URA value (X) as given by: GPS antenna
3 errors not
___e—|fthevalueof Nis 6 orless, X =2(1 + N/2), along the
. If the value of N is 6 or less, X = 2 * V2 _ bore-sight
e— If the value of N is 6 or more, but less than 15, X = 2(N - 2),
have been
. If the value of N is 6 or more, but less than 15, X = 22 e— N =15 shall indicate the absence of an accuracy prediction and shall advise the standard discovered
positioning service user to use that SV at his own risk. through JPL
analysis.
. N = 15 shall indicate the absence of an accuracy prediction and shall advise the ForN=1,3,and5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively. These
standard positioning service user to use that SV at his own risk. For Block IIR/IIR-M SVs in the Autonav mode, the URA shall be defined to mean “no better than X changes add
SV Antenna

For N=1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively.

For Block IIR/IIR-M SVs in the Autonav mode, the URA shall be defined to mean “no
better than X meters”, with “X” as defined above for each URA index.

Integrity properties of the URA are specified with respect to the upper bound values of
the URA index (see 20.3.3.1). URA accounts for signal-in-space contributions to user
range error that include, but are not limited to, the following: the net effect of clock

meters”, with “X” as defined above for each URA index.

The nominal URA value (X) is suitable for use as a conservative prediction of the RMS signal-in-space

(SIS) range errors for accuracy-related purposes in the pseudorange domain (e.g., measurement de-
weighting, receiver autonomous integrity monitoring (RAIM), figure of merit (FOM) computations).
Integrity properties of the URA are specified with respect to the scaled (multiplied by either 4.42 or

5.73 as appropriate) upper bound values of the URA index (see 20.3.3.1).

URA accounts for sigral-in-spaeeSIS contributions to user range error thatwhich include, but are not
limited to, the following: LSB representation/truncation error; the net effect of clock

parametercorrection polynomial error and code phase error in the transmitted signal for single-

errors to list
of errors that
URA must
cover.

4-Aug-11
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parameter and code phase error in the transmitted signal for single-frequency L1C/A or

single-frequency L2C users who correct the code phase as described in Section
30.3.3.3.1.1.1, as well as the net effect of clock parameter, code phase, and intersignal
correction error for dual-frequency L1/L2 and L1/L5 users who correct for group delay
and ionospheric effects as described in Section 30.3.3.3.1.1.2.

frequency L1C/A or single-frequency L2C users who correct the code phase as described in Section
30.3.3.3.1.1.1;-as-wellas; the net effect of clock parameter, code phase, and intersigpalinter-signal
correction error for dual-frequency L1/L2 and L1/L5 users who correct for group delay and ionospheric
effects as described in Section 30.3.3.3.1.1.2; ephemeris error; anisotropic antenna errors; and signal

deformation error. URA does not account for user range error contributions due to the inaccuracy of

the broadcast ionospheric data parameters used in the single-frequency ionospheric model or for other

atmospheric effects.

and the 17-bit message time of week (TOW) count. When the value of the message TOW
count is multiplied by 6, it represents SV time in seconds at the start of the next 12-
second message. An “alert” flag, when raised (bit 38 = “1”), indicates to the user that the
SV URA and/or the SV User Differential Range Accuracy (UDRA) may be worse than
indicated in the respective message types. For each default message (Message Type 0),
bits 39 through 276 shall be alternating ones and zeros and the message shall contain a
proper CRC parity block.

the transmitting SV, a 6-bit message type ID with a range of 0 (000000) to 63 (111111), and
the 17-bit message time of week (TOW) count.- When the value of the message TOW count is
multiplied by 6, it represents SV time in seconds at the start of the next 326-second message.

An “alert” flag, when raised (bit 38 = “1”), indicates to the user that the S\signal URA-and/orthe SV
User Dif ol A (UDRA)

components may be worse than indicated in the respectiveassociated message types_ and that he shall

use at his own risk. For each default message (Message Type 0), bits 39 through 276 shall be

alternating ones and zeros and the message shall contain a proper CRC parity block.

20.3.4.4 The start of the transmission interval for each data set corresponds to the beginning of The start of the transmission interval for each data set corresponds to the beginning of the curve fit See
the curve fit interval for the data set. Each data set remains valid for the duration of its interval for the data set. Each data set nominally remains valid for the duration of its curve fit interval. | Rationale #5
curve fit interval. A data set may be rendered invalid before the end of its curve fit interval when it is superseded by the
SV cutting over to new data.
30.3.3 Each message starts with an 8-bit preamble - 10001011, followed by a 6-bit PRN number | Each message starts with an 8-bit preamble - 10001011, followed by a 6-bit PRN number of See
of the transmitting SV, a 6-bit message type ID with a range of 0 (000000) to 63 (111111), Rationale #5

4-Aug-11
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30.3.3 < DIRECTIONCOF DATAROWFROMS/ ——— MEBBARST ——————— | Rationale #1-
B 100 BTS— 4SHOONDS » | URA, and
« DRECIONG-DAARONROMS/ ——— MBARS —————— 38 URA,. are
« gms— 4TS > 1 9 |5 |~ k) 215 & |7 e redefined
1 9 b 2l 3 2 5 ® [/ & FN TONCONT WN, tOP toe M into an
6 6 o elevation-
AN MES'GE
5| o TONON? W tp 5 tee M 8BTS | BTS B;I'S 17BTS 138Ts 11 BTS/'ﬁiTg 1 BTS \9MB dependent
8BTS | BS | BTS 7BTS 138Ts 181S |BIS| 118T1S OMB T I I HEATH BTAAIAT component
f BT—‘ NESEETFED L;I-EGL'IH :1BT — e INDX (URAp) and
MESGETYED '—|1 ;"E“]HI iy -]BT L U INEX PREVBE AFRT'AAG- 1B I5HEATH - 18T a non-
FEABE "ABER"HAAG- 1 I5HATH :15'1'_ elevation-
dependent
< DRECTIONCF DTAHOWFRCMSY —— MBARST .
- < 100BTS—— 4F0ONDS » | componen
: R o s MR R (URANco):
o lies 1B 19 173 This will
0|18 13 J3)) 18 A A AN AF‘o b enz;ble use;s
. ° to de-weight
A A A AR M 71 SETS 17 BTS BETS BNBs the
7B SB1S 17BTS 3BTS BVEBs elevation-
angle-
dependent
component
< DIRECTION CF DATAROWRROMSY —— MBRRST with the
< DREIONCF DNAROANRROVS/—— MBARS < 100BTS — 4FHONDS >
< 10B1S— 45N S > 7 elevation
22 201 | A6 pee) 277 angle of the
0| TP 2 7 N N - SV, resulting
N, 8 o aC Mo in a smaller
BAETS BETS 24BTs composite
3351.8 33818 ZBTS Y I Sat TA F N URA in many
A A rtm' / s _1 1 Y]
! |I@1[YSQU5H€Q_1BT—T 51FBs | Feg BIT[ cases. A
5% e [ L2CPresrg —1 BT ——— smaller
L RESRVED-3BTs ———
o * MESSGE TOWGOUNT = 17 MEBOF ACTUAL TOWGOUNT AT START CF NEXT 12 SEECND MESSAGE composite
* MESGETOAGONT=17MBAFACTUAL TONCGINTAT SARTAFNEXT 22 SEONDMESA CE - URA means
higher
availability
Figure 30-1. Message Type 10 - Ephemeris 1 for
8
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Figure 30-1. Message Type 10 - Ephemeris 1 applications
that have
requirements

fora
minimum
level of
accuracy
and/or
integrity. In
order to
achieve a
technical
consensus on
how to
proceed
forward with
GPS Il
deriving URA
from the
uploaded
covariance,
then the
following
changes
were needed
to the user
ICDs.
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« DIRECTION OF DATA FLOW FROM SV MSB FIRST
100 BITS 4 SECONDS >
38
1 9 15 21 39 50 |55 |58 |61 72 98
PRN MESSAGE
s | 5 | TOWcOUNT ® 5 ke aon
8BITS | BITS | BITS 17 BITS 11 BITS BITS 11BITS 26 BITS
URA.2 INDEX - 3BITS
F MESSAGE TYPE D [ L URA.1 INDEX - 3BITS
PREAMBLE = "ALERT"FLAG-1BIT URAo: INDEX arn—3 MSBs
DIRECTION OF DATA FLOW FROM SV MSB FIRST
100 BITS 4 SECONDS
101 118 128 141 154 167 180 193
aftn an Tep ISCuica 1SCizc ISCis5 ISCis0s [
17 LSBs 10 BITS 13BITS 13BITS 13BITS 13BITS 13BITS 8BITS
DIRECTION OF DATA FLOW FROM SV MSB FIRST
100 BITS 4 SECONDS
201 209 217 225 233 241 249 257 277
o [e] (e} Bo B1 B2 Bs RESERVED CRC
8BITs | 8BMS | 8BITS | 8BITS | 8BIMS | 8BITS | 8BITS 20BITS 24 BITS

*MESSAGE TOW QOUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE

Figure 30-3.

Message Type 30 - Clock, IONO & Group Delay

> DIRECTION OF DATA FLOW FROM SV MSB FIRST
- 100 BITS ——— 4 SECONDS >
38

1 9 15 21 39 50 [55 61 72 98

PRN MESSAGE ¢ T aon

6 6 TOW COUNT* P 5 o
8 BITS | BITS | BITS 17 BITS 11 BITS BITS / 11 BITS 26 BTS
MESSAGE TYPE ID L URAee: NDEX -3 BITS
URAnep1 INDEX - 3 BITS
URAweo INDE /-3 MSBs

"ALERT" FLAG - 1 BIT

PREAMBLE
- DIRECTION OF DATA FLOW FROM SV MSB FIRST
100 BITS —— 4 SECONDS
101 118 128 141 154 167 180 193
artn an Teo ISCric/a ISCi2c ISCusis ISCLsas Olo
17 LSBs 10 BITS 13 BITS 13 BITS 13 BITS 13 BITS 13 BITS 8 BITS
- DIRECTION OF DATA FLOW FROM SV MSB FIRST
100 BITS—— 4 SECONDS
201 209 217 225 233 241 249 257 P65 277
O O O3 Bo B4 B2 Bs WNop | RESERVED CRC
8BITs | gBITS | 8BITS | 8BITS | 8BITS | 8BITS | 8BITS [8BITS 12 BITS 24 BITS

* MESSAGE TOW COUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE

Figure 30-3. Message Type 30 - Clock, IONO & Group Delay

Rationale #1

4-Aug-11
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30.33 DIRECTIONOF DATA FLOWVFROM SV —— MSBARST DIRECTION OF DATA FLOW FROM SV MSB FIRST Rationale #1
10BTS 4 SECONDS > -« 100 BITS 4 SECONDS >
38 38
1 9 15 |2 ke 50 |55 |86t e B 1 9 15 21 39 50 |55 |58 |61 72 98
PEN VESSAGE PRN MESSAGE "
s | & | TOWOONT L e 2on s | ¢ | TowcouNT for . Vol 3
f URA INCEX- 3BITS U L URAnep2 INDEX - 3 BITS
f MESSAGE TYFEID { L R INDX. 3HTS T MESSAGE TYPE ID URAxeo: INDEX - 3 BITS
PREAVBLE  "ALERT" FLAG- 1BIT URA,. INDEX a1n—3NEBs PREAMBLE  "ALERT" FLAG -1 BIT URAep INDEX 3 MSBs
< MSB FIRST
. DR OF DATARLOW . MEBRRST : D|R1E§JTI|BCI>TNSOF DATA Zlgzv(\:/ gﬁgg SV N
- 100BTS 4 SEOONDS »
101 118 128 141 149 180
101 118 128 141 149 180
At An WN toa Reduced Almanac Reduced Aimanac
Fin aon WAL, ta Reduced Almerac Reduiced Amarnec o Packet 1 Packet 2
Packet 1 Pecket2 17 LSBs 10 BITS 13 BITS 8 BITS 31 BITS 21 MSBs
17LSBs 10BTS | 13BTS | 8BTS 31 8BTS 21 MSBs
DIRECTION OF DATA FLOW FROM SV MSB FIRST
< DIFECTIONOF DATA FLOWN FROM SV ——— MSBFIRST 100 BITS 4 SECONDS
10BTS 4 SEOONDS
01 211 242 273 77
201 211 242 273 [277 Reduced Almanac Reduced Almanac CRC
Packet 3 Packet 4
Alrerac Fed.ced A CRC 10 LSB T 24BITS
Packet 3 Packet 4 4 S 31BITS 31 BITS BITS
10LSBs 31BTS 31BITS BITS 24BITS t f
] f Reduced Aimanac Packet 2 RESERVED
Reduced Almenac Packet 2 RESERVED
* MESSAGE TOW COUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE
* MESSAGE TON GOUNT = 17 MSB OF ACTUAL TON QOUNT AT START CF NEXT 12-SECCND MESSAGE
Figure 30-4. Message Type 31 - Clock & Reduced Almanac
Figure 30-4. Message Type 31 - Clock & Reduced Almanac
11
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30.3.3 DIRECTION OF DATA FLOWFROM SV MSB FIRST < DIRECTION CF DATA ALOWFROMSY —— MSBHRST Rationale #1
) 100BITS 4 SEQONDS - 100 BT 4 SEOONDE
38
K3
1 9 15 (21 39 50 |55 [58 [61 72 1 c 15 |2 ks 5 [%]58]61 72
PRN MESSAGE n
TOW CONT™ o fe a PR\ MESSAGE & e aor
6 | 6 5 TONOOLNT
8BTS | BITS | BTS 17BITS 11BTS | BITS 11BITS 26 BITS 6 6 5 e
- 8BTS | BTS [ BTS 17 BITE 11BTE |BTE| 4~ 18T BITS
F L URA.2 INDEX - 3 BITS T
NESSAGETYPEID URA. INDEX -3 BITS URAere INDEX- 3BITS
PREAMBLE  "ALERT' ALAG- 1BIT URA, INDEX a0 — 3MSBs MESSACETYPELC URAen: INDEX-3BITS
%M B E "N E:“u H AG_1 B-I' |\| E)< A1n Vﬁ
« DIRECTION OF DATA FLOW FROM SV MSB FIRST
« 100 BITS 4 SECONDS
“ DIRECTICN CF DATA LOWFROMSy ———— MBBHRST
101 118 128 144 165 180 “ 100BTS 4 SEOONDS
J
ann aen feor PM-X PMX PMY 101 118 12¢ 144 165 18
17 LSBs 10 BITS 16 BITS 21 BITS 15 BITS 21 BITS
am aer ter VX VX MY
17153 10BTS 16BTS 21 BTS 1B5BITS 21 BITS
« DIRECTION OF DATA FLOW FROM SV MSB FIRST
« 100 BITS 4 SECONDS
201 216 247 266 277 . DIRECTION GF DATA RLOWFROMSy ——— NEBFRST
L]
PMY AUTH AJTH RESERVED CRC 108t 4 SEOONDE
15BITS 31BITS 19BITS 1BITS 24 BITS ot o - -
(]
VY AUTH AT RESERVEC o
15BTS 31BTS 19BITS 11BTS 24BITS
* MESSAGE TOW OOUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE
* MESSAGE TON OOUNT = 17 VBB OF ACTUAL TONGOUNT AT START OF NEXT 12:SEGOND VESSAGE
Figure 30-5. Message Type 32 - Clock & EOP .
Figure 30-5. Message Type 32 - Clock & EOP
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30.33 DIFECTIONOF DATAFLONFROMSY —— MSBFAIRST——— < DIRECTION OF DATA FLOW FROM SV —— MSB FIRST Rationale #1
- 10BTS 4 FFOONCS > « 100 BITS 4 SECONDS >
38 38
1 9 15 21 ) 50 |55 (58|61 72 B 1 9 15 21 39 50 |55 |58 |61 72 98
PR\ MESSAGE PRN MESSAGE "
s | & | TOWoONT o 5 o @on s | ¢ | TOWCOWNT for 5 foc a0
8BITS | BTS | BTS 178BTS 118TS |BITS 118TS BBITS 8BITS | BITS | BITS 17 BITS 11BITS |BTS| | 47 11BTS \s,ngs
f URA2 INCEX-3BTS L URAwep2 INDEX - 3 BITS
MESSAGE TYFEID [ L A INDEX. 3HTS T MESSAGE TYPE ID URAeos INDEX - 3 BITS
PREAVBLE "ALERT'FLAG-1BT URA, INDEX a1n—3MBs PREAMBLE "ALERT" FLAG - 1 BIT URANep IND 3 MSBs
« 1008 TS 4 SFOONDS > * 100 BITS 4 SECONDS >
101 118 128 w 15 les |2 188 101 118 128 144 157|164 172 188
&tn apn Pon Atn Ao Ais o WA aftn 8pon Aon A Aon At g o VN,
17L5B 10HTS 6ETS wems | 78ms| sBms 6ATS BATS 17 LSBs 10 BITS 16 BITS 13BITS | 7BITS| 8BITS 16 BITS 13BITS
- DIRECTION OF DATA FLOW FROM SV ——— MSB FIRST
[ DIRECTIONOF DATA FLOWFROMSY ——— MSBARST——— 100 BITS >
S 4 SECONDS
< 100 BTS—— 4 SFOONDS >
201 214 |218 26 277
21 214|218 (26 277
WNise [ DN Ater RESERVED CRC
WNs DN Ase RESERVED CRC 4
4 13 BITS BITS| 8BITS 51BITS 24BITS
13BTS |BTY 8BTS 51BTS 24BITS
* MESSAGE TOW COUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE
* MESSAGE TOW GOUNT =17 MSB CF ACTUAL TON GOUNT AT START COF NEXT 12-SECOND MESSAGE
Figure 30-6. Message Type 33 - Clock & UTC
Figure 30-6. Message Type 33 - Clock & UTC
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30.3.3 « DIRECTIONGF DATA FLOW FROMSV ——— MBFIRST: Rationale #1
< 100 BTS 4 FFOONDS
3 « DIRECTION OF DATA FLOW FROM SV MSB FIRST
1 9 15 21 e 0 [H]|8|61 < 100 BITS 4 SECONDS >
PAN VESSACE 38
6 | 6 | OVON wol e o 1 g |15 |af 39 5 |55 |58]6 72 98
8BTS | BTS | BTS 17BTS 1B1S |BTS 11BTS 26B8TS PRN MESSAGE
T s | & | TONooNT for 5 e @on
F VESSAGETYPEID ‘ ]_ Pz INDEX- SBITS 8BTS | BITS | BITS 17BITS 11BITS |BITS // 11 BITS %
URA: INDEX-3BITS I ‘ T ‘
PFEAVMBLE "ALERT'HAG-1BIT- URA, INCEX an-n—3NMBBs | .
MESSAGE TYPE ID URAere INDEX - 3BITS
URAent INDEX - 3BITS
PREAVBLE  "ALERT" FLAG- 1 BIT URAep INDEX i —3MSBs —
< DIRECTIONCF DATA FLON FROMSY ——— MBBFIRST
< 100 BTS 4 FFAOONDS
150 “ DIRECTION OF DATA FLOW FROM SV ——— NMSB FIRST
101 118 128 139 151 15 “ 100 BITS 4 SECONDS >
150
& % ko | o e B 101 118 128 139 151 185
1718 10BTS 11BT1S 11BTS ' ABTS 16 M8Bs aftn s topD too cDC EDC
DCDATATYEE—1 BT 17 LSBs 10BITS | 11 BTS | 11BITS 3 BITS 16 MSBs
DC DATATYPE—1 BIT
— DIRECTIONGF DATA FLON FROMSV ——— MEBFIRST
— 100 BTS 4 FFAOONDS
- DIRECTION OF DATA FLOW FROM SV —— MSB FIRST
201 - 100 BITE 4 SECONDS >
EDC aRC 201 277
76L.Bs 24BTS EDC CRC
76 LSBs 24BITS
* VESSAGE TOWQOUNT =17 MBB OF ACTUAL TOWGOUNT AT START CF NEXT 12 SECONDVESSACE
(DC= Uodk Differentid Correction *
MESSAGE TOW COUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SECOND MESSAGE
EDC=Epherreris Differentid Gorrection
CDC = Clock Differential Correction
EDC = Ephemeris Differential Correction
Figure 30-7. Message Type 34 - Clock & Differential Correction
Figure 30-7. Message Type 34 - Clock & Differential Correction
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30.3.3 « DIRECTIONCF DATARLONVFROVIS\ ——— MVBBARST < DIRECTION GF DATARLONVFROMSy —— MEBHARST Rationale #1
“ 100BTS—— 4SHOONDE > . 100 BT —— 4SFOONE >
3 3
1 e |e | 6 D _|E |6 7 ® 1 e e | X D _|[5|58|6f |72 3
AR\ VESSAGE
te te aor PR\ VESSAGE
s | 5 | TOVEOUT 5 o o | & | Towaanr L b o
T [ BTE | BT 178TS 1BTE < 11BTE 26BTS
el f 8BTS | BTS | BTS 17HTS 1B |BTE 11HTS BHTS
URA INDEX- 3BITS 1
f NVESSAGETYFEIC \ L A, INEX-3ETS | C URAeze INCEX-3BITS
PREAVBE "ALERT'AAG-181 RA: INDEX an—3NEBs VESSAGE URAe INCEX-3BITS
PFEAVBLE  "ALERT'AAG-1HT URAep INDEX —3MBs
« DIRECTIONGF DATARLONFROMIS\ ——— MBBARST
¢ T00BTE—— 4 SE00NE > « DIRECTION GF DATA LONFROMS\ ——— MVEBARST
« 10HTE —— 4S700NE >
101 118 12¢ 14 157116C 17¢ 18 1%
ar aer o Wasre Acarc Acarc | Adar 101 11¢ 1Z 14 157{ 16C 17€ 1& 1%
7L 10BTR 16HTS 13HTS 16BITE 18T | 7BTS|58TY atr 3r taarc WNzre Axarc Aasrc  |Axarc
A
! m&-’ 7L 10BTS 16BITS 13BTS 16BTS 138Tc | 7BTE|58TY
A\SSID-3BTE
f RESFRVEC 1
G\SSID-3BTE
« DIRECTIONCF DATARLONVFROMS\ ——— MEBARST
* 100BTE—— 4 SHOONDE >
o < DIRECTION GF DATARLONVFROMSy —— MBARST
2l ! < 1B ASEOONDE >
RESERVEL 024
01 277
BBTS 24BTS
RESERVEC 036
BBTS 24BTS
* VESSAGE TONGOUNT =17 MBBCF ACTUAL TONOOUNT AT START OF NEXT 12-SE0CNDIVESSAGE
* VESSAGE TONGOUNT = 17 VBB GF ACTUAL TONGOUNT AT START OF NEXT 12SEGOND VESSAGE
Figure 30-8. Message Type 35 - Clock & GGTO
Figure 30-8. Message Type 35 - Clock & GGTO
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30.3.3 < DIFECTIONOF DATAFLONFROMSY —— MEBARST < DIRECTION CF DATA LOWFROMSy —— VBBARST Rationale #1
B 1(DBTS 4331]\[8 > < 1(1)3"’5 4m >
33 3¢
1 s 1 A B 0 1Bt L ® 1 ¢ 15 |2 3 50 |% |58(61 72 98
PRN VESSAGE 2o
6 | 5 | TONOONT b o PR\ Tc)j\,l\/ESS'JGEOCM\W & b a0,
8BTS | BTS | BTS 178TS 11BTS |BTS 1813 BBTS 6 6 5
} LL 8BTS | BTS [ BTE 17BITS 1BTE | BTE |__LLBTS—— BT
VESSAC URA INCEX- 3BTS
TYRED [ URAx INDEX- 3BTS J fT eI L URA\erz INDEX-3BITS
PREAVBLE "ALFRT'HAAG-1BT: URA INDEX a1n—3MBs MESSACGE URAeD: INDEX-3BITS
PREAVBLE  "ALERT" ALAG-1BT URAep INDEX an—3 VB
< DIFECTIONCF DATARLONFROMSY ——— MVEBARST
- 10BTS—— 4 SFFOONS >
< DIRECTION CF DATA LOWFROMSy —— NMBBARST
101 118 18 < 100 BTE —— 4 SEOONDS >
Sin n TEXTVESSACE (188BIT CHAR) 101 118 12¢
7S | 10BTS 73V 3 o TEXTVESSAGE (188BTCHAR)
17158 10BTS 73NBBs
. DIFECTIONGF DATARLONFROMSV ——— MVEBARST
N 1008TS 4 SFOONTB >
%
201 27 ||217 N DIRECTION CF DATA LOWFROMSy —— NMBBARST
“ 100BITS >
TEXTVESSAGE (1888 OHIR) o 4 SEOONDE e
4
el BT AUBTS 201 o7 |27
TEXI'HBGE—1 L RESERED_1 BT TEXTVESSACGE (188BTCHAR) . CRC
LS BTS 24B TS
* VESSAGE TONVGOUNT = 17 VBB GF ACTUAL TONGCUNT AT START OF NEXT 12-SEGOND MESSAGE _1 1
TEXTPAGE RESERVED-1BIT
* MESSAGE TON OOUNT = 17 MBB OF ACTUAL TON QOUNT AT START OF NEXT 12-SEOOND VESSAGE
16
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Figure 30-9. Message Type 36 - Clock & Text
Figure 30-9. Message Type 36 - Clock & Text
30.3.3 « DIFECTIONOF DATA FLONFROM SV ——— MSBARST « DIRECTION OF DATA FLOW FROM SV ——— MSB FIRST Rationale #1
« 100BTS 4 SEOONDS > « 100 BITS 4 SECONDS >
38 38
1 9 |15 |2 » 50 |% |61 72 % 1 9 15 39 50 |55 |58]61 72 98
PRN VESSAGE
to oo aon PRN MESSAGE _
s | ¢ | TOWOONT s " . (MESSAGE . 5 p _ -
8BTS | BTS [ BTS|  178TS 118TS |BTS TS 2BITS 8BTS | BTS | BITS 17 BITS 11BITS | BITS| 4 11 BITS 26 Bl
URAe INCEX - 3BTS [
TYPE URAwere INDEX - 3 BITS
NESSAGE TYPEID [ |— URAs INDEX- 3BITS MESSAGE TYPE ID &
PREAVBLE "ALERT'FLAG-1BIT URAL INDEX arn—3MSBs URAwepr INDEX - 3 BITS
) " PREAVBLE  "ALERT" FLAG- 1 BIT URAep INDI 3MSBs
DIFECTIONOF DATA FLOWFROM SV ——— MSBFRST
« 1008TS 4 SEOONDS . . DIRECTION OF DATA FLOW FROM SV ——— MSB FIRST
< 100 BITS 4 SECONDS -
101 118 128 w1 |19 |156|1m8 169 180 191
: 101 118 128 141|149 |155]158 169 180 191
atn aen WN,, | PR\, e 4 Q JA .
aftn Aon WN,, too PRN, e S Q JA
7L | 10BTS | 13BTs |sATS|eBTS|||| 1BTS | 1BTS | 1181 | 1oMems
T 17 LSBs 10BITS | 13BITS | 8BITS |6BITS 11BITS 1BTS | 11BTS | 10MSBs
L1 HEALTH—1BIT g
L2 HEALTH—1BIT L1 HEALTH—1BIT
L5 HEALTH—1BIT L2 HEALTH—1BIT
L5 HEALTH—1BIT
. DIFECTIONOF DATA FLON FROM SV —— MSBFIRST
¢ 1008TS 4 SEOONDS > - DIRECTION OF DATA FLOW FROM SV —— MSB FIRST
- 100 BITS 4 SECONDS >
201 |28 24 240 25 267 277
VA Q ® M & & e 201|208 24 240 256 267 77
718s|  16BITS 168TS BBTS | 11BTS | 10BTS 24BTS /A % ¢ M & & CRC
7LSBs 16 BITS 16BITS 16 BITS 11BITS | 10BITS 24 BITS
* MESSAGE TON GOUNT =17 MSB OF ACTUAL TOW GOUNT AT START CF NEXT 12:SE0CND MESSAGE
* MESSAGE TOW COUNT = 17 MSB OF ACTUAL TOW COUNT AT START OF NEXT 12-SEQOND MESSAGE
Figure 30-10.  Message Type 37 - Clock & Midi Almanac Figure 30-10. Message Type 37 - Clock & Midi AlImanac
4-Aug-11
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Section URA IS-GPS-200 Rev E Navstar GPS Space Segment/Navigation User Interfaces URA Definition Redlines Rationale
Number Definition
Proposed
Heading
30.33.1.1 The ephemeris parameters in the message type 10 and type 11 describe the orbit of the | The ephemeris parameters in the message type 10 and type 11 describe the orbit of the transmitting Rationale #1,
transmitting SV during the curve fit interval of three hours. The nominal transmission SV during the curve fit interval of three hours. The nominal transmission interval is two hours, and Rationale #2
interval is two hours, and shall coincide with the first two hours of the curve fit interval. shall coincide with the first two hours of the curve fit interval. The predicted period of applicability for
The period of applicability for ephemeris data coincides with the entire three-hour curve | ephemeris data coincides with the entire three-hour curve fit interval. Table 30-I gives the definition of
fit interval. Table 30-I gives the definition of the orbital parameters using terminology the orbital parameters using terminology typical of Keplerian orbital parameters; it is noted, however,
typical of Keplerian orbital parameters; it is noted, however, that the transmitted that the transmitted parameter values are expressed such that they provide the best trajectory fit in
parameter values are expressed such that they provide the best trajectory fit in Earth- Earth-Centered, Earth-Fixed (ECEF) coordinates for each specific fit interval. The user shall not
Centered, Earth-Fixed (ECEF) coordinates for each specific fit interval. The user shall not | interpret intermediate coordinate values as pertaining to any conventional coordinate system.
interpret intermediate coordinate values as pertaining to any conventional coordinate
system.
30.3.3.1.1 N/A N/AThe t,. term shall provide the user with a convenient means for detecting any change in the Rationale #1,
ephemeris representation parameters. The t,. is provided in both message type 10 and 11 for the Rationale #2
purpose of comparison with the t,. term in message type 30 - 37. Whenever these three terms do not
match, a data set cutover has occurred and new data must be collected. The timing of the t,. and
constraints on the toc and t,. are defined in paragraph 30.3.4.4.
30.33.1.1 Any change in the Message Type 10 and 11 ephemeris data will be accomplished with a Any change in the Messagemessage Fypetype 10 and 11 ephemeris data will be accomplished with a Rationale #1,
simultaneous change in the t,. value. The CS (Block IIR-M/IIF) and SS (Block I11) will simultaneous change in the t,e value. The CS {will assure the t. value for Block IIR-M/IIF} and SS{Bleck | Rationale #2
assure that the t,. value, for at least the first data set transmitted by an SV after an HH will assure-that the toe value for Block lll, for at least the first data set transmitted by an SV after an
upload, is different from that transmitted prior to the cutover. See Section 20.3.4.5 for upload, is different from that transmitted prior to the cutover. See Section 2630.3.4.5 for additional
additional information regarding t,. information regarding te..
The CNAV message will contain information that allows users to operate when integrity is
assured. This is accomplished using an integrity assured URA value in conjunction with The CNAV-message wilimessages contain information that allows users to eperatetake advantage of
an integrity status flag. The URA value is the RSS of URAoe and URAoc; URA is integrity situations when integrity is assured to the enhanced level. This is accomplished using ara composite
assured to the enhanced level only when the integrity status flag is “1”. integrity assured URA value in conjunction with an integrity status flag. The composite integrity
Bit 272 of Message Type 10 is the Integrity Status Flag (ISF). A "0" in bit position 272 assured URA (IAURA) value is the RSS of URAeean elevation-dependent function of the upper bound
indicates that the conveying signal is provided with the legacy level of integrity value of the URAg, component and URAee;the BRAupper isbound ntegrityvalue of the URAygp
assurance. That is, the probability that the instantaneous URE of the conveying signal component. The composite IAURA value is assured to the enhanced level only when the integrity
exceeds 4.42 times the upper bound value of the current broadcast URA index, for more status flag is “1”; otherwise the IAURA value is assured to the legacy level.
than 5.2 seconds, without an accompanying alert, is less than 1E-5 per hour. A "1"in bit- Bit 272 of Message Type 10 is the Integrity Status Flag (ISF).- A "0" in bit position 272 indicates that the
position 272 indicates that the conveying signal is provided with an enhanced level of conveying signal is provided with the legacy level of integrity assurance.- That is, the probability that
integrity assurance. That is, the probability that the instantaneous URE of the conveying the instantaneous URE of the conveying signal exceeds 4.42 times- £ the
signal exceeds 5.73 times the upper bound value of the current broadcast URA index, for current broadcast YRAIAURA indexvalue, for more than 5.2 seconds, without an accompanying alert, is
more than 5.2 seconds, without an accompanying alert, is less than 1E-8 per hour. The less than 1E-5 per hour. A"1" in bit-position 272 indicates that the conveying signal is provided with an
probabilities associated with the nominal and lower bound values of the current enhanced level of integrity assurance. That is, the probability that the instantaneous URE of the
broadcast URA index are not defined. conveying signal exceeds 5.73 times-the-upperbound-valueof the current broadcast YRAIAURA
18
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In this context, an "alert" is defined as any indication or characteristic in the conveying
signal, as specified elsewhere in this document, which signifies that the conveying signal
may be invalid and should not be used, such as, not Operational-Healthy, Non-Standard
Code, parity error, etc. In this context, the term URA refers to the composite URA,
calculated as the root-sum-squared of the individual URA components in the conveying
signal.

Bit 273 of Message Type 10 indicates the phase relationship between L2C and L2P(Y) as
specified in section 3.3.1.5.1.

indexvalue, for more than 5.2 seconds, without an accompanying alert, is less than 1E-8 per hour. The
probabilities associated with the nominal and lower bound values of the current broadcast YRAURAgp

index, URAy¢p indexes, and related URA values are not defined.

In this context, an "alert" is defined as any indication or characteristic irof the conveying signal, as
specified elsewhere in this document, which signifies to users that the conveying signal may be invalid

andor should not be used, such as;ret-Operational-Healthy-Nen-Standard-Codeparityerrorete—n
thiscontext; the-term-URA refershealth tebits thenot eempesiteindicating YRAoperational-healthy,

caleutated-as thebroadcasting reet-sumnon-squared-efthe-individual URA-compenentsstandard incode
theparity eenveyingerror, sigpaletc.

4-Aug-11

30.3.3.1.1. | S\Elevation-
4 Dependent
Aeeuraey-(ED)
Accuracy
30.3.3.1.1. Bits 66 through 70 of message type 10 shall contain the ephemeris User Range Accuracy | Bits 66 through 70 of message type 10 shall contain the ephemeriselevation-dependent (ED) Rationale #1
4 (URA,¢) index of the SV for the standard positioning service user. URA.. index shall component User Range Accuracy (URAeeURAgp) index-ef-the-SV for the standard positioning service
provide the ephemeris-related user range accuracy index of the SV as a function of the user. YRAeeThe URA;p index shall provide the ephemerisED-related-userrange aceuracyURA index-of
current ephemeris message curve fit interval. While the ephemeris-related URA may the-SVas-a-funetion ofor the current ephemerisessage curve fit interval. While the ephemerisED-
vary over the ephemeris message curve fit interval, the URA,. index (N) in message type | related URA may vary over the ephemeris-message curve fit interval and over the satellite footprint,
10 shall correspond to the maximum URA,. expected over the entire curve fit interval. the YRAeeURAp index (N) in message type 10 shall correspond to the maximum YRAeeURAgp
expected over the entire ephemeris curve fit interval for the worst-case location within the SV
footprint (i.e., nominally two points at the edge of the SV footprint). At the best-case location within
the SV footprint (i.e., nominally directly below the SV along the SV nadir vector), the corresponding
URAgp is zero.
30.3.3.1.1. The URA,. index is a signed, two’s complement integer in the range of +15 to -16 and has | The YRAeeURA, index is a signed, two’s complement integer in the range of +15 to -16 and has the Rationale #1
4 the following relationship to the ephemeris URA: following relationship to the ephemerisED URA:
— URAoe URAgp Index_ URAee_ URA;p (meters)
URA,. Index  URA,. (meters) : 15 6144.00 _<URAgp YRAee(or no accuracy prediction is
available)
_ 14 3072.00 _<—UYRAee£ URAp_ < 6144.00
19
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< 6144.00

< 3072.00

1536.00

768.00

384.00

192.00

96.00

48.00

24.00

13.65

9.65

6.85

4.85

3.40

2.40

1.70

1.20

0.85

0.60

0.43

0.30

UNCLASSIFIED

1536.00 < URApp_ < .3072.00

_768.00_<——URAse—£ URA:,_|<
_384.00_<——URAse—gURA;,
_192.00_<——UYRAee—§ URA;,  §

_ 96.00._<—URAse £ URA:

|II\

JAN

_ 48.00_< URAgp <

N

_24.00_<—URAoelE URA,

_13.65_<—UYRAeel£ URA;,

_9.65-_<4uuee#-£ URAgp, <

_ 6.85 <—URAcel£ URA,, <

IN

N

N

N

485 <—URAeel£ URA,, <

N

_3.40. <—URAeel£ URA,, <

N

_ 2.40_<—URAee £ URA,, <

7AN

170 <—URAeel£ URA,,_ <

7AN

120 <—URAeel£ URA,, <

7AN

_ 0.85 <—URAcel£ URA,, <

AN

_0.60_<——YRAeelE URA:,

043 < URAgp, <

_0.30_<—UYRAee—E URA;p_ ¢

_ 0.21-_<—URAee—£ URA;

_0.15- <——URAee£

_ 011 <—UYRAee£

11536.00
_768.00
384.00
~192.00
_96.00
_48.00
2400
1365

9.65

6.85

4.85

3.40

2.40

1.70

1.20

0.85

0.60
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URA. 0.21

-8 011 < URA,e < 0.15 _ 10

-9 0.08 < URA,. < 0.11 — 11

-10  0.06 < URA, < 0.08 — 12

-11 004 < URA,. < 0.06 — 13

-12 003 < URA, < 0.04 E— -14_

-13 002 < URA,e < 0.03 E— 15—

14 001 < URA,. < 0.02 _ -16 No accuracy prediction available-use at own risk
15 URA,, < 0.01 For each URAgp index (N), users may compute a nominal URAgp value (X) as given by:

o If the value of N is 6 or less, but more than -16, X = 2(1 + N/2),

-16 No accuracy prediction available-use at own risk

o |f the value of N is 6 or more, but less than 15, X = 2(N - 2),

Integrity properties of the URA are specified with respect to the upper bound values of
the URA index (see 20.3.3.1).

e N =-16 or N = 15 shall indicate the absence of an accuracy prediction and shall advise the

standard positioning service user to use_that SV at_his own risk.

For N=1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively.

The nominal URAgp value (X) is suitable for use as a conservative prediction of the RMS ED range errors

for accuracy-related purposes in the pseudorange domain (e.g., measurement deweighting, RAIM,
FOM computations). Integrity properties of the BJRAIAURA, are specified with respect to the scaled
(multiplied by either 4.42 or 5.73 as appropriate) upper bound values of the YRAbroadcast URA¢p index
(see 2030.3.3.1.1).

For the nominal URAg, value and the IAURAg, value, users may compute an adjusted URAg, value as a

function of SV elevation angle (E) as follows:

Adjusted Nominal URAgp

Nominal URAgp, (sin(E+90 degrees))

Adjusted IAURAgp

IAURAp (sin(E+90 degrees))

URA;p and IAURAgp account for SIS contributions to user range error which include, but are not limited

to, the following: LSB representation/truncation error, alongtrack ephemeris errors, and crosstrack

21
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ephemeris errors. URAgp and IAURAg, do not account for user range error contributions due to the

inaccuracy of the broadcast ionospheric data parameters used in the single-frequency ionospheric
model or for other atmospheric effects.

22
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30.3.3.1.3
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Table30-l.  Message Types 10and 11 Paraneters (10f 2)

Table30-1.  Message Types 10and 11 Paraneters (1 of 2)

Scele
No. of Factor | Effective
Parameter Bis™ | (LSB) | Renge™* Units
WN Week No. 13 1 weeks
URAo:Index SV accuracy 5% (seetext)
Signal health 3 1 (seetext)
(LINL2L5)
tp Deta predict tine of week 11 300 604,500 seoconds
A Semi-major axis difference at 2%¢ 2’ Ieters
reference time
‘ A Changerate insemi-mgjor 25+ 2 neters/sec
axis
M Mean Motion differencefrom | 17 ™ seni-circlessec
conputed value & reference
tine
) " Rate of meanmotion 23* 27 semi-drcles/sec’
difference fromoonputed
value
M, Mean anomaly at reference 33* 2® semi-drdles
tine
& Eccertricity 3 2% 003 | dinensionless
0} Argument of perigee 33* 2* semi-cirdles

Scale
No. of Fxctor | Effective
Paraneter Bits** (LSB) | Range*** Units
Week No. 13 1 weeks
URAgpIndex HD Accuracy Index 5* (see text)
3 1 (see text)
LII2L5)
ty Data predict tine of week 11 300 604,500 seconds
A Semi-nmajor axis difference at 265+ 2’ neters
reference time
‘A Change rate insemi-imajor 25+ 2% neters/sec
axis
M, MeanMbtion difference from | 17 o semi-circles/sec
computed valwe at reference
tine
‘ M Rate of mean notion 23% 2y semi-circles/sec”
difference fromcomputed
valee
M, Mean anonmly at reference 33* 2 semi-circles
tine
& Focentricity 33 P 003 dimensionless
0 Argunent of perigee 33+ 2 semi-cirdles

*  Paaneters soindicated are two’s conrplenert, with the sign bit (+ or -) occupying the VSB;

*#*  See Figare 30-1 for complete bit allocation in Vessage Type 10,

#% Unless otherwise indicated in this colummn, effective range is the maxinumrange attainsble with

indicated bit allocation and scale factor.
wkk Relative to Ager =26,559,710 neters.

*  Paranreters so indicated are two’s conplerrent, with the sign bit (+ or -) occupying the MSB;

**  See Figure 30-1 for conplete bit allocation in Message Type 10;

## Unless otherwise indicated in this colurm, effective range is the mexinumrange attainable with

indicated bit allocation and scale factor.
Rk Relative to Agge =26,559,710 meters.

Rationale #1
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30.3.3.2.3 Teble 3011 Clock Carection and Accuracy Paraneters Rationale #1
Scle
No. of Factor Hfective
Paranreter Bits** (SB) Range™* | Units
P Bs™ | @B | g™ | Ui Qock DataReference Te of Week | 11 W0 | @400 | som
te UokDtaRdfaere Tined 1 o | B sorh &
Wk URAvm NED Accuracy Index 5%
R, Ix 5t (eted) Index (soe
SVdak Asarecy Indx 3 fext)
) URANm
3 (eted Index NED Accuracy Change Index 3 (see
RA Inkx | SV0ak Amuacy (e lkx ext)
3 (seetex) URAw /|  NED Accuracy Change Rate Index 10% 2%
RAplitx | SVOak Ay GaeRee Inckx » (see
Tkx 0 ® —— 20 2 text)
oo 3on SV Qodk Dxift Rate Correction
. . ” Goefficient 26+ 2 sed'se
SVAakDiftReeCGueetion | 3 U 2
%n (Oetficert o SV Qock Dift Comrection
ik 25 sk Goefficient sedse
B SVOakDift Cuetion . . . ¢
i A0 SV Aock Bias Conrection Coefficient
secon
) &
SVUakBas (draction
dficert *  Parameters 0 indicated are two's complement, with the sign bit (+or -) occupying the MSB;
* - See Figure 303 through 30- 10 for conplete bit allocation in Message types 30 to 37;
*  Prangessoindeiedaetvo'sanplenart, vitftesgntit (+a-) aapjirge MB et Unless otherwise indicated in this colum, effective range s the maxinumrange attainable with
indicated bit allocation and scale factor.
30.3.3.2.4 | S¥Non-
Elevation-
Dependent
Cleek(NED)
Accuracy

24
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Estimates.
30.3.3.2.4 Bits 50 through 54, and 55 through 57, and 58 through 60 of message types 30 through Bits 50 through 54, and 55 through 57, and 58 through 60 of message types 30 through 37 shall contain
37 shall contain the URA,. Index,URA,; Index, and URA,., Index, respectively, of the SV the URAeenon-elevation-dependent (NED) component URAyepo Index,JRAee2URAN¢p; Index, and
(reference paragraph 6.2.1) for the standard positioning service user. The URA,. Index URAee2URA\ep, Index, respectively, of the SV (reference paragraph 6.2.1) for the standard positioning
together with URA,; Index and URA,., Index shall give the clock-related user range service user. The URAecfollowing trdexequations together with URAeelthe broadcast URAnepo Index,
accuracy of the SV as a function of time since the prediction (t.,) used to generate the URA\ep: Index, and URAec2URANep; Index shall give the elecknon-relatedelevation dependent user
uploaded clock correction polynomial terms. range accuracy of IAURAyep over the S¥current asclock/ephemeris afit funetieninterval. efWhile
timethe sineeactual NED related URA may vary over the predictionsatellite {tepjfootprint, usedthe
telAURA\p generatecalculated using the uploadedparameters in message type 10 at each instant
during the current clock/ephemeris correctionfit pelynomialinterval termsshall bound the maximum
IAURA\p expected for the worst-case location within the satellite footprint at that instant.
30.33.24 The user shall calculate the clock-related URA with the equation (in meters); The user shall calculate the eleckNED-related URA with the equation (in meters); Rationale #1
— URAe€ IAURAcp = YRASEBURAepo + YRAGELURANcp; (t - top_+ 604,800* (WN - WNop)—)
URA,c = URA ¢, + URAy (t - top) for t-t,p < 93,600 seconds
for -t - top <+ 604,800*(WN - WNop) £ 93,600 seconds
— URAse = *(t - * -
URAo = URAG + URAs (t - top) + URAG (t - top - 93,600)> for tto, > IAURAN¢p_ = YRAGBURANepe +-URAGeE URANep: *(t - top} + URA€2604800*(WN - WNop))
* (4 _ * - - [
93,600 seconds + URApen2*(t - top_+ 604800*(WN - WNop) - 93,600)2
for -t - top_+ 604800*(WN - WNop) > 93,600 seconds
where where
t= GPS timeis {mustthe accountGPS forsystem beginninrgtime
t = GPS time (must account for beginning or end of week crossovers),
WNop e+-- erdData efPredict weekWeek eresseversiNumber,
top = time of week of the state estimate utilized for the prediction of satellite ——top =identifying timethe ofGPS week efto which the statetop estimateterm utilizedrefers.
clock correction parameters. forSee theSection prediction30.2.2.2.1.2 of(Data sateHitePredict eleckTime eerrectionof
parametersWeek).
30.3.3.2.4 The CS shall derive URA,, at time t,, which, when used together with URA,; and URA,.; | The CS shall derive URAeebURA atyepo, HreURANep1, topand URAyep, indexes which, when used Rationale #1
in the above equations, results in the minimum URA,. that is greater than the predicted together-with-URAecland-URAec2 in the above equations, results in the minimum YRAeelAURANep
URA,. during the entire duration up to 14 days after t,. that is greater than the predicted URAo€clAURA\ep during the-entire-duration-up-to-14
daysclock/ephemeris afterfit tepinterval.
30.3.3.2.4 The user shall use the broadcast URA,. Index to derive URA,,. The index is a signed, The user shall use the broadcast URAecURAen, Hrdexindex to derive URAeebthe URAyepg value. The Rationale #1
two’s complement integer in the range of +15 to -16 and has the following relationship URA\enoindex is a signed, two’s complement integer in the range of +15 to -16 and has the following
25




to the clock-related user derived URA,:

URA, Index  URA,,_(meters)

15 6144.00 <

14 3072.00 <

13 1536.00 <

12 768.00 < URA.c,
11 384.00 < URAG
10 192.00 < URA.c,
9 96.00 < URAsco
8 48.00 < URA.c,
7 2400 < URAoco
6 13.65 < URA.c,
5 9.65 < URAG
4 6.85 < URA.c,
3 485 < URAG
2 340 < URA.c,
1 240 < URAoch
0 1.70 < URA.c,
-1 1.20 < URAoc
-2 085 < URA.c,
-3 060 < URAG

URA,
URA,
URAG
<

<

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

< 6144.00

< 3072.00

1536.00

768.00

384.00

192.00

96.00

48.00

24.00

13.65

9.65

6.85

4.85

3.40

2.40

1.70

1.20

0.85
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available)

——URAeeURANep Index_

15

relationship to the-clock-related-user derivedURAepo YRAoEbvalue:

YRAeeb URAN:p0 (meters)

6144.00

3072.00

1536.00

384.00__
192.00__
_96.00___
_ 4800
_ 2400

_13.65__

240
170

120

9.65___
6.85-_
4.85_

340

_ <URANepo YRAeceb

< U Am < _307200

<—URAocchE

<—URAeebf URANpg__ S
<—U-RAeeblle_
<—URAeebf URANpo__ <
<—URAeebt URANepo__ <
<—URAeebE URANepo__ <
<—URAeebt URANepo__ <

<—URAeebf URANepo__ <

<—URAecb#

RAwepo < _6144.00

<

<—URAeebfl URANepg__ <

<—URAecbE

<—URAeeb£]

<—URAeebE |

(or no accuracy prediction is

11536.00
_768.00
384.00
192.00
_96.00
_ 48.00
2400
1365

9.65

6.85

4-Aug-11
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-10

-11

-12

-13

-14

-15

-16

0.43

0.30

0.21

0.15

0.11

0.08

0.06

0.04

0.03

0.02

0.01

u RAocb

URAop

u RAocb

u RAocb

URA,c

u RAocb

u RAocb

URAo

u RAocb

URAo

URA.

u RAocb

No accuracy prediction available-use at own risk

IA

IA

IA

IA

IA

IA

IA

IA

IA

IA

<

<

0.60

0.43

0.30

0.21

0.15

0.11

0.08

0.06

0.04

0.03

0.02

0.01
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— 15—

_ 043 <—UYRAeeb£ URAwm) < __ 0.60
__0.30__<—UYRAeeb£ URANmo \ £ __ 043
_ 021 < URAneo_ I _ 0.30
__ 015 <—UYRAeebf URA\mo __ 021
_ 011 < URAneno_ 4 __0.15
_ 0.08__< URANeo__ 4 __ 011
_0.06-_<49ﬂéeel=+£ﬂm 4 _ 0.08
004 < URANepo_ 4§ __0.06
__0.03__ <—URAeebE URAy;o § _ 0.04
_0.02- <—UYRAoebf URA\mo K __ 0.03

_0.01___<—UYRAeehE|\URAepy_ < 0.02

URAeeb£ URA\pg < 0.01

No accuracy predicti ailable-use at own risk

30.3.3.2.4

The user may use the upper bound value in the URA,, range corresponding to the
broadcast index, thereby calculating the maximum URA,. that is equal to or greater than
the CS predicted URA,, or the user may use the lower bound value in the range which
will provide the minimum URA,. that is equal to or less than the CS predicted URA,..

Integrity properties of the URA are specified with respect to the upper bound values of
the URA index (see 20.3.3.1). The transmitted URA,; Index is an integer value in the
range 0 to 7. URA, Index has the following relationship to the URA,.1:

1
2_N
URA,1 = (meters/second)

¢ |[f the value of N is 6 or more, but less than 15, X =

For each URAygpg index (N), users may compute a nominal URAygpo Value (X) as given by:

¢ |f the value of N is 6 or less, but more than -16, X = 2(“”/2),

2(N -2)

e N=-16 or N = 15 shall indicate the absence of an accuracy prediction and shall advise the
standard positioning service user to use that SV at his own risk.

For N=1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively.

The nominal URAygp, value (X) shall be suitable for use as a conservative prediction of the RMS NED
range errors for accuracy-related purposes in the pseudorange domain (e.g., measurement de-
weighting RAIM, FOM computations). Integrity properties of the IAURAyg, are specified with respect to
the scaled (multiplied by either 4.42 or 5.73 as appropriate) upper bound values of the URAgpo index,

Rationale #3-
Thereis a
typo that
needs be
corrected in
computing
URA, or all
user URA
values will be
far too large.
Using the
erroneous
value will

4-Aug-11
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where

N =4 + URA, Index.

The transmitted URA,., Index is an integer value in the range 0 to 7. URA,, Index has the
following relationship to the URA,,:

1

URA,u = 2" (meters/second?)

URANED1 indeX, and URANED2 index (See 303311)

URAyeno accounts for zeroth order SIS-contributions to user range error which include, but are not
limited to, the following: LSB representation/truncation error; the net effect of clock correction
polynomial error and code phase error in the transmitted signal for single-frequency L1C/A or single-
frequency L2C users who correct the code phase as described in Section 30.3.3.3.1.1.1; the net effect of
clock parameter, code phase, and inter-signal correction error for dual-frequency L1/L2 and L1/L5 users
who correct for group delay and ionospheric effects as described in Section 30.3.3.3.1.1.2; radial
ephemeris error; anisotropic antenna errors; and signal deformation error. URAygp does not account
for user range contributions due to the inaccuracy of the broadcast ionospheric data parameters used
in the single-frequency ionospheric model or for other atmospheric effects.

The transmitted URAygp; index is an integer value in the range 0 to 7. The URAygp: index has the
following relationship to the URAygp; value:

resultina
minimum
value of
URAocl that
will prevent
the Space
and Control
segments
from
meeting their
specified
performance
requirements

4-Aug-11

where LN
URAwes = 2 (meters/second)
" Rationale #5
N = 25+ URA,, Index. where
URANEDl Index
The transmitted URAygp, index is an integer value in the range 0 to 7. URAygp; index has the following
relationship to the URAygp;:
1
URAwes = 2 (meters/second2)
where
URANEDZ Index.
30.34.4 a Sets
30.3.4.4 The t,. shall be equal to the t,. of the same CNAV data set. The following rules govern the transmission | Rationale #2-
of toe and t, values in different data sets: (1) The transmitted toc will be different from any value URA
transmitted by the SV during the preceding seven days; (2) The transmitted t,. will be different from components
any value transmitted by the SV during the preceding six hours. (URAgp and
URANED) from
Cutovers to new data sets will occur only on hour boundaries except for the first data set of a new different
28
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upload. The first data set may be cut-in (reference paragraph 30.3.4.1) at any time during the hour and | uploads or fit

therefore may be transmitted by the SV for less than one hour. intervals will
not give a
The start of the transmission interval for each data set corresponds to the beginning of the curve fit valid
interval for the data set. Each data set remains valid for the duration of its transmission interval, and indication of
nominally also remains valid for the duration of its curve fit interval. A data set is rendered invalid signal

before the end of its curve fit interval when it is superseded by the SV cutting over to the first data set

accuracy or
of a new upload.

integrity.

Normal Operations. The message type 10, 11, and 30-37 data sets are transmitted by the SV for periods These

changes
provide
clarification
of how URA
is computed
by the user.

of two hours. The corresponding curve fit interval is three hours.

30.3.4.5 Reference
Times

30.3.4.5 The LNAV reference time information in paragraph 20.3.4.5 also applies to the CNAV reference times. Rationale #5

End of WAS/IS for IS-GPS-200E

29
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Start of WAS/IS for IS-GPS-705A Changes

Section | PRN IS-GPS-705 Rev A L5 SS and Nav User Segment Interfaces PRN Expansion Redlines Rationale
Numbe | Expansion
r Proposed
Heading
3.2.2 The L5 CNAV data, Ds(t), includes SV ephemerides, system time, SV clock behavior data, status messages The L5 CNAV data, D5(t), includes SV ephemerides, system time, SV clock behavior data, Language
and time information, etc. The 50 bps data is encoded in a rate 1/2 convolution encoder. The resulting 100 | status messages and timeC/A to P (or Y) code handover information, etc. The 50 bps data inserted
symbols per second (sps) symbol stream is modulo-2 added to the 15-code only; the resultant bit-train is is encoded in a rate 1/2 convolution encoder. The resulting 100 symbols per second (sps) here to

used to modulate the L5 in-phase (I) carrier. The content and characteristics of the L5 CNAV data, Ds(t), are

symbol stream is modulo-2 added to the I5-code only; the resultant bit-train is used to

capture the

4-Aug-11

given in Appendix Il of this document. In general, the data content is very similar to that modulated on the modulate the L5 in-phase (I) carrier._ The content and characteristics of the L5 CNAV data, | addition of
L2 C channel of the SV. D5(t), are given in Appendix Il of this document. In general, the data content is very similar | PRNs 33-63.
to that modulated on the L2 C channel of the SV.
30
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Section | PRN IS-GPS-705 Rev A L5 SS and Nav User Segment Interfaces PRN Expansion Redlines Rationale
Numbe | Expansion
r Proposed
Heading
3.2.2 The table
Table 3-1. Code Phase Assignments (sheet 1 of 2) e Assignmrents (sheet 1 of 2) has been
GPS PRN XB Code Advance — Chips** Initial XB Code State™*** GPSPRN XB Code Advance — Chips* Initial XB Code State™* renamed
Signal No. * 15 Q5 I5 Q5 Signal No. 15 Q5 15 Q5 Table 3-la
1 266 1701 0101011100100 1001011001100 1 266 1701 0101011100100 1001011001100 (Sheet 1 of
2 365 323 1100000110101 0100011110110 2 365 33 11000001 10101 0100011110110 1) to
3 804 5292 (0100000001000 1111000100011 3 804 5292 (0100000001000 1111000100011 accommodat
4 1138 2020 1011000100110 0011101101010 4 1138 2020 1011000100110 0011101101010 e the
5 1509 5429 1110111010111 0011110110010 5 1509 5429 1110111010111 0011110110010 i clusion of
6 1559 7136 0110011111010 0101010101001 6 1559 7136 0110011111010 0101010101001
7 1756 1041 1010010011111 1111110000001 7 1756 1041 1010010011111 1111110000001 Table 3-1b
8 2084 5947 1011110100100 0110101101000 8 2084 5947 1011110100100 0110101101000 (PRNs > 37).
9 2170 4315 1111100101011 1011101000011 9 2170 4315 1111100101011 1011101000011
10 2303 148 0111111011110 0010010000110 10 2303 148 0111111011110 (0010010000110
11 2527 535 0000100111010 0001000000101 11 2527 535 0000100111010 (0001000000101
12 2687 1939 1110011111001 0101011000101 12 2687 1939 1110011111001 0101011000101
13 2930 5206 0001110011100 0100110100101 13 2930 5206 0001110011100 0100110100101
14 3471 5910 0100000100111 1010000111111 14 3471 5910 0100000100111 1010000111111
15 3940 3595 0110101011010 1011110001111 15 3%40 3595 0110101011010 1011110001111
16 4132 5135 0001111001001 1101001011111 16 4132 5135 (0001111001001 1101001011111
17 4332 6082 0100110001111 1110011001000 17 4332 0082 0100110001111 1110011001000
18 4924 6990 1111000011110 1011011100100 18 4924 6990 1111000011110 1011011100100
19 5343 3546 1100100011111 0011001011011 19 3343 3546 1100100011111 0011001011011
*  PRN sequences 33 through 37 are reserved for other uses (e.g. ground transmitters). * - XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
% XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. ** In the binary notation for the first 13 chips of the IS and Q5 XB codes as shown in these
**#* In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these columns. The righ t,rmSt bit is the first bit out. Since .th.e.lmtlal state of the XA Code is all
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all 1, these first 13 chips are also the complement of the initial states of the 15 or 5-codes.
Is, these first 13 chips are also the complement of the initial states of the IS or Q5-codes. - — - — -
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific 15 and a specific Q5-code phase, as shown above
I5 and a specific Q5-code phase, as shown above.

4-Aug-11
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Section | PRN IS-GPS-705 Rev A L5 SS and Nav User Segment Interfaces PRN Expansion Redlines Rationale
Numbe | Expansion
r Proposed
Heading
3.2.2 The table
Table 3-1. Code Phase Assignments (sheet 2 of 2) e Assignirents (sheet 2 of 2) has been
GPS PRN XB Code Advance — Chips** Initial XB Code State** GPSPRN | XB Code Advance —Chips* Tnitial XB Code State™* renamed
Signal No. * 15 Q5 15 Q5 Signal No. 5 Q 5 & Table 3-la
20 5443 1523 0110101101101 1100001110001 20 443 1523 0110101101101 1100001110001 (sheet 2 of 2)
21 5641 4548 0010000001000 0110110010000 21 5641 4548 (0010000001000 0110110010000 to
22 5816 4484 1110111101111 0010110001110 22 5816 484 1110111101111 (0010110001110 accommodat
23 5898 1893 1000011111110 1000101111101 23 5898 1893 1000011111110 1000101111101 e the
24 5918 3961 1100010110100 0110111110011 24 5918 3961 1100010110100 0110111110011 inclusion of
25 5955 7106 1101001101101 0100010011011 25 5955 7106 1101001101101 0100010011011 Table 3-1b
26 6243 5299 1010110010110 0101010111100 26 6243 529 1010110010110 0101010111100 (PRNs > 37).
27 6345 4660 0101011011110 1000011111010 27 6345 4660 0101011011110 1000011111010
28 6477 276 0111101010110 1111101000010 28 6477 276 0111101010110 1111101000010
29 6518 4389 0101111100001 0101000100100 29 6518 4389 0101111100001 0101000100100
30 6875 3783 1000010110111 1000001111001 30 6875 3783 1000010110111 1000001111001
31 7168 1591 0001010011110 0101111100101 31 7168 1591 0001010011110 0101111100101
32 7187 1601 0000010111001 1001000101010 32 7187 1601 0000010111001 1001000101010
33 7329 749 1101010000001 1011001000100 33 7329 749 1101010000001 1011001000100
34 7577 1387 1101111111001 1111001000100 34 7577 1387 1101111111001 1111001000100
35 7720 1661 1111011011100 0110010110011 35 7720 1661 1111011011100 0110010110011
36 7777 3210 1001011001000 0011110101111 36 7777 3210 1001011001000 0011110101111
37 8057 708 0011010010000 0010011010001 37 8057 708 0011010010000 (0010011010001
*  PRN sequences 33 through 37 are reserved for other uses (e.g. ground transmitters). * XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. *#* In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these
4% In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these columms. The rightrmost bit is the first bit out. Since the initial state of the XA Code is all
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all s, thesefirst 13 chips are also the complement of the initial states of the IS or Q5-codes.
1s, these first 13 chips are also the complement of the initial states of the IS or Q5-codes.
NOTE: The code phase assignnents congtitute inseparable pairs, each consisting of a specific
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific I5 and a specific Q5-code phase, as shown above.
15 and a specific Q5-code phase, as shown above.
32
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Section | PRN IS-GPS-705 Rev A L5 SS and Nav User Segment Interfaces PRN Expansion Redlines Rationale
Numbe | Expansion
r Proposed
Heading
2. The table
322 N/A Table 3-Ib. Additional§ode Phase Assignments (sheet 1 of 1)
has been
PRN XB Code Advance — Chips** Initial XB Code State™** renamed
Signal No.* 15 Q5 15 Qb Table 3-b to
38 5358 4226 0101100000110 1111110011101 accommodat
39 3550 5604 1001001100101 0101010011111
40 3412 6375 1100111001010 1000110101010 e the
41 819 3056 0111011011001 0010111100100 inclusion of
42 4608 1772 0011101101100 1011000100000 (PRNs > 37).
43 3698 3662 0011011111010 0011001011001 .
44 962 4401 1001011010001 | 1000100101000 This table
45 3001 5218 1001010111111 0000001111110 was
46 4441 2838 0111000111101 0000000010011 previously
47 4937 6913 0000001000100 0101110011110 located in
48 3717 1685 1000101010001 0001001000111 ]
49 4730 1194 0011010001001 0011110000100 Section 6 of
50 7291 6963 1000111110001 0100101011100 IS-GPS-705.
51 2279 5001 1011100101001 0010100011111
52 7613 6694 0100101011010 1101110011001
53 5723 991 0000001000010 0011111101111
54 7030 7489 0110001101110 1100100110111 An
55 1475 2441 0000011001110 1001001100110 dditi |
56 2593 639 1110111011110 0100010011001 additiona
57 2904 2097 0001000010011 0000000001011 caveat has
58 2056 2498 0000010100001 0000001101111 been added
59 2757 6470 0100001100001 0101101101111 .
to this table
60 3756 2399 0100101001001 0100100001101
61 6205 242 0011110011110 1101100101011 to denote
62 5053 3768 1011000110001 1010111000100 that PRNs >
63 6437 1186 0101111001011 0010001101001 37 are NOT a
requirement
*  PRN sequences 38 through 63 are reserved for GPS.
unless the
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. receiver has
iv
*%*%In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these b buil
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all een built to
Is, these first 13 chips are also the complement of the initial states of the I5 or Q5-codes. read PRNs >
37.
NOTE #1: The code phase assignments constitute inseparable pairs, each consisting of a
W—a SpeCiiic Wo-code phase, as shown above. —
< NOTE #2: PRNs 38-63 are required per this Table if a manufacturer chooses to include these >
=RRNS in their receiver design. d—"
e ———
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3.3.21 The 15;(t) pattern (I5-code) and the Q5;(t) pattern (Q5-code) are both generated by the modulo-2 summation | The 15i(t) pattern (I5-code) and the Q5i(t) pattern (Q5-code) are both generated by the This change
of two PRN codes, XA(t) and XBIi(n;;, t) or XBQ;(nq;, t), where n; and ng; are initial states of XBl; and XBQ; for modulo-2 summation of two PRN codes, XA(t) and XBli(nli, t) or XBQi(nQj, t), where nliand | was made
satellite i. There are over 4000 unique L5 codes generated using different initial states of which 74 are nQi are initial states of XBli and XBQi for satellite i. There are over 4000 unique L5 codes from 74
currently assigned and identified in Table 3-I using the same basic code generator. Section 6.3.4 provides a | generated using different initial states of which 74128 are currently assigned and identified | unique
selected subset of additional L5-code sequences with assigned PRN numbers. in Table 3-Hla and Table 3-1b using the same basic code generator. Section 6.3.4 providesa | codesto 128
selected subset of additional L5-code sequences with assigned PRN numbers. codes due to
the37*2=
74 unique
codes.
However,
due to PRN
expansion
there are 54
additional
unique
codes to
account for
PRNs 38-63.
This results
in74+54 =
128 unique
codes.
3.3.3 The content and format of the L5 CNAV data, Ds(t), are given in Appendix Il of this document. he-contentandformatofthe L5-CNAV-data, DS{t}aregivenir-Append
doeument:<DELETE>
6.3.4 Among all unique L5-code sequences that could be generated using different initial states as described in Among all unique L5-code sequences that could be generated using different initial states The
Section 3.2.1.1, 74 sequences (37 15 and 37 Q5) are selected and assigned in Table 3-I. An additional 346 as described in Section 3.2.1.1, 74126 sequences (3763 I5 and 3763 Q5) are selected and guantities in
sequences (173 15 and 173 Q5) are selected and assigned with PRN numbers in the below Table 6-Il. Any assigned in Table 3-Hla and Table 3-lb. An additional 346294 sequences (373147 15 and this text
assignment of an L5 PRN number and its code sequence for any additional SV and/or other L5 signal 173147 Q5) are selected and assigned with PRN numbers in the below Table 6-1l. Any have been
applications, such as Satellite Based Augmentation System (SBAS) satellite signals, will be selected from the | assignment of an L5 PRN number and its code sequence for any additional SV and/or other | updated to
sequences of Table 6-II. L5 signal applications, such as Satellite Based Augmentation System (SBAS) satellite signals, | reflect the
will be selected from the sequences of Table 6-II. shift of Table
6-Il (Sheet 1
of 6) to
Section 3 as
Table 3-1b
34
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(PRNs 38-
63). The
PRNs listed
here now
are PRNs 64-
210 leaving
147
additional
sequences.
To account
for both I5
and Q5 itis
147 *2 =
294
additional
sequences.
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6.3.4 » ) <DELETE> This table
Table 6-11. Additional Code Phase Assignments (sheet 1 of 6)
has been
PRN XB Code Advance — Chips** Initial XB Code State*** promoted to
Signal No.* 15 Q5 15 Q5 Section 3 as
38 5358 4226 0101100000110 1111110011101 Table 3-1b.
39 3550 5604 1001001100101 0101010011111
40 3412 6375 1100111001010 1000110101010
41 819 3056 0111011011001 (0010111100100
42 4608 1772 0011101101100 1011000100000
43 3698 3662 0011011111010 (0011001011001
4 962 4401 1001011010001 1000100101000
45 3001 5218 1001010111111 (0000001111110
46 4441 2838 0111000111101 (0000000010011
47 4937 6913 0000001000100 0101110011110
48 3717 1685 1000101010001 (0001001000111
49 4730 11%4 0011010001001 (0011110000100
50 7291 6963 1000111110001 0100101011100
51 2279 5001 1011100101001 0010100011111
52 7613 6694 0100101011010 1101110011001
53 5723 91 (0000001000010 0011111101111
4 7030 7489 0110001101110 1100100110111
55 1475 2441 0000011001110 1001001100110
56 2593 639 1110111011110 0100010011001
57 2904 2097 0001000010011 (0000000001011
58 2056 2498 0000010100001 (0000001101111
59 2757 6470 0100001100001 0101101101111
60 3756 2399 0100101001001 0100100001101
61 6205 242 0011110011110 1101100101011
62 5053 3768 1011000110001 1010111000100
63 6437 1186 0101111001011 (0010001101001
*  PRN sequences 38 through 63 are reserved for GPS.
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
*#* In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all
1s, these first 13 chips are also the complement of the initial states of the IS or Q5-codes.
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
I5 and a specific Q5-code phase, as shown above.
36
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- —————
6.3.4 Table 6-11 Additional Code Phase Assignments (sheet 2 of 6) Table 6-11. Additional Code Phase Assw Change
made here
PRN X B Code Advance — Chips* Initial X B Code State* * PRN XB Code Advance — Chips** Initial XB Code State*** to denote
Signal No. 15 Q5 15 Qs Signal No. 15 Q5 15 Q5
64 7789 5246 1000100010001 1001101001111 64 7789 5246 1000100010001 1001101001111 now Sheet 1
65 2311 4259 0001000101111 0001100100010 65 2311 4259 0001000101111 0001100100010 of 5 (to
66 7432 5907 0001100111111 0000111111000 66 7432 5907 0001100111111 0000111111000 accommodat
67 5155 3870 1010101100001 0011100100111 67 5155 3870 1010101100001 0011100100111 )
68 1593 3262 0101011111001 0000001010010 68 1593 3262 0101011111001 0000001010010 e promotion
69 5841 7387 0101101100001 1100111111001 69 5841 7387 0101101100001 1100111111001 of Sheet 1 of
70 5014 3069 1000101111011 0111111110010 70 5014 3069 1000101111011 0111111110010 .
71 1545 2999 0111011001111 0101011111111 71 1545 2999 0111011001111 0101011111111 6 to Section
72 3016 7993 0001011011000 1100001111011 72 3016 7993 0001011011000 1100001111011 3).
73 4875 7849 1110000111000 1110100110101 73 4875 7849 1110000111000 1110100110101
74 2119 4157 0111010010001 1010010110101 74 2119 4157 0111010010001 1010010110101
75 229 5031 0001101111000 0101111101111 75 229 5031 0001101111000 0101111101111
76 7634 5986 1111001010100 1010110110010 76 7634 5986 1111001010100 1010110110010
77 1406 4833 1011101110100 1101110110001 77 1406 4833 1011101110100 1101110110001
78 4506 5739 0000100110000 1010000100100 78 4506 5739 0000100110000 1010000100100
79 1819 7846 1100010000111 0100110101010 79 1819 7846 1100010000111 0100110101010
80 7580 898 0001101111111 1000011100011 80 7580 898 0001101111111 1000011100011
81 5446 2022 1100110101101 1100111011010 81 5446 2022 1100110101101 1100111011010
82 6053 7446 1101011001011 0010110001111 82 6053 7446 1101011001011 0010110001111
83 7958 6404 1100001101100 1101101110110 83 7958 6404 1100001101100 1101101110110
84 5267 155 1011110110001 1101111001001 84 5267 155 1011110110001 1101111001001
85 2956 7862 0111010110101 1100100000000 85 2956 7862 0111010110101 1100100000000
86 3544 7795 1100101101101 1001101000100 86 3544 7795 1100101101101 1001101000100
87 1277 6121 1100111011111 1111011010001 87 1277 6121 1100111011111 1111011010001
88 2996 4840 1011111111011 0110101110111 88 2996 4840 1011111111011 0110101110111
89 1758 6585 1110100100111 0000100111111 89 1758 6585 1110100100111 0000100111111
90 3360 429 1111110010100 1101101001110 90 3360 429 1111110010100 1101101001110
91 2718 6020 0101001111110 1100111001011 91 2718 6020 0101001111110 1100111001011
92 3754 200 0010100100101 1010111000011 92 3754 200 0010100100101 1010111000011
93 7440 1664 0001111000011 1110110010110 93 7440 1664 0001111000011 1110110010110
94 2781 1499 1100111000000 1110100011111 94 2781 1499 1100111000000 1110100011111
95 6756 7298 1110010101000 0001101100011 95 6756 7298 1110010101000 0001101100011
96 7314 1305 0111000101001 0001011010110 96 7314 1305 0111000101001 0001011010110
97 208 7323 1111101010101 0000001000111 97 208 7323 1111101010101 0000001000111
98 5252 7544 1010111001101 1010011000000 98 5252 7544 1010111001101 1010011000000
99 696 4438 1100101001011 1000111101101 99 696 4438 1100101001011 1000111101101
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. ** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
*%%* In the binary notation for the first 13 chips of the IS and Q5 XB codes as shown in these **% In the binary notation for the first 13 chips of the IS5 and Q5 XB codes as shown in these
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all
Is, these first 13 chips are also the comple ment of the initial states of the IS or Q5-codes. Is, these first 13 chips are also the complement of the initial states of the IS5 or Q5-codes.
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
I5 and a specific Q 5-code phase, as shown above. 15 and a specific Q5-code phase, as shown above.
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6.3.4 .. . . - Change
Table 6-11. Additional Code Phase Assignments (sheet 3 of 6) Table 6-11. Additional Code Phase As 1
made here
PRN XB Code Advance — Chips* Initial XB Code State** PRN XB Code Advance — Chips** Initial XB Code State®** to denote
Signal No. 15 Q5 15 Q5 Signal No. 15 Q5 15 Q5 now Sheet 2
100 527 2485 0010100000110 1101101011100 100 527 2485 0010100000110 1101101011100 of 5 (to
101 1399 3387 1101000010001 1000010110011 101 1399 3387 1101000010001 1000010110011
102 5879 7319 0111011010011 0010001110001 102 5879 7319 0111011010011 0010001110001 accommodat
103 6868 1853 1101110101111 0010100100110 103 6868 1853 1101110101111 0010100100110 e promotion
104 217 5781 orri1orio11rn 0100000111111 14 217 5781 0111011011111 0100000111111 of Sheet 1 of
105 7681 1874 1010101001100 1000001111101 105 7681 1874 1010101001100 1000001111101 .
106 3788 7555 1011010000011 1010101111010 106 3788 7555 101101000001 1 1010101111010 6 to Section
107 1337 2132 0101100000000 1111010101010 107 1337 2132 0101100000000 1111010101010 3).
108 2424 6441 0000111101000 1101010111100 108 2424 6441 0000111101000 1101010111100
109 4243 6722 0110000111011 1111100001010 109 4243 6722 0110000111011 1111100001010
110 5686 1192 1101100100000 1111000010001 110 5686 1192 1101100100000 1111000010001
111 1955 2588 0011011101111 1101111011101 111 1955 2588 0011011101111 1101111011101
112 4791 2188 1001111101100 0010000100001 112 4791 2188 1001111101100 (0010000100001
113 492 297 0100011000110 1100100111100 113 492 297 0100011000110 1100100111100
114 1518 1540 0111000101110 1100111100011 114 1518 1540 0111000101110 1100111100011
115 6566 4138 0100010110000 1001100001111 115 6566 4138 0100010110000 1001100001111
116 5349 5231 0110111100100 1110011001001 116 5349 5231 0110111100100 1110011001001
117 506 4789 0001110010010 0111110110011 117 506 4789 0001110010010 0111110110011
118 113 659 1110110110101 1111011010110 118 113 659 1110110110101 1111011010110
119 1953 871 1101110111100 1000111011110 119 1953 871 1101110111100 1000111011110
120 2797 6837 1101001100010 1101001011001 120 2797 6837 1101001100010 1101001011001
121 934 1393 1100011001100 0010001111001 121 934 1393 1100011001100 0010001111001
122 3023 7383 1000011000101 1111110011111 122 3023 7383 1000011000101 1111110011111
123 3632 611 1111011011011 1000110000001 123 3632 611 1111011011011 1000110000001
124 1330 4920 0000001100100 0000111100011 124 1330 4920 (0000001100100 0000111100011
125 4909 5416 1101110000101 0111011011100 125 4909 5416 1101110000101 0111011011100
126 4867 1611 1100001000010 0101101010100 126 4867 1611 1100001000010 0101101010100
127 1183 2474 0001101001101 0000101010111 127 1183 2474 0001101001101 0000101010111
128 3990 118 1010100101011 1010111101101 128 3990 118 1010100101011 1010111101101
129 6217 1382 1111011110100 0100010000010 129 6217 1382 1111011110100 0100010000010
* XB Code Advanceis the number of XB clock cycles beyond an initial state of all 1s. ** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
** In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these *#* [n the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all
1s, these first 13 chips are also the complement of the initial states of the IS5 or Q5-codes. Is, these first 13 chips are also the complement of the initial states of the IS or Q5-codes.
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
I5 and a specific Q5-code phase, as shown above. I5 and a specific Q5-code phase, as shown above.
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6.3.4 . . . . Change
Table 6-11. Additional Code Phase Assignments (sheet 4 of 6) Table 6-1I. Additional Code Phase Assigaments (sheet 3 of 5)
made here
PRN XB Code Advance — Chips* Initial XB Code State** PRN XB Code Advance — Chips** Initial XB Code State*** to denote
Signal No. 15 Q5 15 Q5 Signal No. I5 Q@& 15 Q5 now Sheet 3
130 1224 1092 1111111101100 1010111011111 130 1224 1092 1111111101100 1010111011111 of 5 (to
131 1733 7950 0000010000111 0110001000010 131 1733 7950 0000010000111 0110001000010
132 2319 7223 1111110000010 1011000011010 132 2319 7223 1111110000010 1011000011010 accommodat
133 3928 1769 0011100111011 1000100000111 133 3928 1769 0011100111011 1000100000111 e promotion
134 2380 4721 1101100010101 1001011110110 134 2380 4721 1101100010101 1001011110110 of Sheet 1 of
135 841 1252 0101011111011 1000001011000 135 841 1252 0101011111011 1000001011000 .
136 5049 5147 0001100011011 0000110010111 136 5049 5147 0001100011011 0000110010111 6 to Section
137 7027 2165 0001101110111 0010101101011 137 7027 2165 0001101110111 0010101101011 3).
138 1197 7897 1110011110000 0011100001100 138 1197 7897 1110011110000 0011100001100
139 7208 4054 0111100011111 0100011001011 139 7208 4054 0111100011111 0100011001011
140 8000 3498 0011101110000 1010101001111 140 8000 3498 0011101110000 1010101001111
141 152 6571 1111001001000 0100001000101 141 152 6571 1111001001000 0100001000101
142 6762 2858 0001101110010 0000001111100 142 6762 2858 0001101110010 (0000001111100
143 3745 8126 0101100111100 1101001110111 143 3745 8126 0101100111100 1101001110111
144 4723 7017 0010010111101 1110111110001 144 4723 7017 0010010111101 1110111110001
145 5502 1901 1101110110011 1110111010001 145 5502 1901 1101110110011 1110111010001
146 4796 181 0011110011111 0001010110011 146 4796 181 0011110011111 0001010110011
147 123 1114 1001010101111 0111111000101 147 123 1114 1001010101111 0111111000101
148 8142 5195 0111111101111 0100010011100 148 8142 5195 0111111101111 0100010011100
149 5091 7479 0000100100001 1110000010011 149 5091 7479 0000100100001 1110000010011
150 7875 4186 1110001101011 0110010101000 150 7875 4186 1110001101011 0110010101000
151 330 3904 1111010010001 0000100000100 151 330 3904 1111010010001 0000100000100
152 5272 7128 1011010111101 0100100101011 152 5272 7128 1011010111101 0100100101011
153 4912 1396 0001101110000 1000010001111 153 4912 1396 0001101110000 1000010001111
154 374 4513 0000010111100 1110101000010 154 374 4513 0000010111100 1110101000010
155 2045 5967 0100101111100 1110000111011 155 2045 5967 0100101111100 1110000111011
156 6616 2580 1110110111010 1110110010010 156 6616 2580 1110110111010 1110110010010
157 6321 2575 1101110101011 1001001001000 157 6321 2575 1101110101011 1001001001000
158 7605 7961 1101000110001 0011100001101 158 7605 7961 1101000110001 0011100001101
159 2570 2598 0100100010100 0000111101110 159 2570 2598 0100100010100 0000111101110
* XB Code Advanceis the number of XB clock cycles beyond an initial state of all 1s. ** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
** In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these *#* [n the binary notation for the first 13 chips of the IS5 and Q5 XB codes as shown in these
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all
1s, these first 13 chips are also the complement of the initial states of the IS5 or Q5-codes. Is, these first 13 chips are also the complement of the initial states of the IS or Q5-codes.
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
I5 and a specific Q5-code phase, as shown above. I5 and a specific Q5-code phase, as shown above.
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6.3.4 . . .. . Change
Table 6-11. Additional Code Phase Assignments (sheet 5 of 6) Table 6-1I. Additional Code Phase Assi sheet 4 of 5) de h
made here
PRN XB Code Advance — Chips** Initial XB Code State*** PRN XB Code Advance — Chips** Initial XB Code State™** to denote
Signal No. 15 Q5 15 Q5 Signal No. 15 Q5 15 Q5 now Sheet 4
160 2419 4508 1110100011001 0100001001100 160 2415 4508 1110100011001 0100001001100 of 5 (to
161 1234 2090 1101000100111 0010111011110 161 1234 2090 1101000100111 0010111011110
162 1922 3685 0101101110111 0110011011010 162 1922 3685 0101101110111 | 0110011011010 accommodat
163 4317 7748 0010111010000 1101011000010 163 4317 7148 0010111010000 1101011000010 e promotion
164 5110 684 0000111011000 1100010001101 164 5110 684 0000111011000 | 1100010001101 of Sheet 1 of
165 825 913 1001110111011 1010111011001 }gg Sé‘z 5951538 (1)(1’?(1)}(1)8(1)3(1’3 (1)(1)(1)((;(1)(1)18(1)18(1)(1) 6 to Section
166 958 5558 0110100011111 0100001001010
167 1089 2894 0111011111100 0111000111010 167 1089 2894 0111011111100 0111000111010 3).
168 7813 5858 1010010011010 0000000110000
168 7813 5858 1010010011010 0000000110000
169 6058 6432 0010011010110 1100101111100
169 6058 6432 0010011010110 1100101111100 170 7703 3813 0111100110011 0001100100111
170 7703 3813 0111100110011 0001100100111 171 6702 3573 0000011011011 0011010111001
171 6702 3573 0000011011011 0011010111001 17 1714 7503 1001010011010 0001000011100
173 6371 5280 1101010101111 1100101010110 174 2081 3376 1110111001010 1101110010010
175 1986 7424 0010011110110 1111111111001 176 6282 2018 0011110101001 0110000001010
176 6282 2918 0011110101001 0110000001010 177 3201 5793 1111010000111 0100101001010
177 3201 5793 1111010000111 0100101001010 178 3760 1747 0010010010100 1111110100100
178 3760 1747 0010010010100 1111110100100 179 1056 7079 0100101110010 1100010101011
179 1056 7079 0100101110010 1100010101011 180 6233 2021 1101110110000 1100110000001
180 6233 2921 1101110110000 11001 10000001 181 1150 2490 1000111111011 0111111011010
181 1150 2490 1000111111011 0111111011010 182 2823 4119 0101101110000 0111000011101
182 2823 4119 0101101 110000 0111000011101 183 6250 3373 0001110101011 1110010010110
183 6250 3373 0001110101011 1110010010110 184 645 977 1111000100010 0011111111000
184 645 977 1111000100010 0011111111000 185 2401 681 0101001000011 0010001101101
185 2401 681 0101001000011 0010001101101 186 1639 4273 0011101111100 0001100110011
186 1639 4273 0011101111100 0001100110011 187 2946 5419 1011010111010 0100111011011
187 2946 5419 1011010111010 0100111011011 188 7091 5626 0000001010011 0110111000101
188 7091 5626 0000001010011 0110111000101 189 923 1266 0010011111101 1101011100011
189 923 1266 0010011111101 1101011100011
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s.
**% XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. *#+In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these
**%* In the binary notation for the first 13 chips of the I5 and Q5 XB codes as shown in these iolu}rlrms.ﬁThelngl;ltinnst b;tlsls t£e first bllt out. S;r&(;,e .th.eolrlntlal Statf Ef tIhe XA Cod;: is all
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all s, these first 13 chips are also the complement of the initial states of the I5 or Q5-codes.
1s, these first 13 chips are also the complement of the initial states of the IS or Q5-codes. NOTE: The code phase assignments constitute imseparable pairs, cach consisting of a specific
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific 13 anda specific Q5-code phase, as shown above.
I5 and a specific Q5-code phase, as shown above.
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6.3.4 ) . ) Change
Table 6-11. Additional Code Phase Assignments (sheet 6 of 6) Table 6. Additional Code Phase Assi@nents (sheet 5 of 5) made here
PRN XB Code Advance — Chips** Initial XB Code State** * PRN XB Code Advance — Chips** Initial XB Code State+* to denote
Signal No. 15 Q5 15 Q5 Signal No. 15 (03 15 Q now Sheet 5
190 7045 5804 1111100011000 1001110110001 190 045 5804 1111100011000 1001110110001 of 5 (to
191 6493 2414 1101101101100 0001100110110 191 6493 2414 1101101101100 0001100110110 accommodat
192 1706 6444 1101010010110 1101101010111 192 1706 6444 1101010010110 1101101010111 e promotion
193 5836 4757 0110000101110 1001110000111 193 5836 4757 0110000101110 1001110000111 of Sheet 1 of
194 926 427 0110010011111 0110100111010 1% 926 427 0110010011111 0110100111010 6 1o Secti
195 6086 5452 1000111001100 0110001100110 195 6086 5452 1000111001100 | 0110001100110 : 0 >ection
196 950 5182 1111101110001 0000100001100 196 950 S182 1111101110001 1 0000100001100 )
197 5905 6606 0011111100001 0101000101101 197 05 6606 OOLTITTI00001 | 0101000101101
198 3240 6531 0000001 110001 1000001010111 158 340 6331 0000001110001 1+ 1000001010111
199 6675 4268 1010110100100 0011001110001 1% 6675 4268 1010110100100 | Q011001110001
200 3197 3115 0100001110110 | 0100011100110 200 3197 3115 OIO0OTLIONO ) - 01001 HHOOLIO
201 1555 6835 0111110100011 0100101100101 201 1555 6835 OLLLIOIO0OLL - 0100101100101
202 3589 862 0001111001011 11100010101 11 202 3589 86 0001111001011 ] 1110001010111
203 4555 4856 1010100011011 1010110110100 203 4555 4856 1010100011011} 1010110110100
204 5671 2765 1001101110011 1111101101000 ;04 5671 2165 10(1’1}‘1)}“001} }““03(1’1(1)00
205 6948 37 0010111000001 1000001110100 5 6948 37 OOTOTHIO0000 00000TTION00
206 4664 1943 1101100001111 1000010101100
206 4664 1943 1101100001111 1000010101100
207 2086 7977 1110111101001 1100001001101
207 2086 7977 1110111101001 1100001001101
208 5950 2512 0110110101101 1111111000011
208 5950 2512 0110110101101 1111111000011
200 5521 451 0111110110010 0001011110011
209 5521 4451 0111110110010 0001011110011 0 1515 101 LO00I011 10111 1001000100001
210 1515 4071 1000101110111 1001000100001
% XB Code Advance is the nurmber of XB clock cycles beyond an initial state of all 1s.
** XB Code Advance is the number of XB clock cycles beyond an initial state of all 1s. ) ‘IS ' C YIS beyona it S'
s . on £ . . ¢ ) *#* In the binary notation for the first 13 chips of the IS and Q5 XB codes as shown in these
In the binary nqtatlon or 'thé irst '13 ch'1ps 0 th§ I5 and'Q'S' XB codes as shown in t'hese colunmns, The rightrmost bit is the first bit out. Since the initial state of the XA Code is all
columns. The rightmost bit is the first bit out. Since the initial state of the XA Code is all 1, these first 13 chips are also the complement of the initial states of the I5 or QS-codes.
Is, these first 13 chips are also the complement of the initial states of the IS or Q5-codes. ’
- - - - — — NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific
NOTE: The code phase assignments constitute inseparable pairs, each consisting of a specific 5 and a specific Q5-code phase, as shown above.
I5 and a specific Q5-code phase, as shown above.
6.4 Operation
al
Protocols
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UNCLASSIFIED
Change Topic: User Range Accuracy (URA) Definition

Section | PRN IS-GPS-705 Rev A L5 SS and Nav User Segment Interfaces PRN Expansion Redlines Rationale
Numbe | Expansion
r Proposed
Heading
6.4.1 Lower PRN
Numbers
Versus
Upper PRN
Numbers
6.4.1 See IS-GPS-200. Language to
clarify the
prioritization
of the lower
PRNs
numbers
versus the
higher PRN
numbers.
Backwards
compatibility
to PRNs 1-32
remains the
top priority.
6.4.2 PRN
Number
Consistenc
y
6.4.2 For a given satellite, the same PRN number will be assigned to all operational signals Language
(signals modulated by standard PRN code with data that indicates the signal health is OK). inserted to
align the
signals with
the proper
native SV.
6.4.3 PRNs 33
and 37
6.4.3 See IS-GPS-200. Language
addressing
43
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UNCLASSIFIED
Change Topic: User Range Accuracy (URA) Definition

the use of
PRNs 33 and
37.

6.4.4

PRNs 33
and 63

6.4.4

See [S-GPS-200.

Language
explicitly
stating that
SVs assigned
PRNs 33-63
are
synchronized
to GPS time
to avoid
conflict with
specialized
ground
applications.

End of WAS/IS for IS-GPS-705A
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UNCLASSIFIED
Change Topic: User Range Accuracy (URA) Definition

Start of WAS/IS for IS-GPS-800A Changes

Section | PRN IS-GPS-800 Rev A Navstar GPS Space Segment/User Segment L1C Interface PRN Expansion Redlines Rationale
Number | Expansion
Proposed
Heading
3.2.2.1. Table 322 L1CRanging Codes Parameter Assignments (sheet 1 of 3) Table 3.2-2. L1C Ranging Codes Parameter Assignments (sheet 1 of 3) Note is being
2 inserted to
GPS LIG L1G, GPS L1Cp L1Cp make users
S?;I:l Weil | Insertion | Initial 24 | Final24 | Weil | Insertion | Initial 24 | Final 24 SI.)RNI Weil | Inserion | Initial24 | Final24 | Weil | Insertion | Initial24 | Final24 aware the
No, | Index | Index Chips Chips | Index | Index Chips Chips o | Index | Index Chips Chips | Index | Index Chips Chips users if a
W) ?) Octa) | (Octal) | ) 2 (Ccta) | (Octal) ' W) 1) (Octal) (Octal) (w) 1) (Octal) (Octal) PRN is NOT
1 SULL_| 412 05752067 | 20173742 | 5097 | 181 77001425 | 52231646 1 S| 412 05752067 | 20173742 | 5097 | 181 77001425 | 52231646 listed in the
2 3109 | 161 TOI4640L | 3543714 ] 5110 {359 233774 | 46703351 2 5109 | 161 70146401 | 35437154 | 5110 | 359 23342754 | 46703351
3 5108 1 32066222 | 00161056 | 5079 72 30523404 | 00145161 3 3108 1 32066222 00161056 5079 7 30523404 00145161 almanac they
4 D106 _{ 303 7215121 171435437 14403 11110 | 03777635 | 11261273 4 5106 | 303 72125121 | 71435437 | 4403 | 1110 03777635 | 11261273 are not
2 21031 207 42323273 | 15035661 | 4121 1480 10505640 | 71364603 5 5103 207 42323273 15035661 4121 1480 10505640 71364603 search the
6 5101 4971 01650642 | 32606570 | 5043 5034 42134174 | 55012662
6 5101__| 4971 01650642 | 32606570 | 5043 | 5034 42134174__| 55012662 unlisted PRN.
! 2l | 4496 21303446 | 03475614 | 5012 4622 00471711 30373701 7 5100 4496 21303446 03475644 5042 4622 00471711 30373701
8 5098 5 35504263 11316575 | 5104 1 32237045 07706523
9 5095 | 4557 663311 | 3047575 | 4990 547 16004766 | 71741157 8 5098 5 35504263 11316575 5104 1 32237045 07706523
10 5004 | 485 52631623 | 07355246 | 5035 3% 66234727 | 42347523 9 5095 4557 66434311 23047575 4940 4547 16004766 71741157
T 5 1253 oo T Ton Tosm Torsse Thems 10 5094 | 485 52631623 | 07355246 | 5035 | 826 66234727 _| 42347523
o ol lace soas603 | 1ea3606 |50 14195 206007 | 34634113 11 5093|253 04733076 | 15210113 | 4372 | 6284 03755314 | 12746122
3 =0 11 e 65733 s |36 AT | 47555063 12 5091 | 4676 50352603 | 72643606 | 5064 | 4195 20604227 | 34634113
14 3081 | 66 07476042 | 46623624 | 5048 1 N3 | 0121116 13 5090 1 32026612 63457333 5084 368 25477233 47555063
15 5080 | 4485 22210746 | 35467322 | 4950 | 4796 35503400 | 37125437 14 5081 66 07476042 46623624 5048 1 32025443 01221116
16 5069 | 282 30706376 | 70116567 | 5019 523 70504407 | 32203664 15 5080 4485 22210746 35467322 4950 4796 35503400 37125437
17 5068 193 75764610 | 62731643 | 5076 151 26163421 | 62162634 16 5069 282 30706376 70116567 5019 523 70504407 32203664
18 5054 | 5211 73202225 14040613 | 3736 713 52176727 35012616 17 5068 193 75764610 62731643 5076 151 26163421 62162634
19 5044 | 729 47227426 | 07750525 | 4993 9850 72557314 | 00437232 18 5054 5211 73202225 14040613 3736 713 52176727 35012616
20 5027 | 4848 16064126 | 37171211 | 5060 5734 62043206 | 32130365 19 5044 729 47227426 07750525 4993 9850 72557314 00437232
21 5026 | 982 66415734 | 01302134 | 5061 34 07151343 51515733 20 5027 4848 16064126 37171211 5060 5734 62043206 32130365
NOTES: 21 5026987 | 66415734 | 01302134 | 5061 | 34 | OTIST3a—5+e5233
* PRN sequences 33-37 are reserved for other uses (e.g., ground transmitters) <@ES: >

45
4-Aug-11




UNCLASSIFIED

Change Topic: User Range Accuracy (URA) Definition

Section | PRN IS-GPS-800 Rev A Navstar GPS Space Segment/User Segment L1C Interface PRN Expansion Redlines Rationale
Number | Expansion
Proposed
Heading
3.2.2.1. . . Note is bein
322  LICRanging Codes Paraneter Assignments (sheet 2 of 3) 3.2-2  LICRanging Codes Parameter Assignments (sheet 2 of 3) . &
2 inserted to
GPS LIG L1G GPS LICp L1Cp make users
PRN . . - . . . iy . PRN aware the
Signal Weil | Insertion | Initial 24 | Final24 [ Weil | Insertion | Initial 24 | Final 24 Sienal Weil | Insertion | Initial 24 Final 24 Weil | Insertion | Initial 24 Final 24 "
No. Index | Index Chips Chips Index | Index Chips Chips 1\%0 Index Index Chips Chips Index Index Chips Chips usersira
w) ® (Octal) (Octal) W) (2) (Octal) (Octal) : (W) @) (Octal) (Octal) (W) ®) (Octal) (Octal) PRN is NOT
2 V14 | 5955 27600070 | 37672235 | S0% | 6142 16027175 | 73662313 2 5014 | 5955 27600270 | 37672235 | 5096 | 6142 16027175 | 73662313 __| listed in the
ii 4;5'9;) 2385 ?g;(l’;gg 23‘28%?3’ jgzg é;’g ;‘2%3322 2254;821; 23 5004 | 9805 66101627 | 32201230 | 4983 | 190 26267340 | 55416712 || almanac they
1 4 4 > A 4991 4 A 5 24 4980 670 17717055 37437553 4783 644 36272365 22550142 are not
556 4303 284 5;(52%5 023?523‘1';‘ 43?5 52;4 g;;gggz 3 506224 25 915|464 47500232 | 23310544 | 4991 | 467 67707677 [ 31506062 | (oo 4 the
> 1303 429 76153566 10571081 | 4213 301 73633310 | 05252052 26 4909 29 52057615 07152415 4815 5384 07760374 44603344 listed PRN
3 1385 | 304 4670 15070060 12760 | 504 3040157 | 70603616 27 4893 429 76153566 02571041 4443 801 73633310 05252052 unliste )
2 20 1616 62330044 161317104 1289 | 2250 760651 | 51643216 28 4885 394 22444670 52270664 4769 594 30401257 70603616
30 84 | 9457 13614337 | 33137330 | 4804 | 9437 37370402 | 30417163 29 4832 616 62330044 61317104 4879 4450 72606251 51643216
3 o1 (a5 Texsiae | 2omae 205 T30 722566t 20074570 30 4824 | 9457 13674337 | 43137330 | 4894 | 9437 37370402 | 30417163
= 6 271 e w1566 1506 o | oomie 31 4591 [ 4429 60635146 | 20336467 | 4985 | 4307 74255661 | 20074570
3 |5 |36 6377350 | 50272475 | 4921 | 378 1220515 | 07105451 32 3706 | 4771 73527653 | 40745656 | 5056 | 5906 10171147 _| 26204176
EY 498 | 9705 33564215 | 75604301 | 5036 | 9448 17426100 | 31062227 33 5092 365 63772350 50272475 4921 378 12242515 07105451
35 4965 | 9489 52236055 | 52550066 | 4812 | 9432 75647756 | 36516016 34 4986 9705 33564215 75604301 5036 9448 17426100 31062227
36* 4920 | 4193 64506521 | 15334214 | 4838 | 5849 71265340 | 07641474 35 4965 9489 52236055 52550266 4812 9432 75647756 36516016
37 4917 | 9947 73561133 | 53445703 | 4855 5547 74355073 | 35065520 36 4920 4193 64506521 15334214 4838 5849 71265340 07641474
38 4858 | 824 12647121 | 71136024 | 494 | 9546 45253014 | 03155010 37 4917 9947 73561133 53445703 4855 5547 74355073 35065520
39 4847 | 864 16640265 | 01607455 | 4753 9132 12452274 | 34041736 3 4858 824 12647121 71136024 4904 9546 45253014 03155010
40 4790 | 347 11161337 | 73467421 | 4483 403 07011213 | 20162561 39 4847 864 16640265 01607455 4753 9132 12452274 34041736
41 4770 | 677 22055260 | 54372454 | 442 3766 35143750 | 01603755 40 4790 347 11161337 73467421 4483 403 07011213 20162561
42 4318 | 6544 11546064 | 11526534 | 4813 3 26442600 | 40541055 41 4770 677 22055260 54372454 4942 3766 35143750 01603755
NOTES: 42 Al 11546064 11526534 4813 3 —202600——-40541055
* PRN sequences 33-37 are reserved for other uses (e.g., ground transmitters) OTES: - D

4-Aug-11

46




UNCLASSIFIED

Change Topic: User Range Accuracy (URA) Definition

Section | PRN IS-GPS-800 Rev A Navstar GPS Space Segment/User Segment L1C Interface PRN Expansion Redlines Rationale
Number | Expansion
Proposed
Heading
3.2.2.1. . . . .
5 322 LICRanging Codes Parameter Assignments (sheet 3 of 3) 3.2-2 LICRanging Codes Parameter Assignments (sheet 3 of 3)
GPS LIG LIG GPS LICp L1Cp
PRN ) ) ” : : ) " :
Signal | Weil | Insertion | Initial 24 ) Final24 1 Weil | Insertion | Initial 24 | Final 24 SI;RI\;I Weil | Insertion | Initial24 | Final24 | Weil | Insertion | Initial24 | Final24
No. Index Index Chips Chips Index Index Chips Chips I\%g ' Index Index Chips Chips Index Index Chips Chips
W) ?) (Octal) Octa) | W) ») (Octal) (Octal) W) 0 (Octal) (Octal) (W) ) (Octal) (Octal)
B 4126 | 6312 24765004 | 16522173 | 4957 | 634 67214123 | 64750626 43 4126 | 6312 24765004 | 16522173 | 4957 | 684 67214123 | 64750626
4 3961 | 9804 14042504 | 74053703 | 4618 | 9711 62274362 | 72550016 4 3961 | 9804 14042504 | 74053703 | 4618 | 9711 62274362 | 72550016
a 370 | 278 S3512265 | 52211303 | 4660 | 333 371051 | 36130364 45 3790 | 278 53512265 | 52211303 | 4669 | 333 23371051 | 36130364
fg jg;i Zﬁl izig(z)gj ggﬁig ;‘32? ?(1;‘1‘6 g%‘g fgﬁg;ﬁ 46 4911 | 9461 15317006 | 72655147 | 4969 | 6124 25121057 | 25236175
= YT I BT s Tioro 12081281 YRR IETE 47 4381 | 444 16151224 | 01212152 | 5031 | 10216 20362622 | 43732004
) o5 Taim os Toros T o e o500 48 4827 | 4839 67454561 | 10410122 | 5038 [ 4251 33050463 | 02316015
= 50 Togs 50 Taa T Toma o TSI 49 4795 | 4144 47542743 | 22473073 | 4740 | 9893 65334051 | 00212370
=1 % 197 51 Tesmaio Tasn T 711000 33771603 50 4789 | 9875 65057230 | 63145220 | 4073 | 9884 65523456 | 35163655
= o5 1% —=scaesl | 5167435 (499 298 Al | 41161255 51 4725 | 197 77415771 | 65734110 | 4843 | 4627 53741004 | 33771603
= =0 a6 30 5% 256 o5 AL 17657261 52 4675 | 1156 75364651 | 25167435 | 4979 | 4449 66360341 | 41161255
) 4535 | 10035 11602 | 2706764 14964 | 985 o530l | 33512503 53 4539 | 4674 75664330 | 17524136 | 4867 | 9798 34421651 | 76257261
= 2158|4500 o1a5 1101656 13505 4212 o103 116237466 54 4535 | 10035 44600202 | 47064764 | 4964 | 985 04530741 | 33512503
36 4197 |5 515740 | 11723005 | 4579 126 2330452 | 24120336 55 4458 4504 23211425 14016156 | 5025 4272 12621031 16237466
57 4006 | 9937 47712554 | 76760325 | 4390 10024 67510404 | 11103121 56 4197 5 51504740 11723025 4579 126 62330452 24120336
58 4 | 430 67325233 | 04724615 | 4763 | 434 00726605 | 36467526 57 4096 | 9937 47712554 | 76760325 | 4390 | 10024 67510404 | 11103121
59 B 61517015 | 72504743 | 4612 | 1029 00200154 | 66444010 58 3484 | 430 67325233 | 04724615 | 4763 | 434 00726605 | 36467526
60 3393 | 355 43217554 | 51215201 | 4784 | 561 37533004 | 70455364 59 3481 |5 61517015 | 72504743 | 4612 | 1029 00200154 | 66444010
61 3175 | 909 52520062 | 00630473 [ 3716 [ 289 73771510 | 26726105 60 3393 | 355 43217554 | 51215201 [ 4784 561 37533004 | 70455364
62 2360 | 162 77073716 | 71217605 | 4703 | 638 44071707 | 63663333 61 3175 | 909 52520062 | 00630473 | 3716 | 289 73771510 | 26726105
63 1852 | 6284 56350460 | 50200707 | 4851 | 4353 34665654 | 42142704 62 2360 | 1622 77073716 | 71217605 | 4703 | 638 44071707 | 63663333
NOTES: 63 18 6284 S50 30200TOT 285353 34665654_| 42142704
* PRN sequences 33-37 are reserved for other uses (e.g., ground transmitters) q OTES: )
\
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UNCLASSIFIED

Change Topic: User Range Accuracy (URA) Definition

Section | PRN IS-GPS-800 Rev A Navstar GPS Space Segment/User Segment L1C Interface PRN Expansion Redlines Rationale
Number | Expansion
Proposed
Heading
3.2.2.1. . A note has
3.2:3  LIC Overlay Code Parameter Assignments (sheet 2 of 3) 3.2-3  LI1Cq Overlay Code Parameter Assignments (sheet2 of 3) b
2 een
S1 Polynomial S1 Polynomial inserted here
SCi}PSa{’EI(\)I Coefficient (Octal) * | Initial 11 Bits (Octal ) ** Final 11 Bits (Octal *) giﬁ;ilj Coefficient (Octal) * | Initial 11 Bits (Octal ) ** Final 11 Bits (Octal ") that stat
natNo. (my) g : (my)) at states
that PRNs
2 6747 1774 0176 22 6747 1774 0176
38-63 are
23 4475 0546 0244 23 4475 0546 0244 required per
24 4225 213 1027 24 4225 2213 1027 this Table if a
25 7063 3707 1753 25 7063 3707 1753 manufacture
26 4423 2051 3502 26 4423 2051 3502 r chooses to
27 6651 3650 0064 27 6651 3650 0064 include these
28 4161 1777 2275 PRNs in their
28 4161 1777 2275 receiver
29 7237 3203 0044 29 7237 3203 0044 design.
30 4473 1762 2777 30 4473 1762 2777
31 5477 2100 0367 31 5477 2100 0367
3D 6163 0571 0535 32 6163 0571 0535
33 7223 3710 3776 33 7223 3710 3776
34 6323 3535 2677 34 6323 3535 2677
35 7125 3110 0102 35 7125 3110 0102
36 7035 1426 2520 36 7035 1426 2520
37 4341 0255 2444 37 4341 0255 2444
39 4107 3124 1517 30 k* 4107 3124 1517
41 6741 1736 3754 41k 6741 1736 3754
0 7071 3306 0033 4 x% 7071 3306 0033
NOTES: NOTES:
% The polynomial coefficient s given as 1, mio my, 1. Thusoctal 5111 corresponds to *  The polynomial coefficient is given as 1, myg, ..., m;, 1. Thus octal 5111 corresponds to
the generator polynomial Py(x) = 1 + % _"_x6 -;-.xb. ;_xl’l ’ the generator polynomial Py(x) = 1 + x>+ x°+x° +x'".
+ Theinitial 11 bits also represent the initial condition, 7 m for each PRN sienal *# The initial 11 bits also represent the initial condition, ny;, . n; for each PRN signal
number. (See Figure 3 g) el s number. (See Figure 3,.2-2)
" The initial and the final bit values are obtained after dropping the initial bit value 0 <, ***% Note: PRNs 38-63 are required per this Table if a manufacturer chooses to include these™
i [ — PRN’s in their receiver design. s
" The initial and the final bit values are obtained after dropping the initial bit value O.
48
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UNCLASSIFIED

Change Topic: User Range Accuracy (URA) Definition

Section | PRN IS-GPS-800 Rev A Navstar GPS Space Segment/User Segment L1C Interface PRN Expansion Redlines Rationale
Number | Expansion
Proposed
Heading
3.2.2.1. 3.2-3  L1Co Overlay Code Parameter Assignments (sheet 3 of 3) 3.2-3  L1Cq Overlay Code Parameter Assignments (sheet 3 of 3)
2
S1 Polynomial .
GPS PRN - * " . B o : : + S1 Polynomial
Signal No, | Coctficient (Octal)* | -Initial 11 Bits (Octal ) Final 11 Bits (Octal ) GPSPRN | ficient (Octal) * | Initial 11 Bits (Octal ) ** | Final 11 Bits (Octal *)
(myy) Signal No. (my)
43 4563 1307 1170 -
43 4563 1307 1170
44 5755 3763 1567
45 6127 1604 3534 44 5755 3763 1567
46 4671 1021 2515 45 6127 1604 3534
47 4511 2624 0104 46 4671 1021 2515
48 4533 0406 3343 47 4511 2624 0104
hd 5357 ot 14 1510 48 4533 0406 3343
50 5607 0077 2170
49 5357 0114 1510
51 6673 3477 0710
50 5607 0077 2170
52 6153 1000 3375
53 7565 3460 2650 51 6673 3477 0710
54 7107 2607 3307 52 6153 1000 3375
55 6211 2057 2262 53 7565 3460 2650
56 4321 3467 2161 54 7107 2607 3307
57 7201 0706 2076 55 6211 2057 2262
58 4451 2032 1200
56 4321 3467 2161
59 5411 1464 0643
57 7201 0706 2076
60 5141 0520 2000
61 2041 1766 3377 58 4451 2032 1200
63 4577 0341 1552 60 5141 0520 2000
NOTES: 61 7041 1766 3377
*  The polynomial coefficient is given as 1, mjo, ... ,mj, 1. Thusoctal 5111 corresponds to
the generator polynomial Py(x) =1 + L+ +a2 62 6637 3270 1605
** The initial 11 bits also represent the initial condition, niy, ......, n1, for each PRN signal 63 4577 0341 1552
number. (See Figure 3.2-2)
" The initial and the final bit values are obtained after dropping the initial bit value O. NOTES:
*  The polynomial coefficient is given as 1, myq, ..., m;, 1. Thus octal 5111 corresponds to
the generator polynomial P;(x) = 1 +x° + x® + x” + x'".
** The initial 11 bits also represent the initial condition, ;. ny, for each PRN signal
number. (See Figure 3.2-2)
< “##* Note: PRNs 38-63 are required per this Table if a manufacturer chooses to include these
PRNs in their receiver design.
" The initial and the final bit values are obtained after dropping the initial bit value 0.
49
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UNCLASSIFIED
Change Topic: User Range Accuracy (URA) Definition
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6.4 Operationa
| Protocols
6.4.1 Lower PRN
Numbers
Versus
Upper PRN
Numbers
6.4.1 See I1S-GPS-200. Language to
clarify the
prioritization
of the lower
PRNs
numbers
versus the
higher PRN
numbers.
Backwards
compatibility
to PRNs 1-32
remains the
top priority.
6.4.2 PRN
Number
Consistenc
y
6.4.2 For a given satellite, the same PRN number will be assigned to all operational signals (signals modulated Language
by standard PRN code with data that indicates the signal health is OK). inserted to
align the
signals with
the proper
native SV.
6.4.3 PRNs 33
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UNCLASSIFIED
Change Topic: User Range Accuracy (URA) Definition

6.4.3

See IS-GPS-200.

Language
addressing
the use of
PRNs 33 and
37.

6.4.4 PRNs 33
through 63

6.4.4

See 1S-GPS-200.

Language
explicitly
stating that
SVs assigned
PRNs 33-63
are
synchronized
to GPS time
to avoid
conflict with
specialized
ground
applications.

End of WAS/IS for IS-GPS-800A
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