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1S800-15 :

Section Number :
2.1.0-4

WAS :
Other Publications

IS-GPS-200 (current issue)

GP-03-001A (20 April 2006)

Redlines :
Other Publications

IS-GPS-200 (current issue)

GP-03-001A (20 April 2006)

IS :
Other Publications

IS-GPS-200 (current issue)

GP-03-001A (20 April 2006)

Rationale :

Navstar GPS Space Segment/Navigation User Interfaces

GPS Interface Control Working Group Charter

Navstar GPS Space Segment/Navigation User

Interfaces

GPS Interface Control Working Group Charter

Navstar GPS Space Segment/Navigation User
Interfaces

GPS Interface Control Working Group Charter

8/14/2018: Fix font size to be consistent with the rest of the document.

Page 2 of 38



1S800-115 :

Section Number :
3.2.3.5.0-2

WAS :

WEITE

Combmed LDPC Encoded Subframes 2 and 3

j4—— Fowl —»j4—— TFowl ——d—— Fowi ——
'_| e | | 25 | . 4'.r| 43| | sl |92 53 | 9—'| | | ::E_j “e
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S . . —
~
46 columns
EEAD
Interleaved Subframes 2 and 3
[tTs ] Ja[s]e]  Ja[®][e]  J+]m]e | -
h Durection of Symbol Flow from SV
w1 | D)) 4 |45 | 46
Rowl | 47| 4§ ﬂﬂl op | o | sz
' )
Bow3 | =al] q'lﬁ: 136 | 137 | 138

S | —— L = 8
r—————p——— =

'Er-i

Fow 38

/
\

—~

46 colummns

Figure 3.2-6.  Conceptual Block Interleaver
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Redlines :

WRITE

Combined LDPC Encoded Subframes 2 and 3

¢—— Rowl —p——o Row 2 ——p4—— Row3d —p
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Figure 3.2-6.  Conceptual Block Interleaver
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Rationale :

WRITE

Combined LDPC Encoded Subframes 2 and 3

¢—— Rowl —p——o Row 2 ——p4—— Row3d —p
1|z| ,,,,,,,,, |45|46 47|4s|..........|91|92 93|94| ,,,,,,,,,, | | "1 1l eee
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A
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1 2 3
44 | 45| 46
Row 1 | f { 6
Row 2 47: 4a: 49: 900 |01 | 902
L
Row 3 93: 9pl S;s: 136 | 137 138
T
1 L
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1
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— /

YT

46 columns

Figure 3.2-6.  Conceptual Block Interleaver

8/14/2018: Update the figure to be legible.
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1S800-146 :

Section Number :

3.5.2.0-5
WAS :
». DIRECTION OF DATA FLOW FROM SV MSB FIRST
e 100 BITS >
1 = 15 31 e 51 5@ 75 88
PRN | Page A Ace Ace Als 1 VN, WL
No
EBITS |68BITS 16 BITS 138ITS 78S | sBiTS 16 BITS 138ITS 138ITS
L& DIRECTION OF DATA FLOW FROM SV MSB FIRST
b 102 BITS >
101 |105 113 121 128 137 145 153 161 162 177 180
DN | At L) a4 o; as B B 2 Bs ISC_LICA ISC_L2C
4
BITS | 8BITS | 8BITS 8BTS s BiImS 8BS 8BTS 8BTS | 8BITS | 8BITS 138ITS 138ITS
DIRECTION OF DATA FLOW FROM SV ——— MSB FIRST ‘
72BITS »>
203 218 220 251 274
ISC_LSIS ISC_LSQS RESERVED CRC
138I7TS 138I7S 228iTS 24 8ITS
NOTE: Broadcast sequence of subframe 3 pages 15 a vanable and, as such, users must not expect a fixed
pattem of page sequence.

Figure 3.5-2.

Subframe 3, Page 1 - UTC & IONO
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Redlines :

NOTE: Broadcast sequence of subframe 3 pages is a variable and, as such, users must not

expect a fixed pattern of page sequence.

< DIRECTION OF DATA FLOW FROM SV MSB FIRST ——
< 100 BITS >
1 9 15 31 44 51 59 75 88
PRN Aon Atn Azn Mg tor WNq WN_sr
Page
No
8BITS [gBITS 16 BITS 13 BITS 7BITS | 8BITS 16 BITS 13 BITS 13 BITS
< DIRECTION OF DATA FLOW FROM SV MSB FIRST —————————
< 102 BITS >
101 |105 113 121 129 137 145 153 161 169 177 190
N Aty sr do ay az a3 Bo B1 B2 Bs ISClicia ISClac
4
BITS|8BITS |8BITS |s8BITS |[8BITS |[8BITS | 8BITS | 8BITS | 8BITS | 8BITS 13 BITS 13 BITS
— DIRECTION OF DATA FLOW FROM SV MSB FIRST
< 72 BITS >
203 216 229 251 274
ISCisis ISCusos RESERVED CRC
13 BITS 13 BITS 2BITS 24 BITS

Figure 3.5-2.

Subframe 3, Page 1 - UTC & IONO

[Figure was redrawn for legibility]
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NOTE: Broadcast sequence of subframe 3 pages is a variable and, as such, users must not

expect a fixed pattern of page sequence.

< DIRECTION OF DATA FLOW FROM SV MSB FIRST
< 100 BITS >
1 9 15 31 44 51 59 75 88
PRN Aon Atn Azn Ms tor WNq WNysr
Page
No
8BITS [gBITS 16 BITS 13 BITS 7BITS | 8BITS 16 BITS 13 BITS 13 BITS
< DIRECTION OF DATA FLOW FROM SV MSB FIRST
< 102 BITS >
101 |105 113 121 129 137 145 153 161 169 177 190
DN Aty sp Qo ay az as Bo B1 B2 Bs ISCricia ISCiac
4
BITS|8BITS |8BITS |8BITS |8BITS |[8BITS | 8BITS | 8BITS | 8BITS | 8BITS 13 BITS 13 BITS
— DIRECTION OF DATA FLOW FROM SV MSB FIRST
< 72 BITS >
203 216 229 251 274
ISCysis ISCLsos RESERVED CRC
13 BITS 13 BITS 2BITS 24 BITS

Rationale :

Figure 3.5-2.

Subframe 3, Page 1 - UTC & IONO

8/15/2018: Update figure to be more legible for user readability.
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1S800-159 :

Section Number :

3.5.3.0-8
WAS :
Table 3.5-1. Subframe 2 Parameters (1 of 3)
Scale
No. of Factor | Effective
Parameter Bits** (LSB) | Range*** Units
WN Data Sequence Propagation 13 1 weeks
Week Number
8 0to 83 (see text)
ITOW Interval time of week
11 300 0 to 604,500 seconds
top CEI Data sequence
propagation time of week 1 (see text)
L1C health
5* (see text)
URAGEp Index ED accuracy index
11 300 0 to 604,500 seconds
toe Ephemeris/clock data
reference time of week
26* 2° meters
AA Frxx Semi-major axis difference at
reference time
25* 24 meters/sec
A Change rate in semi-major
axis
An, Mean Motion difference from 17* 2" semi-circles/sec
computed value at reference
time
23* 2% semi-circles/sec’
Ang Rate of mean motion
difference from computed
value
33* 2% semi-circles
Moun Mean anomaly at reference
time
33 2% 0.0t0 0.03 dimensionless
e, Eccentricity
33* 2% semi-circles
o Argument of perigee
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable with
indicated bit allocation and scale factor.
****  Relative to Arer = 26,559,710 meters.
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Redlines :

Table 3.5-1.

Subframe 2 Parameters (1 of 3)

Scale
No. of Factor | EffectiveVali
Parameter Bits** (LSB) | d Range*** Units
WN Data Sequence Propagation 13 1 weeks
Week Number
ITOW Interval time of week 8 0to 83 (see text)
top CEI Data sequence propagation 11 300 0 to 604,500 seconds
time of week
L1C health 1 (see text)
URAgp Index ED accuracy index 5* (see text)
toe Ephemeris/clock data reference 11 300 0 to 604,500 seconds
time of week
A A T Semi-major axis difference at 26* 2° meters
reference time
A Change rate in semi-major axis 25* 24 meters/sec
A ng Mean Motion difference from 17* 24 semi-circles/sec
computed value at reference
time
A Rate of mean motion difference 23* 2 semi-circles/sec?
0 from computed value
Mo.n Mean anomaly at reference time 33* 2% semi-circles
e, Eccentricity 33 23 0.0 t0 0.03 dimensionless
oy Argument of perigee 33* 2% semi-circles

Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;

***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated bit
allocation and scale factor.
***x*  Relative to Arer = 26,559,710 meters.

[parameter alignment fixed]
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Table 3.5-1. Subframe 2 Parameters (1 of 3)
Scale
No. of Factor | Valid
Parameter Bits** (LSB) | Range*** Units
WN Data Sequence Propagation 13 1 weeks
Week Number
ITOW Interval time of week 8 0to 83 (see text)
top CEI Data sequence propagation 11 300 0 to 604,500 seconds
time of week
L1C health 1 (see text)
URAEp Index ED accuracy index 5* (see text)
toe Ephemeris/clock data reference 11 300 0 to 604,500 seconds
time of week
A A Frr Semi-major axis difference at 26* 29 meters
reference time
A Change rate in semi-major axis 25* 24 meters/sec
Ang Mean Motion difference from 17* 274 semi-circles/sec
computed value at reference
time
Al Rate of mean motion difference 23* 2% semi-circles/sec?
0 from computed value
Mo.n Mean anomaly at reference 33* 2% semi-circles
time
en Eccentricity 33 2% 0.0 t0 0.03 dimensionless
oy Argument of perigee 33* 2% semi-circles
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated
bit allocation and scale factor.
**x*  Relative to Ager = 26,559,710 meters.

Rationale :
3/19/18: This table is inconsistent with "effective range" and "valid range" usage. Update this sheet to include "Valid
Range" per RFC-288. In addition, fix the alignment of the variables for user readability.
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1S800-161 :

Section Number :

3.5.3.0-12
WAS :
Table 3.5-1. Subframe 2 Parameters (3 of 3)
Scale
No. of Factor Effective
Parameter Bits** (LSB) Range*** Units

URA\epo Index NED Accuracy Index 5* (see text)
URA\ep: Index NED Accuracy Change Index 3 (see text)
URAep, Index NED Accuracy Change Rate Index 3 (see text)
A-n SV Clock Drift Rate Correction 10* 2760 sec/sec?

Coefficient
af1n SV Clock Drift Correction Coefficient 20* 248 sec/sec
af0-n SV Clock Bias Correction Coefficient 26* 2735 seconds
Top**** Inter-Signal Correction for L1 or L2 13* 235 seconds

P(Y)
ISCyycp™*** Inter-Signal Correction for L1Cp 13* 2735 seconds
ISCLicp™*** Inter-Signal Correction for L1Cp 13* 2% seconds
WNop CEI Data Sequence Propagation Week 8 1 weeks

Number

*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, effective range is the maximum range attainable with
indicated bit allocation and scale factor.

****  The bit string of “1000000000000” will indicate that the group delay value is not available.
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Redlines :

Table 3.5-1. Subframe 2 Parameters (3 of 3)

Scale
No.of | Factor | EffectiveValid
Parameter Bits** | (LSB) Range*** Units
URARWeDo Index | NED Accuracy Index 5* (see text)
URAwep: Index | NED Accuracy Change Index 3 (see text)
URAwep2 Index | NED Accuracy Change Rate Index 3 (see text)
A SV Clock Drift Rate Correction Coefficient |  10* 2% sec/sec?
arLn SV Clock Drift Correction Coefficient 20* 2748 sec/sec
afo-n SV Clock Bias Correction Coefficient 26* 2% seconds
Top**** Inter-Signal Correction for L1 or L2 P(Y) 13* 2% seconds
ISCyycp™*** Inter-Signal Correction for L1Cp 13* 2% seconds
ISCyicp™*** Inter-Signal Correction for L1Cp 13* 2% seconds
WNqp CEI Data Sequence Propagation Week 8 1 weeks

Number

*  Parameters so indicated are in two’s complement notation;

**  See Figure 3.5-1 for complete bit allocation in Subframe 2;

***  Unless otherwise indicated in this column, effectivevalid range is the maximum range attainable with
indicated bit allocation and scale factor.

*kk*k

The bit string of “1000000000000” will indicate that the group delay value is not available.
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Table 3.5-1. Subframe 2 Parameters (3 of 3)

Scale
No. of | Factor Valid
Parameter Bits** | (LSB) | Range*** Units
URAReDo Index | NED Accuracy Index 5* (see text)
URAwep: Index | NED Accuracy Change Index 3 (see text)
URAwep2 Index | NED Accuracy Change Rate Index 3 (see text)
A SV Clock Drift Rate Correction Coefficient 10* 2% sec/sec?
arLn SV Clock Drift Correction Coefficient 20* 2748 sec/sec
A50-n SV Clock Bias Correction Coefficient 26* 2% seconds
Tep™™*** Inter-Signal Correction for L1 or L2 P(Y) 13* 2% seconds
ISCpicp**** Inter-Signal Correction for L1Cp 13* 2% seconds
ISCyicp**** Inter-Signal Correction for L1Cp 13* 2% seconds
WNqp CEI Data Sequence Propagation Week 8 1 weeks
Number
*  Parameters so indicated are in two’s complement notation;
**  See Figure 3.5-1 for complete bit allocation in Subframe 2;
***  Unless otherwise indicated in this column, valid range is the maximum range attainable with indicated bit
allocation and scale factor.
****  The bit string of “1000000000000” will indicate that the group delay value is not available.

Rationale :
3/19/18: This table is inconsistent with "effective range" and "valid range" usage. Update this sheet to include "Valid
Range" per RFC-288.
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1S800-182 :

Section Number :

3.5.3.6.1.0-6
WAS :
Table 3.5-2. Elements of Coordinate System (part 2 of 2)
Element/Equation * Description
Oy = v+ o Argument of Latitude
Uy = Cuensin2d®y + Cy.,c0S2Dy Argument of Latitude Correction
i . i Second Harmonic
8y = CienSin2®y + C,.nC0S2Dy Radial Correction Perturbations
Six = CignsSin2dy + Cic.ncos2Dy Inclination Correction
U = D+ duy Corrected Argument of Latitude
ne = Ax(l-e,cosEy) +drg Corrected Radius
ik = don+ (lon-DOT)t, + Sk Corrected Inclination
Xx' = I COS Uy
, . Positions in orbital plane
Yk = I SIN Uk
Q= f)REF + Aé falaie Rate of Right Ascension
Q=Qon+(Q = Q) tk — Qete Corrected Longitude of Ascending Node
Xk = Xi' €0S Qg — Yi' COS iy Sin £
Yk = X' Sin Oy + Y €oS iy coS O Earth-fixed coordinates of SV antenna phase center
Z = Yi'siniy
*Hx Oper = —2.6 x 10° semi-circles/second.
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Redlines :

Table 3.5-2. Elements of Coordinate System (part 2 of 2)

Element/Equation*

Description

D= vt o

SUg = CusnSiN2®y + Cye 1COS2Dy
8y = CienSin2dy + C,.nc0S2Dy
Siy = CisnSin2dy + Cic.n,COS2Dy

U = D+ duy

e = Ag(l-e,cosEy) +drg
ik = don+ (ion-DOT)t + Sy
Xx' = I COS Uy

V' = I Sinuy

(.2 = éREF + Aé Fkx

Qk:QO—n+(Q - Qe)tk - Qetoe

Xk = X' €0S Oy — Yi' COS i Sin Oy
Yk = X' Sin Qy + yi' COS iy oS
Zy = ykI sin iy

Argument of Latitude

Argument of Latitude Correction

Inclination Correction

Corrected Argument of Latitude

Corrected Radius

Corrected Inclination

Positions in orbital plane

Rate of Right Ascension

Corrected Longitude of Ascending Node

Earth-fixed coordinates of SV antenna phase center

[ ]
*kx Oper = —2.6 x 10° semi-circles/second.
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Table 3.5-2. Elements of Coordinate System (part 2 of 2)

Element/Equation Description
D= v+ oy Argument of Latitude
SUx = CuenSin2®y + CpernCOS2Dy Argument of Latitude Correction
i . i Second Harmonic
8y = CienSin2dy + C,.nc0S2Dy Radial Correction Perturbations
Six = CignsSin2dy + Cic.nCos2Dy Inclination Correction
Ue = D+ duy Corrected Argument of Latitude
e = Ag(l-e,cosEy) +drg Corrected Radius
ik = ign 7 (ion-DOT)ty + Siy Corrected Inclination
Xx' = I COS Uy
, . Positions in orbital plane
Yk = I SIN Uk
O = Oper + AQ *** Rate of Right Ascension
Qe =Qon +(Q — Qe )tk — Qetoe Corrected Longitude of Ascending Node
Xk = X' €0S Oy — Yi' COS i Sin Oy
Yk = X' Sin Qy + yi' COS iy oS Earth-fixed coordinates of SV antenna phase center
Zy = ykI sin iy
*kx Oper = —2.6 x 10° semi-circles/second.

Rationale :

3/19/18: There is one asterisk at "Element/Equation" but in (part 1 of 2) the * represents Aggr, which is not referred to at
all in this object. It does not seem to encompass the entire column. Furthermore, the * note isn’t even included in this
part of the Table. Hence, the asterisk will be removed.
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1S800-193 :

Section Number :
3.5.3.8.0-6

WAS :
ForN=1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively.

The nominal URAygpo 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 IAURAygp are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as
appropriate) upper bound values of the URAygpo index, URAygp, index, and URAygp, index (see 3.5.3.10.1).

URA\epo 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 3.5.3.9; 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 3.5.3.9;
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.

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

The nominal URAygpo 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 IAURAygp are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as
appropriate) upper bound values of the URAyepo index, URAygp:2 index, and URAygp, index (see 3.5.3.10.1).

URAyepo 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-ersingle-frequency-L2C users who correct the code phase as
described in Section 3.5.3.9; the net effect of clock parameter, code phase, and inter-signal correction error for dual-
frequency L2L1C/L2C and £1L1C/L5 users who correct for group delay and ionospheric effects as described in Section
3.5.3.9; radial ephemeris error; anisotropic antenna errors; and signal deformation error. URAyg, 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.
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IS :
ForN=1, 3, and 5, X should be rounded to 2.8, 5.7, and 11.3 meters, respectively.

The nominal URAygpo 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 IAURAygp are specified with respect to the scaled (multiplied by either 4.42 or 5.73 as
appropriate) upper bound values of the URAygpo index, URAygp; index, and URAygp, index (see 3.5.3.10.1).

URA\epo 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 users who correct the code phase as described in Section 3.5.3.9; the
net effect of clock parameter, code phase, and inter-signal correction error for dual-frequency L1C/L2C and L1C/L5 users
who correct for group delay and ionospheric effects as described in Section 3.5.3.9; 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.

Rationale :
8/14/2018: URA\ep; is listed twice -- one instance should be URAyep:.

6/21/2018: Due to URA clarifications made in IS-GPS-200, additional clarification is needed in I1S-GPS-800 to be
consistent with IS-GPS-200 changes. In this case, single-frequency users reading this section would only be single-
frequency L1C users (for CNAV-2), not L1C/A. Dual frequency users who utilize CNAV-2 need to be specified too: L1/L2
and L1/L5 to L1C/L2 and L1C/L5.

1S800-202 :

Section Number :
3.5.3.9.2.0-1

WAS :
The two frequency (L1Cp and L2C) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr- (PRL2C ~112PR1acp) + € (15C o0 —119!SCracp)
= F— GD

The two frequency (L1Cp and L2C) user shall correct for the group delay and ionospheric effects by applying the
relationship

(PR 2¢ —112PRL1cp) +¢ (ISCoc —112!SC1cp)
PR= 1 -¢Tep
~712
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Redlines :
The twedual-frequency (L1C, and L2C) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr - (PRL2C ~12PR10p) + ¢ (ISCy o0 —v121SC1cp)
1=vp

—CTGD

The twedual-frequency (L1C, and L2C) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr - (PRLoC ~112PRiacp) + ¢ (15C) o ~712!5C1a0p)
=12

CTGD

IS :
The dual-frequency (L1C, and L2C) user shall correct for the group delay and ionospheric effects by applying the

relationship

(PRLo¢ —v12PR1cp) +¢ (ISC o¢ —11215C11cp)
PR= 1 —CTGD
—Y12

The dual-frequency (L1Cp and L2C) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr - (PRL2C ~112PR1eD) + € (ISC oc —111C1acD) ¢
= =1y GD

Rationale :
7/23/2018: Update two frequency to dual-frequency to be consistent with the SPS PS.
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1S800-205 :

Section Number :
3.5.3.9.3.0-1

WAS :
The two frequency (L1C, and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PRisgs ~15PR1acp) +C(ISCy 505 ~715'SC1acp)
1-15

PR

-¢Tep

Redlines :
The twedual-frequency (L1C, and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PR 505 ~115PR1acp) + ¢ (15Cy 505 ~115'SCacp) .
1-m5

PR

TeD

IS:
The dual-frequency (L1C, and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PRisgs ~715PR1acp) +¢(ISCy 505 ~ 715! acp)
1-115

PR

—cTGD

Rationale :
7/23/2018: Update two frequency to dual-frequency to be consistent with the SPS PS.
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1S800-206 :

Section Number :
3.5.3.9.3.0-2

WAS :
The two frequency (L1Cp and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PR 505 ~115PRiacp) + ¢ (15C 505 ~715'SCracp)
1I-15

PR

-cTep

Redlines :
The twedual-frequency (L1C, and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PRisgs ~15PRLacp) + ¢ (15Cy 505 —715!SCacp)
1-15

PR

—cTGD

IS:
The dual-frequency (L1Cp and L5 Q5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PRy5Q5 ~115PRL1cp) + ¢ (ISCy 505 ~715!SCpacp)
1-15

PR

—cTGD

Rationale :
7/23/2018: Update two frequency to dual-frequency to be consistent with the SPS PS.
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1S800-207 :

Section Number :
3.5.3.9.3.0-3

WAS :
The two frequency (L1C, and L5 15) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PR 515 —115PR4cp) + € (ISC 515 —115!SC 4cp)
PR= ¢Tgp
1-v115

Redlines :
The twedual-frequency (L1C, and L5 15) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr— PRLsIs ~"15PR1acp) +C(ISCy 515 ~115!SC1acp)
= F—— GD

IS:
The dual-frequency (L1C, and L5 15) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PR 515 —v15PR1cp) +€(ISCy 515 —115!SCacp)
PR= ¢Tgp
1-vs

Rationale :
7/23/2018: Update two frequency to dual-frequency to be consistent with the SPS PS.
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1S800-208 :

Section Number :
3.5.3.9.3.0-4

WAS :
The two frequency (L1Cp and L5 I5) user shall correct for the group delay and ionospheric effects by applying the
relationship

_ (PR 515 ~715PR1cp) +¢(ISCy 515 —715!5C 4cp)
PR= ¢Tep

1-v5

Redlines :
The twedual-frequency (L1Cp and L5 I5) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr - PRLsIS ~115PRLacp) +C(I8Cy 515 ~115!SCaep) ¢
B 1-1s b

IS:
The dual-frequency (L1Cp and L5 I5) user shall correct for the group delay and ionospheric effects by applying the
relationship

pr - (PRLsI5 ~115PRL1cD) + ¢ (1€ 515 ~715'SCracp) ¢
B 1-1s b

Rationale :
7/23/2018: Update two frequency to dual-frequency to be consistent with the SPS PS.

Page 24 of 38



1S800-226 :

Section Number :
3.5.4.1.2.0-1

WAS :

The ionospheric parameters which allow the “L1 only” user to utilize the ionospheric model for computation of the
ionospheric delay are contained in subframe 3, page 1. The “one frequency” user should use the model given in
paragraph 20.3.3.5.2.5 of IS-GPS-200 to make this correction for the ionospheric effects. The bit lengths, scale factors,
ranges, and units of these parameters are given in Table 20-X of IS-GPS-200.

Redlines :

The ionospheric parameters which allow the “L1 only” user to utilize the ionospheric model for computation of the
ionospheric delay are contained in subframe 3, page 1. The “ene-single-frequency” user should use the model given in
paragraph 20.3.3.5.2.5 of IS-GPS-200 to make this correction for the ionospheric effects. The bit lengths, scale factors,
ranges, and units of these parameters are given in Table 20-X of IS-GPS-200.

IS:

The ionospheric parameters which allow the “L1 only” user to utilize the ionospheric model for computation of the
ionospheric delay are contained in subframe 3, page 1. The “single-frequency” user should use the model given in
paragraph 20.3.3.5.2.5 of IS-GPS-200 to make this correction for the ionospheric effects. The bit lengths, scale factors,
ranges, and units of these parameters are given in Table 20-X of IS-GPS-200.

Rationale :
7/23/2018: Update one frequency to single-frequency to be consistent with the SPS PS.
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1S800-251 :

Section Number :
3.5.4.3.4.0-1

WAS :

The three, one-bit, health indication in bits 44, 45 and 46 of subframe 3, page 4 and bits 31, 32 and 33 of each packet of
reduced almanac refers to the L1, L2, and L5 signals of the SV whose PRN number is specified in the message or in the
packet. For each health indicator, a “0” signifies that all signals on the associated frequency are okay and “1” signifies
that some or all signals on the associated frequency are bad. The predicted health data will be updated at the time of
upload when a new reduced almanac has been built by the CS. The transmitted health data may not correspond to the
actual health of the transmitting SV or other SVs in the constellation.

Redlines :

The three, one-bit, health indication in bits 44, 45 and 46 of subframe 3, page 4 and bits 31, 32 and 33 of each packet of
reduced almanac refers to the L1, L2, and L5 signals of the SV whose PRN number is specified in the message or in the
packet. For each health indicator, a “0” signifies that all signals on the associated frequency are okay and “1” signifies
that some or all signals on the associated frequency are bad. The predicted health data will be updated at the time of
upload when a new midi almanac or reduced almanac has been built by the CS. The transmitted health data may not
correspond to the actual health of the transmitting SV or other SVs in the constellation.

IS :

The three, one-bit, health indication in bits 44, 45 and 46 of subframe 3, page 4 and bits 31, 32 and 33 of each packet of
reduced almanac refers to the L1, L2, and L5 signals of the SV whose PRN number is specified in the message or in the
packet. For each health indicator, a “0” signifies that all signals on the associated frequency are okay and “1” signifies
that some or all signals on the associated frequency are bad. The predicted health data will be updated at the time of
upload when a new midi almanac or reduced almanac has been built by the CS. The transmitted health data may not
correspond to the actual health of the transmitting SV or other SVs in the constellation.

Rationale :
8/14/2018: Because the Health Bit Clarification Topic is currently deferred, revert all changes associated with the topic;
keep the administrative change.

8/1/2018: Update statement to include midi almanac since the paragraph discusses midi almanac in addition to reduced
almanac.

7/17/2018: Clarify definition of health bits in this section to specify carriers; if a carrier is bad, all codes on the carriers
are bad, and vice versa. Resolves health bit ambiguity.

4/20/2018: In addition to addressing the L1, L2, and L5 health bit question in the IS-GPS-200 and I1S-GPS-705 documents,
address it in IS-GPS-800. This change clarifies the health bits so that SVs which do not possess the capability to transmit
L5 will transmit a bit that equates to a "healthy" signal by default (cited in 20.3.3.3.1.4 of IS-GPS-200).
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1S800-267 :

Section Number :
3.54.4.1.0-1

WAS :

Subframe 3, page 5 shall contain DC parameters that apply to the clock and ephemeris data transmitted by another SV.
One subframe 3, page 5, as depicted in Figure 3.5-6, shall contain 34 bits of clock differential correction (CDC)
parameters and 92 bits of ephemeris differential correction (EDC) parameters for one SV other than the transmitting SV.
Bit 37 of subframe 3, page 5 shall be a DC Data Type indicator that indicates the data type for which the DC parameters
apply. Zero (0) signifies that the corrections apply to CNAV-2 data, D 4(t), and one (1) signifies that the corrections
apply to NAV (legacy) data, D(t), defined in Appendix Il of IS-GPS-200.

Redlines :

Subframe 3, page 5 shall contain DC parameters that apply to the clock and ephemeris data transmitted by another SV.
One subframe 3, page 5, as depicted in Figure 3.5-6, shall contain 34 bits of clock differential correction (CDC)
parameters and 92 bits of ephemeris differential correction (EDC) parameters for one SV other than the transmitting SV.
Bit 37 of subframe 3, page 5 shall be a DC Data Type indicator that indicates the data type for which the DC parameters
apply. Zero (0) signifies that the corrections apply to CNAV-2 data, D 4(t), and one (1) signifies that the corrections
apply to NAVlegacy navigation (legaeyLNAV) data, D(t), defined in Appendix Il of IS-GPS-200.

IS :

Subframe 3, page 5 shall contain DC parameters that apply to the clock and ephemeris data transmitted by another SV.
One subframe 3, page 5, as depicted in Figure 3.5-6, shall contain 34 bits of clock differential correction (CDC)
parameters and 92 bits of ephemeris differential correction (EDC) parameters for one SV other than the transmitting SV.
Bit 37 of subframe 3, page 5 shall be a DC Data Type indicator that indicates the data type for which the DC parameters
apply. Zero (0) signifies that the corrections apply to CNAV-2 data, D 4c(t), and one (1) signifies that the corrections
apply to legacy navigation (LNAV) data, D(t), defined in Appendix Il of IS-GPS-200.

Rationale :
Update NAV to LNAV to represent legacy navigation.
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1S800-871 :

Section Number :
3.5.5.2.0-1

WAS :
The following rule governs the transmission of t,. in different CEl data sets: The transmitted t,. will be different from any
value transmitted by the SV during the preceding six hours. t,, does not have to match t.

Cutovers to new CEl data sets will occur only on hour boundaries except for the first CEl data set of a new CEl data
sequence propagation. The first CEl data set may be cut-in (reference paragraph 3.5.5.1) at any time during the hour
and therefore may be transmitted by the SV for less than one hour.

The start of the transmission interval for each CEl data set corresponds to the beginning of the curve fit interval for the
CEl data set. Each CEl data set remains valid for the duration of its transmission interval, and nominally also remains
valid for the duration of its curve fit interval. A CEl data set is rendered invalid before the end of its curve fit interval
when it is superseded by the SV cutting over to the first CEl data set of a new CEl data sequence propagation.

Normal Operations. The subframe 2 CEl data sets are transmitted by the SV for periods of two hours. The corresponding
curve fit interval is three hours.

Redlines :
The following rule governs the transmission of t,. in different CEl data sets: The transmitted t,. will be different from any
value transmitted by the SV during the preceding six hours. t,, does not have to match t.

Cutovers to new CEl data sets will occur only on hour boundaries except for the first CEl data set of a new CEl data
sequence propagation. The first CEl data set may be cut-in (reference paragraph 3.5.5.1) at any time during the hour
and therefore may be transmitted by the SV for less than one hour.

The start of the transmission interval for each CEIl data set corresponds to the beginning of the curve fit interval for the
CEl data set. Each CEl data set remains valid for the duration of its transmission interval, and nominally also remains
valid for the duration of its curve fit interval. A CEl data set is rendered invatidobsolete before the end of its curve fit
interval when it is superseded by the SV cutting over to the first CEl data set of a new CEl data sequence propagation.

Normal Operations. The subframe 2 CEl data sets are transmitted by the SV for periods of two hours. The corresponding
curve fit interval is three hours.

IS:
The following rule governs the transmission of t, in different CEl data sets: The transmitted t,. will be different from any
value transmitted by the SV during the preceding six hours. t,, does not have to match t.

Cutovers to new CEl data sets will occur only on hour boundaries except for the first CEl data set of a new CEl data
sequence propagation. The first CEl data set may be cut-in (reference paragraph 3.5.5.1) at any time during the hour
and therefore may be transmitted by the SV for less than one hour.

The start of the transmission interval for each CEl data set corresponds to the beginning of the curve fit interval for the
CEl data set. Each CEl data set remains valid for the duration of its transmission interval, and nominally also remains
valid for the duration of its curve fit interval. A CEl data set is rendered obsolete before the end of its curve fit interval
when it is superseded by the SV cutting over to the first CEl data set of a new CEl data sequence propagation.
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Normal Operations. The subframe 2 CEl data sets are transmitted by the SV for periods of two hours. The corresponding
curve fit interval is three hours.

Rationale :

4/19/2018: Update "invalid" to "obsolete" because if the receiver interprets the data as invalid, then the receiver may
stop using the data until it decodes new CEl data. Rather than do that, tell the user that the data is obsolete because it
will be superseded by new data, but to continue using the old data until the receiver fully decodes the new CEl data.

1S800-893 :

Section Number :

6.1.0-1

WAS :

APC - antenna phase center

ASCII - American Standard Code for Information Interchange

BCH - Bose, Chaudhuri, and Hocquenghem

BOC - Binary Offset Carrier

BPSK - Bi-Phase Shift Key

CCB - Configuration Control Board

CDC - clock differential correction

CEl - Clock/Ephemeris/ Integrity

CNAV-2- . L1C Navigation Message

CRC - Cyclic Redundancy Check

CS - Control Segment

dBc - Power ratio of a signal to a (unmodulated) carrier signal,
expressed in decibels

DC - differential correction

DN - Day Number

ECEF - Earth-Centered, Earth-Fixed

ECI - Earth-Centered, Inertial

EDC - ephemeris differential correction

EOE - Edge-of-Earth
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EOL End-of-Life

EOP Earth Orientation Parameters

FEC Forward Error Correction

GBAS Ground Based Augmentation System
GGTO GPS/GNSS Time Offset

GNSS Global Navigation Satellite System
GPS Global Positioning System

GPSW GPS Wing

ICC Interface Control Contractor
ICWG Interface Control Working Group
IRN Interface Revision Notice

IS Interface Specification

ISC Inter-Signal Correction

ITOW Interval Time of Week

LDPC Low Density Parity Check

LFSR Linear Feedback Shift Register
LSB Least Significant Bit

LSF Leap Seconds Future

L1C Common L1 Signal

MCS Master Control Station

MHz Megahertz

MSB Most Significant Bit

NAV Legacy Navigation Message, D(t)
NSCD non-standard L1Cp

NSCP non-standard L1Cp

PIRN Proposed Interface Revision Notice
PRN Pseudo-Random Noise

RF Radio Frequency

RHCP Right-Hand Circularly Polarized
RMS Root Mean Square

SBAS Satellite Based Augmentation System
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sps symbols per second

SS Space Segment

SSV Space Service Volume

SV Space Vehicle

TBD To Be Determined

TBR To Be Resolved

TBS To Be Supplied

TMBOC Time-Multiplexed BOC

TOlI Time of Interval

TOW Time of Week

UDRA User Differential Range Accuracy
UE User Equipment

URA User Range Accuracy

us User Segment

USNO U.S. Naval Observatory

UTC Coordinated Universal Time

WGS 84 World Geodetic System 1984
Redlines :

APC antenna phase center

ASCII American Standard Code for Information Interchange
BCH Bose, Chaudhuri, and Hocquenghem
BOC Binary Offset Carrier

BPSK Bi-Phase Shift Key

CCB Configuration Control Board

CDC clock differential correction

CEl Clock/Ephemeris/ Integrity
CNAV-2- L1C Navigation Message

CRC Cyclic Redundancy Check

CS Control Segment

dBc Power ratio of a signal to a (unmodulated) carrier signal,
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expressed in decibels

DC differential correction

DN Day Number

ECEF Earth-Centered, Earth-Fixed

ECI Earth-Centered, Inertial

EDC ephemeris differential correction
EOE Edge-of-Earth

EOL End-of-Life

EOP Earth Orientation Parameters
FEC Forward Error Correction

GBAS Ground Based Augmentation System
GGTO GPS/GNSS Time Offset

GNSS Global Navigation Satellite System
GPS Global Positioning System
GPSW GPS Wing

ICC Interface Control Contractor
ICWG Interface Control Working Group
IRN Interface Revision Notice

IS Interface Specification

ISC Inter-Signal Correction

ITOW Interval Time of Week

LDPC Low Density Parity Check

LFSR Linear Feedback Shift Register
LNAV Legacy Navigation

LSB Least Significant Bit

LSF Leap Seconds Future

L1C Common L1 Signal

MCS Master Control Station

MHz Megahertz

MSB Most Significant Bit

NAV Navigation
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NSCD - non-standard L1Cp

NSCP - non-standard L1Cp

PIRN - Proposed Interface Revision Notice
PRN - Pseudo-Random Noise

RF - Radio Frequency

RHCP - Right-Hand Circularly Polarized
RMS - Root Mean Square

SBAS - Satellite Based Augmentation System
sps - symbols per second

SS - Space Segment

SSV - Space Service Volume

sV - Space Vehicle

TBD - To Be Determined

TBR - To Be Resolved

TBS - To Be Supplied

TMBOC - Time-Multiplexed BOC

TOI - Time of Interval

TOW - Time of Week

UDRA - User Differential Range Accuracy
UE - User Equipment

URA - User Range Accuracy

us - User Segment

USNO - U.S. Naval Observatory

uTC - Coordinated Universal Time
WGS 84 - World Geodetic System 1984
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APC antenna phase center

ASCII American Standard Code for Information Interchange

BCH Bose, Chaudhuri, and Hocquenghem

BOC Binary Offset Carrier

BPSK Bi-Phase Shift Key

CCB Configuration Control Board

CcDC clock differential correction

CEl Clock/Ephemeris/ Integrity

CNAV-2 L1C Navigation Message

CRC Cyclic Redundancy Check

CS Control Segment

dBc Power ratio of a signal to a (unmodulated) carrier signal,
expressed in decibels

DC differential correction

DN Day Number

ECEF Earth-Centered, Earth-Fixed

ECI Earth-Centered, Inertial

EDC ephemeris differential correction

EOE Edge-of-Earth

EOL End-of-Life

EOP Earth Orientation Parameters

FEC Forward Error Correction

GBAS Ground Based Augmentation System

GGTO GPS/GNSS Time Offset

GNSS Global Navigation Satellite System

GPS Global Positioning System

GPSW GPS Wing

ICC Interface Control Contractor

ICWG Interface Control Working Group

IRN Interface Revision Notice
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IS Interface Specification

ISC Inter-Signal Correction

ITOW Interval Time of Week

LDPC Low Density Parity Check
LFSR Linear Feedback Shift Register
LNAV Legacy Navigation

LSB Least Significant Bit

LSF Leap Seconds Future

L1C Common L1 Signal

MCS Master Control Station

MHz Megahertz

MSB Most Significant Bit

NAV Navigation

NSCD non-standard L1Cp

NSCP non-standard L1Cp

PIRN Proposed Interface Revision Notice
PRN Pseudo-Random Noise

RF Radio Frequency

RHCP Right-Hand Circularly Polarized
RMS Root Mean Square

SBAS Satellite Based Augmentation System
sps symbols per second

SS Space Segment

SSV Space Service Volume

sV Space Vehicle

TBD To Be Determined

TBR To Be Resolved

TBS To Be Supplied

TMBOC Time-Multiplexed BOC

TOI Time of Interval

TOW Time of Week
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UDRA - User Differential Range Accuracy
UE - User Equipment

URA - User Range Accuracy

us - User Segment

USNO - U.S. Naval Observatory

uTC - Coordinated Universal Time
WGS 84 - World Geodetic System 1984
Rationale :

Update NAV to LNAV to represent legacy navigation. In addition, add definition for NAV as Navigation to be consistent
with other acronym tables.

1S800-298 :

Section Number :
6.2.1.0-2

WAS :
Note #1: URA applies over the curve fit interval that is applicable to the NAV data from which the URA is read, for the
worst-case location within the satellite footprint.

Redlines :
Note #1: URA applies over the curve fit interval that is applicable to the NAVYCNAV-2 data from which the URA is read,
for the worst-case location within the satellite footprint.

IS:
Note #1: URA applies over the curve fit interval that is applicable to the CNAV-2 data from which the URA is read, for the
worst-case location within the satellite footprint.

Rationale :
Update NAV to CNAV-2 since I1S-GPS-800 discusses CNAV-2 data.
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1S800-299 :

Section Number :
6.2.1.0-3

WAS :

Note #2: The URA for a particular signal may be represented by a single index in the NAV data or by a composite of more
than one index representing components of the total URA. Specific URA indexes and formulae for calculating the total
URA for each signal are defined in appendix 20 for the LNAV message and appendix 30 for the CNAV message.

Redlines :

Note #2: The URA for a particular signal may be represented by a single index in the NAMYCNAV-2 data or by a composite
of more than one index representing components of the total URA. Specific URA indexes and formulae for calculating
the total URA for each signal are defined in appendixAppendix 2011 of IS-GPS-200 for the LNAV message and
appendixAppendix 38l1l of IS-GPS-200 for the CNAV message.

IS :

Note #2: The URA for a particular signal may be represented by a single index in the CNAV-2 data or by a composite of

more than one index representing components of the total URA. Specific URA indexes and formulae for calculating the
total URA for each signal are defined in Appendix Il of IS-GPS-200 for the LNAV message and Appendix IIl of IS-GPS-200
for the CNAV message.

Rationale :
Update NAV to CNAV-2 sicne IS-GPS-800 discusses CNAV-2 data. In addition, administrative change to correct the
section references that are for IS-GPS-200.
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1S800-370 :

Section Number :
6.3.2.0-1

WAS :

Before any new signal or group of signals (e.g., L2C, L5, M, L1C, etcetera) is declared operational, the availability of
and/or the configuration of the broadcast signal or group of signals may not comply with all requirements of the
relevant IS or ICD. For example, the pre-operational broadcast of L2C signals from the 1IR-M satellites did not include
any NAV or CNAV data as required by I1S-GPS-200. Pre-operational use of any new signal or group of signals is at the
users own risk.

Redlines :

Before any new signal or group of signals (e.g., L2C, L5, M, L1C, etcetera) is declared operational, the availability of
and/or the configuration of the broadcast signal or group of signals may not comply with all requirements of the
relevant IS or ICD. For example, the pre-operational broadcast of L2C signals from the 1IR-M satellites did not include
any NAVLNAYV or CNAV data as required by IS-GPS-200. Pre-operational use of any new signal or group of signals is at
the users own risk.

IS :

Before any new signal or group of signals (e.g., L2C, L5, M, L1C, etcetera) is declared operational, the availability of
and/or the configuration of the broadcast signal or group of signals may not comply with all requirements of the
relevant IS or ICD. For example, the pre-operational broadcast of L2C signals from the 1IR-M satellites did not include
any LNAV or CNAV data as required by IS-GPS-200. Pre-operational use of any new signal or group of signals is at the
users own risk.

Rationale :
Update NAV to LNAV to represent the navigation data messages represented in 1S-GPS-200.
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