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A.3.2.5
GPS Measurement Information Element

The purpose of the GPS Measurement Information element is to provide GPS measurement information from the MS to the SMLC. This information includes the measurements of code phase and Doppler, which enables the network-based GPS method where position is computed in the SMLC. The proposed contents are shown in table A.5, and the individual fields are described subsequently.

This element is included in the Measure Position Response component if the network has requested the mobile to perform mobile-assisted location measurements using a GPS location method.

Following fields are repeated a number of times told in Number of E-OTD/GPS Measurement Sets field if Multiple Sets element is included. If Multiple Sets element is not included, the default value for sets is one (i.e. the following fields are present only once).

Table A.5: GPS Measurement Information element content

Element fields
Presence
Occurrences

Reference Frame
O
1

GPS TOW
M
1

# of Satellites (N_SAT)
M
1

Measurement Parameters
M
N_SAT

The following paragraphs describe the content of each information field of this element.

Reference Frame

Table A.6: Reference Frame field contents

Parameter
# of Bits
Resolution
Range
Units

Reference Frame
16
---
0 - 65535
frames

Note that expected values for Reference Frame are in range 0 – 42431.

GPS TOW

This field specifies the GPS TOW for which the location estimate is valid. This field is mandatory.

Table A.7: GPS TOW field contents

Parameter
# of Bits
Resolution
Range
Units

GPS TOW
24
1 ms
0 – 14399999
ms

The 24 bits of GPS TOW are the least significant bits. The most significant bits shall be derived by the Serving Mobile Location Center to unambiguously derive the GPS TOW. This field shall be equal to GPS TOW decoded in the received signal of the first satellite of the GPS Measurement Information.
# of Satellites (N_SAT)
Number of Measurements

This field specifies the number of measurements for which measurements satellites are provided in the component. This value represents the number of satellites that were measured by the MS. This value of N_SAT determines the length of the payload portion of the component. Typical range for N_SAT is four to a maximum of 12. This field is mandatory and occurs once per set.

Table A.7a: # of Satellites field contents

Parameter
# of Bits
Resolution
Range
Units

N_SAT
4
---
1 – 16
---

Measurement Parameters

This field contains information about the measurements of code phase and Doppler, which enables the network-based method where position is computed in the SMLC. This field is mandatory and occurs N_SAT times per message.

Table A.8: Measurement Parameters field contents

Parameter
# of Bits
Resolution
Range
Units

Satellite ID
6
---
0 – 63
---

C/No
6
1
0 – 63
dB-Hz

Doppler
16
0.2
(6553.6
Hz

Whole Chips
10
1
0 – 1022
chips

Fractional Chips
10
2-10
0 – (1-2-10)
chips

Multipath Indicator
2
see Table A.9
TBD
---

Pseudorange RMS Error
6
3 bit mantissa

3 bit exp
 0.5 – 112
m

Satellite ID

This field identifies the particular satellite for which the measurement data is valid. This values 0 – 63 represent satellite PRNs 1 – 64, respectively.

C/N0
This field contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the measurement. It is given in whole dBs and has a range of 0 to 63. Typical levels observed by MS-based GPS units will be in the range of 20 dB to 50 dB.

Doppler

This field contains the Doppler measured by the MS for the particular satellite signal. This information can be used to compute the 3-D velocity of the MS. The Doppler range is sufficient to cover the potential range of values measured by the MS.

Whole Chips

This field contains the whole value of the code-phase measurement made by the MS for the particular satellite signal at the time of measurement.

Fractional Chips

This field contains the fractional value of the code-phase measurement made by the MS for the particular satellite signal at the time of measurement. The resolution of the fractional portion is approximately 0,3 m.

Multipath Indicator 

This field contains the Multipath Indicator value. This parameter is specified according to the representation described in table A.9.

Table A.9: Multipath Indicator values and associated indications

Value
Multipath Indication

00
Not measured

01
Low, MP error < 5m

10
Medium, 5m < MP error < 43m

11
High, MP error > 43m

Range: 0 – 3

Pseudorange RMS Error 

This field contains a Pseudorange RMS Error value.

Range: 0,5 m to 112 m 

NOTE:
This parameter is specified according to a floating-point representation as described in Table A.10.

Table A.10: Pseudorange RMS Error representation

Index
Mantissa
Exponent
Floating-Point value, xi
Pseudorange value, P

0
000
000
0.5
P < 0.5

1
001
000
0.5625
0.5 <= P < 0.5625

I
x
y
0.5 * (1 + x/8) * 2y
xi-1 <= P < xi

62
110
111
112
104 <= P < 112

63
111
111
--
112 <= P
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