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1 Introduction

Recently, in order to address the RRLP uplink segmentation issue, Nokia initiated discussions on the GERAN reflector regarding the length of the RRLP Uplink messages. The following estimates were provided: 

· E-OTD message length up to 290 octets, 
· A-GPS message length, not calculated, but expected to exceed 300 octets.

This paper provides calculation of A-GPS RRLP uplink message length in various configurations. 
2 General

Generic RRLP message is used to transfer Location Services (LCS) related information between the Mobile Station (MS) and the Serving Mobile Location Center (SMLC) [1]. The uplink RRLP messages are:

- Measure Position Response

- Assistance Data Acknowledgement

- Protocol Error

The last two uplink RRLP messages are irrelevant to the segmentation issue. Indeed, Assistance Data Acknowledgement message does not have any information content: its presence simply indicates that the MS has received the complete Assistance Data component. And, the Protocol Error message has six different values, represented by only 3 bits. 

In the next section, message length estimates are provided for the Measure Position Response.

3 Measure Position Response lengths

Assuming 3 sets of measurements, the length of the UL Measure Position Response message varies according to the number of satellites. The number of satellites ranges from 1 to 12. However the table below shows figures on the higher end, with only 8 to 12 satellites.  For detailed calculation, please see appendix A.

N_SAT
Bits in Measure Position Response Message

42 + 3* (44 + 56*N_SAT)
Octets (rounded to next integer)

8
1518
190

9
1686
211

10
1854
232

11
2022
253

12
2190
274

The figure highlighted for 10 satellites should be considered as a maximum practical value: Indeed, under open sky condition, only 4 satellites are necessary for position fix. As a matter of fact, 5 five satellites is over-determined solution that allows receiver to perform Autonomous Integrity Monitoring. As a result, it would be inefficient use of bandwidth to use more than 8 satellites. Under obstructed conditions, our experience is that we never see more than 10 satellites. Please see appendix B for detailed analysis. 

4 Recommendation

Assuming that segmentation applies to RRLP uplink messages over 240 octets [3], this paper shows that A-GPS does not require segmentation. Therefore, there is no need to introduce segmentation for A-GPS.
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Appendix A

Table1: Elements in Measure Position Response Component

Element
Presence

Multiple Sets 
Optional

Location Information 
Optional

GPS Measurement Information
Optional

Table 2: Bits in each Measure Position Response Component Element

Element
Number of bits

Multiple Sets
2( Multiple Sets Present 1 bit, Range 1  bit)

Location Information
40 (Reference Frame 16 bits, GPS TOW 24 bits)

GPS Measurement Element
44 + 56*N_SAT (see table 3)

Total
42 + (44 + 56*N_SAT)*(# of Sets of Measurements)

Table 3: GPS Measurement Element Bits and Occurrences

Element Field
Occurrences
Bits

Reference Frame
1
16

GPS TOW
1
24

# of Satellites (N-SAT)
1
4

Measurement Parameters
N_SAT
N_SAT * 56 (see table below)

Element Field

Bits

SAT_ID

6

C/N0

6

Doppler

16

Whole Chips

10

Fractional Chips

10

Multipath Indicator

2

Pseudorange RMS Error

6

Total

56



Total 

44 + 56*N_SAT

Appendix B: Average number of visible satellites
The figure below shows a histogram of the number of visible satellites above 5 degrees parameterised by latitude based on data provided in [2] page 185, generally accepted by GPS experts.  
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Please note that, 10 visible satellites are available in 97% cases.    

If the satellite mask angle is increased to 10 degrees, there are 10 or less visible satellites more than 99% of the time.  

Qualcomm conducted numerous tests in various real life environments. The results show that 8 or less visible satellites are available in 98% of the cases and 10 or less visible satellites are available in 99.92% of the cases. 
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