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1
Introduction

This contribution is showing an unnecessary restriction in the current PCAP specification [1] for the Cell ID based positioning method. This contribution also discusses the enhancement and its justification. 
2
Discusion
2.1
Background
Current PCAP specification [1] can support various UE Positioning methods listed in TS 25.305. [2] Among them Cell-ID based method is one of the simplest and most popular solution. This Cell-ID based method can basically be indicated as the Cell Identity of the used cell or as the geographical co-ordinate of a position related to the serving cell. The geographical position can be obtained by combining information on the cell specific fixed geographical position with some other available information such as the signal RTT in FDD.
[1] is designed so that SAS can be operated in SAS centric mode as well as only as a calculation function and Cell ID based method can be supported in both mode. For this in [1], Cell-ID Measured Results Info List IE is included in POSITION CALCULATION REQUEST message, POSITION ACTIVATION RESPONSE message and POSITION RERIODIC REPORT message. Cell-ID Measured Results Info List IE may includes optionally Round Trip Time Info IE to help in calculating more accurate geographical position. The measurement to be used in the current specification is only UE Rx-Tx Time Difference Type 2 but not UE Rx-Tx Time Difference Type 1.
This has been discussed already when PCAP was upgraded to support all Rel4 UE positioning methods. The meeting report of 3GPP TSG RAN WG3 adhoc on REL-6 (Wokingham, UK, January 17th, 2003) contains the following;
-----------------------------------------------------------------------------------------------------------------------------------------------

R3-030009
CR, cat.C, 25.453 v5.4.0, REL-6, LCS-Rel4Pos, 25.453 CR on revising the position calculation function and definition of SAS to support all REL-4 UE positioning methods, Qualcomm

presented by Vincent Jolley (Qualcomm)

discussion:
Olivier Guyot (Nokia): 9.2.2.a: Shouldn't we also have type 1 if type 2 is not supported by the UE?





Yann Sehedic (Nortel): Type 1 has not sufficient accuracy for UE positioning purposes.

…

-----------------------------------------------------------------------------------------------------------------------------------------------

In this contribution, inclusion of UE Rx-Tx Time Difference Type 1 is reconsidered.
2.2
Justification to include UE Rx-Tx Time Difference Type 1

It is true that UE Rx-Tx Time Difference Type 2 measurement is 16 times more accurate than UE Rx-Tx Time Difference Type 1 because the granularity of the UE Rx-Tx Time Difference Type 2 signalling is 0.0625chip while UE Rx-Tx Time Difference Type 1 is 1chip. [3] 
However the UE Rx-Tx Time Difference Type 1 measurement is madatory for UE implementation as this measurement is used for cell setup purposes to compensate propagation delay of DL and UL, while UE Rx-Tx Time Difference Type 2 measurement is optional as this measurement is used for only UE positioning. As a result, considering the current UE population, almost no UE is supporting UE Rx-Tx Time Difference Type 2 while all the UEs in the field are supporting UE Rx-Tx Time Difference Type 1. This fact on UE capabaility and the decision made in REL-6 adhoc in practical made SAS not being able to utilize RTT Info at all for Cell-ID based method. 
Thus this decision should be reconsidered. 
For instance, one cell scenario is shown below and it can be easily seen that how much we can improve the accuracy with UE Rx-Tx Time Difference Type 1 measurement comparing to without UE Rx-Tx Time Difference Type 1 measurement. Especially as the extended cell range WI is compeleted in Rel7, cell range can be even 180km.  Considering one chip meaning 78m, utilizing UE Rx-Tx Time Difference Type 1 can increase the accuracy of UE position very much.
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Figure 1 Cell-ID based method without UE Rx-Tx Time Difference Type 1 measurement
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Figure 2 Cell-ID based method with UE Rx-Tx Time Difference Type 1 measurement
The red oval in Figures indicates the UE position with uncertainty after Cell ID based method is applied.
Figure 3 and Figure 4 show the case when UE is in SHO and 2 cells are involved
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.Figure 3 Cell-ID based method without UE Rx-Tx Time Difference Type 1 measurement and UE in SHO
[image: image4.png]



.Figure 4 Cell-ID based method with UE Rx-Tx Time Difference Type 1 measurement and UE in SHO
As can be seen in the figures, providing UE Rx-Tx Time Difference Type 1 for Cell-ID based method over Iupc will let SAS calculate much accurate UE positioning comparing to without any RTT information. This is obvious result because having less accurate measurement is far better than having nothing. 
3
Conclusion
(Almost) No UE is supporting the UE Rx-Tx Time Difference Type 2 measurement in the field and cell range can be very large from Rel7 onward. Hence in some scenario, UE Rx-Tx Time Difference Type 1 can be very useful for Cell-ID based method and SAS should be able to utilize this information.
4
Proposal
It is proposed to include UE Rx-Tx Time Difference Type1 in the Cell-ID Measured Results Info List IE so that SAS can utilize the information when Cell-ID based method is used.
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