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1. Introduction

This document summarises the e-mail discussion [68b#18].
The discussion focussed on three issues relating to UE Assisted GNSS and hybrid GNSS & OTDOA measurements:

· Measurement Reference Time: When a both a cellular frame boundary (Network Time association) and a GNSS-ToD are included in an A-GNSS measurement report- which is the reference – the ToD or the cell frame boundary?

· Measurement reporting: When GNSS SV measurements are indicated against a cellular frame boundary, how are the SV measurements aligned with the reference, when they can in principle me made at any point in the frame? Do we need to define a GNSS reference, that is, in turn, referenced against the cell frame boundary, do we leave it to the UE to map its measurements as closely as possible to the reference point, or do we use a finer reference (sub-frame boundary)?
· Neighbour cell timing - can this be reported in OTDOA measurement reports?
These were considered initially for LTE and hence LPP. The remit was, however, extended to include UMTS if the discussions also indicate a related problem with UE Positioning measurements for UMTS.

Note that bandwidth was poor – discussion was essentially between CSR and QC.

2. Discussion
2.1. Measurement Reference Time
The issue of the measurement reference time used for UE assisted GNSS measurements was exemplified by the diagram in Figure 2‑1, which magnifies the reference timing as given in 36.355 6.2.5.6-1. 
The reference time can be represented two ways – as a GNSSToD, with an increment size of 250ns, be reference to a cellular network frame boundary, identified by its SFN.
As can be seen from the diagram, there is a potential discrepancy of 250ns depending on whether the reference is the ToD, or the frame boundary itself.

It was clarified through discussion with Qualcomm that, when the Network Time association is included, then the reference time is the frame boundary contained in the association, and if not it is the given GNSS ToD.

Qualcomm did also make the point that in a UE assisted report the GNSSToD may be based on the elapsed time of the reference cell, and hence the two representations could coincide – but it was further discussed that this was implementation dependent and that alignment could not always be guaranteed.
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Figure 2‑1 Measurement reference time

2.2. GNSS Measurement reporting 
CSR’s assumption was that GNSS SV codephase measurements could take place at any point in a cellular frame, and could therefore acquire an error of up to +/-4.5 metres due to changes in the SV measurement.

CSR proposed a number of possible solutions: 

· Create a GNSS reference point, e.g. a particular SV signal reference point as received at the UE, and then reference the other SV code phases against this reference. The time between the GNSS reference point and the cellular frame reference would then be indicated as a separate (new) parameter. (This also permits the GNSS and cellular measurements to be decoupled a little in the UE). 
· Report the GNSS measurement time with a sub-frame number in addition to the SFN 

· Dictate that GNSS measurements must be aligned with the time of the reference time (frame boundary). (This may or may not be possible in a practical implementation) 

· Clarify that GNSS measurement reports should be projected (i.e. extrapolated) to the reported frame boundary indicated in the measurement (note that this a little is less accurate than the other above proposals). 

QC pointed out that the specification calls for measurements to be “valid for” the given reference time, (essentially implying the fourth bullet point above).

2.3. SFN / SFN reporting 

CSR pointed out that where a UE knows the timing of neighbour cells, it is more efficient for the Location Server if the UE can indicate its neighbour cell timing relationship to the Location Server.
This removes the need to the Location server to have to wait for or find timing measurements that are made against other cells, before it can e.g. providing timing assistance using neighbour cells as references.

Note that RRLP includes the possibility for UEs to report neighbour cell frame timing, and it is felt that it would also be useful if LTE UEs could indicate this information when it is known.

3. Outcome and Proposals
3.1. Measurement Reference Time

There was no clear indication from the reflector as to whether an explicit description of the Measurement Reference Time used in UE assisted measurements when a Network Time association is provided is preferred.

A CR is raised in R2-101238 to clarify that in this case the exact reference time is the cellular frame boundary, using text that is a modified version of the description from RRLP (TS 44.031).

It is left to the RAN2 #69 meeting to determine if UE designers require this clarification, or whether they should assume it in any case by inheritance from RRLP (44.031) and RRC (TS 25.331).
It is CSR’s view that both RRLP and RRC are more explicit in defining the reference time and that LPP should therefore make a clarification similar to one or the other (RRLP text is chosen since LPP is more similar in style to RRLP).

3.2. GNSS Measurements reporting 

CSR accept the implication that “valid for” the reference time means that GNSS SV measurements should be calculated by the UE to align with the reference point, even if the measurements were taken at a slightly different time – no action in RAN2 required.
3.3. SFN / SFN reporting 

There has been no feedback on this issue.

CRs are raised in R2-101239 & R2-101241 for decision in RAN2 #69 whether to permit the neighbour cell SFN and subframe alignment to be reported optionally in an OTDOA/RSTD report.

3.4. Note on UMTS 

The remit of the e-mail chain includes UMTS. Is so far as UMTS was specifically mentions, the points were as follows:

· Measurement reference time: This is already covered in UMTS through the use of separate tables for UE assisted and UE based measurements. No change required.
· GPS/GANSS measurement reporting – no UMTS specific discussion.
· SFN/SFN reporting: UMTS already supports SFN/SFN reporting (for soft handover, or within one slot only, for OTDOA), but the use of frame number offset reporting specifically for positioning requires further study. No change proposed for RAN2#69. 
.
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