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1. Introduction
One of the remaining issues in RAN4 for enhanced indoor positioning enhancement is the OTDOA measurement requirement for sharing PCI case, e.g. whether the existing OTDOA measurement requirement shall be revised or not, how to determine the terminology of positioning node, and etc. Besides this remaining issue, RAN1 sent an LS[1] to RAN2 cc RAN3 and RAN4 in last meeting, where two main bullets of multiple peak PRS and PRS+CRS were included, as shown in below.
	On support of multipath RSTD:

· RAN1 decides to prioritize the following for the OTDOA enhancement

· Support Multipath RSTD reporting by UE to E-SMLC

· Multipath RSTD includes relative timing difference information of up to two additional peaks (i.e., 0, 1 or 2) relative the reference peak for each cell (reference or neighbor). 

· The reference peak of a cell (reference and neighbor) is the peak used for the current RSTD reporting determined by the UE to be the most likely. 

· Based on a maximum relative timing difference of 4μs and a resolution of 0.5Ts, each relative timing difference is represented by an integer in the range [-256…255].

· Reporting of the timing difference information between the reference peak and the additional peaks for each cell (reference or neighbor) is a “best effort” practice by the UE.

· Note: there will not be new measurement definition intended for 36.214.

On support of the use of CRS together with PRS:

· Support the use of CRS together with PRS for OTDOA enhancement

· If CRS usage together with PRS is configured,

· Signal CP information for CRS if PRS is present.

· Note: this CP information signaling is additional one to the existing CP signaling for PRS.

· Quasi-collocation between PRS and CRS is assumed.

· FFS signaling of CRS presence (e.g., due to MBSFN subframes)


In this contributions, the remaining issue is further studied and some analysis of RAN1 new agreements are provided.
2. Discussion
 OTDOA requirement in PCI sharing case
In the sharing PCI case, TPs in one cell have the identical PCI, but RAN1 agree to designate different muting patterns for individual TP and virtual cell ID per TP is supported as well. So according to these two new features, UE can associate the PRS time pattern information with the virtual cell ID, that is, UE can determine that the received PRS at a specific time is linked with a specific virtual cell ID. Network (e-SMLC) is also aware of the association relationship between the PRS muting pattern and virtual cell ID. After UE reported the RSTD measurement together with the virtual cell ID, network can easily distinguish on which TP UE perform the RSTD measurement. Based on this mechanism, it actually doesn’t matter whether UE can recognize the positioning node is an eNB or just a TP. Hence, we propose that basically the current UE measurement behavior shall not be changed even considering this PCI sharing case.
Proposal1: the current UE measurement behavior of RSTD measurement shall not be changed even considering this PCI sharing case.

For the terminology of ‘cell’ or ‘TP’, it shall take into account the new scenarios on top of the R9 scenarios, and in the current sharing PCI case, UE shall be able to detect multiple TPs and some eNBs. In order to make requirement general enough for current positioning nodes or future new nodes, we propose to take only one item here, e.g. positioning nodes or TP instead of cell. However it shall be clarify that the positioning nodes or TPs represent all the positioning TPs and eNBs.

Proposal2: adopt ‘positioning node’ or ‘TP’ as the general terminology for the RSTD measurement in TS36.133 and the interpretation of ‘positioning node’ or ‘TP’ shall be added as a note or in abbreviation section.

In the Rel-9 discussion of RSTD measurement, the “at least n=16 cells” is from both positioning performance evaluation and UE capability. UE capability shall not be changed for this case since no new behavior is introduced. On the other hand from positioning performance aspect 16 positioning nodes are enough to calibrate the positioning hyperbolic curve and minimize the calculation uncertainty. So we propose to keep the n=16 unchanged. With this n=16 and general terminology of positioning nodes the total measurement delay shall not be changed either.
Proposal3: the RSTD measurement delay shall not be changed for sharing PCI case and the number of positioning nodes shall still be ‘at least 16’.

Multiple path RSTD

The conclusion in RAN1 for this feature has a note that there will not be new measurement definition intended for 36.214. In that case RAN4 doesn’t need to define a new requirement for this feature. Moreover, RAN1 agreed that the reporting of the timing difference information between the reference peak and the additional peaks for each cell (reference or neighbor) is a “best effort” practice by the UE, that is, it is up to the UE implementation. Thus, no new requirement shall be introduced for multiple path RSTD.

Proposal4: no new requirement shall be introduced into TS36.133 for multiple path RSTD.
PRS+CRS
In current TS36.133 the RSTD measurement and accuracy requirement are mainly from the simulation evaluation based on PRS. However, in the very beginning, RAN4 had some understanding as in [R4-093056] and [R4-092345]: the reference signal (RS) can be common reference signal (CRS) or positioning reference signal (PRS). It is up to the UE implementation to use either of them. And RAN4 also have some papers on evaluating these mixed measurement, e.g. in [R4-093150] (It should be noted that the sync PRS+CRS scenario for the bad urban case is almost as good as the “ideal measurements” case in which a genie informs the UE about the earliest arriving path from each cell.). In some sense that we didn’t preclude the UE who can support RSTD measurement based on PRS, or CRS, or PRS+CRS, and we apply the requirement for all of these UEs.

Based on the discussion above, the current requirement shall also be compatible to PRS or CRS+PRS cases, and no new requirement is needed for PRS+CRS RSTD measurement.
Proposal5: no new requirement shall be introduced into TS36.133 for RSTD measurement based on PRS+CRS.
3. Conclusions

In this contributions, the remaining issue is further studied and some analysis of RAN1 new agreements are provided.

Proposal1: the current UE measurement behavior of RSTD measurement shall not be changed even considering this PCI sharing case.

Proposal2: adopt ‘positioning node’ or ‘TP’ as the general terminology for the RSTD measurement in TS36.133 and the interpretation of ‘positioning node’ or ‘TP’ shall be added as a note or in abbreviation section.

Proposal3: the RSTD measurement delay shall not be changed for sharing PCI case and the number of positioning nodes shall still be ‘at least 16’.

Proposal4: no new requirement shall be introduced into TS36.133 for multiple path RSTD.
Proposal5: no new requirement shall be introduced into TS36.133 for RSTD measurement based on PRS+CRS.
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