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1 Introduction
This contribution is a part of the Rel.16 maintenance work on NR Positioning, where we provide our views on selected remaining open issues that were identified but not concluded during the RAN1 WG discussion last time and captured in [1]-[2].

2 Remaining Open Issues
2.1 Beam Index for DL-AoD
At the previous meeting, the following interim proposal was not agreed. 
	Interim Proposal 1:
· When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report.
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.


The opponents of the proposal have argued that there was some mis-interpretation by RAN2 WG of the RAN1 agreement provided below when nr-DL-PRS-RxBeamIndex was introduced in RAN2:
	Agreement:
· When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.
· Note: As previously agreed, to support Option 3 of multi-beam operation, the NW may configure DL-PRS Resources as source RS for QCL Type D for a target DL-PRS Resource. That is, Option 3 can be achieved by Option 1 with a DL-PRS as source RS for QCL Type D (Options 3/1 from previous related agreement in RAN1#97).


We agree with opponents that introduction of nr-DL-PRS-RxBeamIndex parameter was not an original intention of the RAN1 WG during discussion and thus somewhat sympathize this view. At the same time, our understanding that developed by RAN2 signaling can serve the purpose that RAN1 agreed to and thus can be considered as a superset solution. Having said that it seems the easiest way to close this topic is to simply endorse the interim proposal which is our recommendation.

 
Endorse Interim Proposal #1 cited in this document above and cited below:
When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report.
The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.

2.2 Spatial Relation Fallback Procedure
At the last meeting it was proposed to define fallback procedure for the case when SRS for positioning is configured to UE with spatial relation to the DL PRS or SSB from serving or neighbor cell. This discussion is motivated by definition of the fallback procedure for OLPC supported for SRS for positioning based on pathloss measurements. The following was specified for pathloss reference signal reselection: 
	If the UE determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos-r16, the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB.


In our view, reuse of the procedure similar to pathloss is not suitable, since if it is reused UE will always use a beam pointing towards the serving cell, which is not really desirable. As an alternative UE may apply quasi-omni beam or do beam sweeping. UE may also try to change DL PRS resource / SSB index from neighbor cell with the maximum power, however it will be against provided configuration. In addition, RAN1 will need to discuss criteria how to determine the need to change RS for spatial relation and many other aspects. It is also unclear how to determine loss of UL spatial relation. Therefore, in our view it is much easier to leave all these aspects up to UE implementation in Rel.16 since obviously the lack of specified fallback procedures for spatial relation does not break the system operation.

 
Postpone discussion on the need for definition of spatial relation fallback/switch procedure to future release(s) as it does not seem to be a critical issue for Rel.16 
Conclude that spatial relation handling aspects are left up to UE implementation in Rel.16

2.3 On Reference RS for DL Pathloss
At the previous RAN1 WG meeting, the following text proposal was agreed for the TS 38.213. The phrase "across all serving cells" is put into [] brackets and is expected to be revisited based on the progress in UE capability discussion.  
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets configured by SRS-PosResourceSet-r16 [across all serving cells] in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.


The following text is captured in the latest version of UE feature list for NR Positioning.
	13-9e
	[PathLoss estimate maintenance]
	1. [Max number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {1,4,8,16}]
2. [Max number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {1,4,8,16}]


Two components of FG are being discussed: one defines number of additional pathlosses across all cells and second one per serving cell. Both components may be eventually agreed. Our understanding there is no chance that only component #2 will be agreed since it contradicts current RAN1 agreement and thus irrespective of the outcome on UE capability discussion, the text proposal should keep the version [across all cells].

 
Keep phrase “across all cells” in the previously agreed TP, i.e. endorse the following version of TP:
“The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets configured by SRS-PosResourceSet-r16 across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.”

2.4 DL PRS QCL Types
[bookmark: _GoBack]It was agreed that DL PRS can be indicated as target RS of QCL Type D for another DL PRS resource. Our understanding that QCL Type D is accompanied with another QCL type. In general, for signals like DL PRS the QCL Type A can be supported. If it is not acceptable to the group, then at least QCL Type C should be defined similar to SSB, that currently supports both QCL Type C and QCL Type D indication.

 
Add additional QCL Type (A or C) for DL PRS when another DL PRS is a target RS
New QCL type is applicable to both frequency ranges FR1 and FR2


3 Conclusion
In this contribution, we have provided our views on remaining open issues of physical layer procedures for NR Positioning. In summary, we have following proposals:

Proposal 1: 
Endorse Interim Proposal #1 cited in this document above and cited below:
When the UE reports DL PRS-RSRP measurement on DL PRS resources from one DL PRS resource set, the UE may report the nr-DL-PRS-RxBeamIndex to associate with each of the RSRP measurement in the report
The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam

Proposal 2: 
Postpone discussion on the need for definition of spatial relation fallback/switch procedure to future release(s) as it does not seem to be a critical issue for Rel.16 
Conclude that spatial relation handling aspects are left up to UE implementation in Rel.16

Proposal 3: 
Keep phrase “across all cells” in the previously agreed TP, i.e. endorse the following version of TP:
“The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets configured by SRS-PosResourceSet-r16 across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.”

Proposal 4: 
Add additional QCL Type (A or C) for DL PRS when another DL PRS is a target RS
New QCL type is applicable to both frequency ranges FR1 and FR2


4 References
[1] [bookmark: _Ref40471099][bookmark: _Ref4855776][bookmark: _Ref37346324]R1-2002989, “Summary of Email Discussion [100b-e-NR-Pos-04]”, Moderator (Qualcomm)
[2] [bookmark: _Ref40471104]R1-2002713, “Summary of 7.2.8.4: Physical-layer procedures to support UE/gNB measurements”, Moderator (Qualcomm)


20/36
