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Introduction
Most of the issues for Rel-16 NR Positioning Support WI were resolved in RAN1#98bis [1] and RAN1#99 [2]. In RAN1#100bis-e meeting, the following agreements were achieved on several remaining issues on NR positioning procedures [3]. 
	[bookmark: _Hlk39173251]Agreement:
Adopt the text proposals in Sections 6.1 and 6.2 of R1-2002989 for TS 38.214, clause 5.1.6.5

Agreement:
Adopt the text proposal in Section 6.3 of R1-2002989 for TS 38.213, clause 7.3.1

Agreement:
Inform RAN4 on the need to clarify the meaning of "the UE is not able to accurately measure" for SRS-Pos power control.

Agreement:
Final LS on criterion of pathloss measurement failure for power control of SRS for positioning agreed in R1-2003069


In this contribution, we discuss some remaining issues on UE Rx beam indication for DL-AoD positioning and text proposals for UE sounding procedure.
Discussion

UE Rx beam indication for DL-AoD positioning
In RAN1#99, the following agreement was achieved related to DL-PRS RSRP reporting:
	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).



In response to above RAN1 agreements, RAN2 defined a new parameter nr-DL-PRS-RxBeamIndex in the IE NR-DL-AoD-SignalMeasurementInformation in TS 37.355[4], in order to enable UE to indicate the reported RSRP measurements have been measured using the same Rx beam. RSRP measurements with the same nr-DL-PRS-RxBeamIndex in the DL-AoD report means that these DL PRS RSRP measurements are received with the same Rx beam. The value of nr-DL-PRS-RxBeamIndex can be INTEGER (1…8) as shown in below,

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-MeasList-r16			NR-DL-AoD-MeasList-r16,
	...
}
NR-DL-AoD-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs)) OF NR-DL-AoD-MeasElement-r16

NR-DL-AoD-MeasElement-r16 ::= SEQUENCE {
	trp-ID-r16							TRP-ID-r16			OPTIONAL,
	nr-DL-PRS-ResourceId-r16			NR-DL-PRS-ResourceId-r16	 OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16			NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	nr-PRS-RSRP-Result-r16				INTEGER (FFS)			OPTIONAL, -- Need RAN4 inputs on value range
	nr-DL-PRS-RxBeamIndex-r16			INTEGER (1..8),
	nr-TimingMeasQuality-r16				NR-TimingMeasQuality-r16,
	nr-DL-Aod-AdditionalMeasurements-r16		NR-DL-AoD-AdditionalMeasurements-r16,
	...
}

NR-DL-AoD-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..7)) OF NR-DL-AoD-AdditionalMeasurementElement-r16

NR-DL-AoD-MeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceId-r16			NR-DL-PRS-ResourceId-r16	 OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16			NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	nr-PRS-RSRP-ResultDiff-r16			INTEGER (FFS)			OPTIONAL, -- Need RAN4 inputs on value range
	nr-DL-PRS-RxBeamIndex-r16			INTEGER (1..8),
	...
}

nrMaxTRPs		INTEGER ::= 256		-- Max TRPs

However, for the new parameter nr-DL-PRS-RxBeamIndex in the IE NR-DL-AoD-SignalMeasurementInformation-r16, which introduced by RAN2, has not been discussed in RAN1 scope yet. It is necessary to clarity the meaning of this new parameter in RAN1 specifications, as this parameter is closely related to PRS reception procedure.
In the email discussion [100b-e-NR-Pos-04] in RAN1#100bis-e, RAN1 had discussed the issue and tried to change the specifications to clarify the meaning of this new parameter.  
There are three options for the change the specifications [5]:
Option 1: No TP is needed. 
	Clause 5.1.6.5 (PRS reception procedure) of TS 38.214: 
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
 […]



Option 2: Clarify that the "which measurement" is indicated with the nr-DL-PRS-RxBeamIndex field:
	[bookmark: _Hlk38685385]TP-1 for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214: 
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate whichthat the DL PRS RSRP measurements associated with the same nr-DL-PRS-RxBeamIndex have been performed using the same spatial domain filter for reception.
[…]



Option 3: Clarify that a "which measurement" indication is not needed; an indication that the same beam has been used is sufficient:
	TP-2 for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214: 
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that the DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
 […]


										
In our point of view, Option 2 is better as it can clarity the meaning of this new parameter in RAN1 specifications. Moreover, in addition to the above three Options, the third Text proposal (TP-3) was proposed to change the name of the new parameter from nr-DL-PRS-RxBeamIndex to [TheSameRxBeam] during the email discussion as follows, and the value of [TheSameRxBeam] is only TRUE or FALSE.
	TP-3 for Clause 5.1.6.5 (PRS reception procedure) of TS 38.214:
[…]
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate whichthat DL PRS RSRP measurements associated with the higher layer parameter [TheSameRxBeam] have been performed using the same spatial domain filter for reception.
[…]



We can understand that the argument of above TP is that RAN1 had agreed that UE may indicate whether the same Rx beam was used for RSRP measurements on multiple PRS resources in one PRS resource set, and not indicate the Rx beam index. The above TP looks like can accurately reflect the previous RAN1 agreements.
However, unfortunately the above TP with the updated parameter [TheSameRxBeam] cannot indicate two or more RSRP measurement groups with different Rx beam in the 8 RSRP measurements for DL-AoD. For example, if RSRP measurement 1~4 were measured using Rx beam 1 and RSRP measurement 5~8 using Rx beam 2. If we use the updated parameter [TheSameRxBeam], which is a binary reporting field, it will be FALSE if it is sent per PRS resource set. And even it is sent per PRS resource, it can only indicate RSRP measurement 1~4 were measured using the same Rx beam, but cannot indicate RSRP measurement 5~8 also used the same Rx beam. On the contrary, the original RAN2 parameter nr-DL-PRS-RxBeamIndex can indicate up to 8 RSRP measurement groups with different Rx beam. Whether it is the motivation of RAN2 to introduce the parameter nr-DL-PRS-RxBeamIndex? To answer the question, we suggest sending an LS to RAN2 to clarify the meaning of the original RAN1 agreements in above and ask their intention to introduce the nr-DL-PRS-RxBeamIndex, before we try to agree any TP.
[bookmark: _Ref39944988]Proposal 1: Send and LS to RAN2, requesting a clarification of the intention to introduce the new parameter of nr-DL-PRS-RxBeamIndex in the IE NR-DL-AoD-SignalMeasurementInformation-r16.


Text proposals for UE sounding procedure
In the description below related to Spatial Relation Information for SRS-Pos in TS 38.214 [7], the higher layer parameters spatialRelationInfo are used to represent the Spatial Relation Information for both SRS-MIMO and SRS-Pos as follows,
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583]6.2.1	UE sounding procedure
 […]
-	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo contains the ID of a reference 'DL-PRS-ResourceId', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
[…]


It is noticed that the names of Spatial Relation Information for SRS-Pos had been updated to spatialRelationInfoPos in the latest version of 38.331 [6], and there are different names of Spatial Relation Information for SRS-MIMO and SRS-Pos. Therefore, one text proposal is proposed for section 6.2.1 in TS 38.214 [7]  as follows.
[bookmark: _Ref39945023]Proposal 2: Adopt the following text proposal for UE sounding procedure in 38.214:
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'DL-PRS-ResourceId', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------



Conclusions
In this contribution, we discuss several remaining issues on NR Positioning Procedures. Based on the discussion, we propose: 
Proposal 1: Send and LS to RAN2, requesting a clarification of the intention to introduce the new parameter of nr-DL-PRS-RxBeamIndex in the IE NR-DL-AoD-SignalMeasurementInformation-r16.
Proposal 2: Adopt the following text proposal for UE sounding procedure in 38.214: 
	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1	UE sounding procedure
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
-	if the UE is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the latest reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16 contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. When the SRS is configured by the higher layer parameter srs-PosResource-r16 [SRS-for-positioning] and if the higher layer parameter spatialRelationInfoPos-r16 contains the ID of a reference 'DL-PRS-ResourceId', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference DL PRS.
----------------------------------------------------- Unchanged part omitted ----------------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------
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