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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#100bis-e, RAN1 further resolved the numerous CRs that have been proposed. In [1], the remaining issues on measurements procedures for Positioning have been summarized. In this contribution, we revisit and provide our views on one of the remaining proposals on the topic of UE receive beam index for AoD measurements. 

Discussions  
[bookmark: _Ref129681832]In Section 5 of [2], RAN1 initially discussed the terminology nr-DL-PRS-RxBeamIndex-r16 that was used in TS37.355 (LTE Positioning Protocol (LPP)) by RAN2. The related RAN2 CR was approved in [3]. RAN1 could not conclude during the RAN1#100-e meeting and subsequently the same issue was discussed again in RAN1#100b- [1]. The FL summary of this issue is provided below for information [2]:
At RAN1#99, the following agreement was made:
	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).



To enable a UE to indicate the RSRP measurements which have been made with the same RX beam, RAN2 introduced a nr-DL-PRS-RxBeamIndex as INTEGER (1..8) (for up to 8 measurements per TRP) [TS 37.355]. Each RSRP measurement made with the same RX beam can get the same value/label of nr-DL-PRS-RxBeamIndex in the measurement report. In this way, the location server is able to determine which of the UE RSRP measurements in the report have been made with the same UE RX beam:
	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,
	...
}



As can be seen in the RAN2 agreement, the parameter nr-DL-PRS-RxBeamIndex, has size of 8 i.e. limits the maximum receive beam to 8. However, the concept of DL PRS-RxBeamIndex has not been discussed and is not defined in any RAN1 or RAN2 specifications. Some questions and clarifications that needed would be:
· What does it correspond to i.e. physical beam or certain reference signal? 
· Is there a one-to-one mapping of the physical beam to the beam index? 
· Can the number of physical receive beams larger than the max number beam index of 8?
In [2], it was proposed that the nr-DL-PRS-RxBeamIndex be interpreted based on the following proposal (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.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.

During the email discussion in RAN1#100bis-e, the following comments have been received:
1. Nokia proposed the following texts:
“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 if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.”
· Reply Comment:
· We are ok with the addition of texts in red above but assuming that the original follow-up text is kept i.e.
“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. LG proposed the following texts:
· ---- Unchanged parts omitted ----
“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 report nr-DL-PRS-RxBeamIndex to associate with each of the DL PRS RSRP measurement in the report.the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.”
On the comment from Nokia, the nr-DL-PRS-RxBeamIndex is proposed to be used to indicate the case of different (more than 1) PRS RSRP measurements within the DL PRS Resource Set. One possible use case is when each PRS resource within a PRS resource set is associated with a single beam transmitted from a single TRP. So, in our view the proposed texts from Nokia is aligned with our understanding on the use of the nr-DL-PRS-RxBeamIndex. Hence, we are fine with the proposed addition from Nokia. 
On the comment and proposed text from LG, the existing texts relating to same “... spatial domain filter for reception.” is not preferred. The concern, in our view, is that the use of the same or different nr-DL-PRS-RxBeamIndex is ambiguous. In other words, when the same index is used, what does it mean and vice versa. The UE behavior on the use of this index is therefore not defined. 
In summary, we support any texts that would clarify the use of nr-DL-PRS-RxBeamIndex in the specification. The proposal from FL, with additional revision from Nokia is acceptable to us for approval or even further improvement. 
Proposal: RAN1 should adopt the Interim Proposal 1 as captured by the FL [2] for the definition of the nr-DL-PRS-RxBeamIndex:
· 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 if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.”
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.

Conclusions
In this contribution, we propose the following:
Proposal: RAN1 should adopt the Interim Proposal 1 as captured by the FL [2] for the definition of the nr-DL-PRS-RxBeamIndex:
· 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 if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 RSRP measurements associated with it within the DL PRS resource set.”
· The DL PRS-RSRP measurements for a TRP reported with the same nr-DL-PRS-RxBeamIndex have been received using the same Rx beam.
Note: In the current LPP spec, nr-DL-PRS-RxbeamIndex is only reported for DL-AoD measurement.
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