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Introduction
In #100b e-meeting, the following agreements were made [1].
	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.

R1-2003069	LS on criterion of pathloss measurement failure for power control of SRS for positioning	RAN1, CATT



In this contribution, we discuss the remaining issues related to the physical-layer procedures to support UE and gNB measurements for NR positioning.

Remaining issues of Physical-Layer Procedures 
The same RX beam for DL-AoD
In RAN1 #99 meeting, the following agreement was made [2].
	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).


From the first bullet, when a UE reports multiple RSRP measurements at a single reporting instance, the UE is able to report that those are measured by using the same reception beam. This UE behaviour was discussed as an important feature especially for the DL-AoD (Angle of Departure) technique, and it is captured in the signal measurement information of DL-AoD technique in below, which is captured from TS 37.355 [3]. 
	-- ASN1START

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

-- ASN1STOP



From the above, we can find that the UE reports nr-DL-PRS-RxBeamIndex-r16 for each RSRP measurement, which means a reception beam index, but we do not think that this feature is aligned with the above RAN1 agreement. Based on the current spec, at least we need to discuss the following issues. 
Firstly, it is unclear how the location server utilizes the information on RX beam index to find UE’s location. In our understanding, the location server cannot know the RX beam direction at the UE corresponding to the RX beam index, even if the RX beam index is reported by the UE. Secondly, there is another issue on how to interpret the same RX beam index which is reported in two different reporting instances. Although the UE reports the same RX beam index between the two different reporting instances, the same RX beam index is difficult to guarantee the same RX beam direction since the UE’s position is not fixed. 
For addressing these issues based on the current spec, it seems that additional signalling might be required. In the current phase, we think that it is desirable to modify the current specification to be consistent with the RAN1 agreement, so we have the following proposal on spec change.

Proposal 1:
· Send an LS to RAN2 to modify the current NR-DL-AoD-SignalMeasurementInformation-r16 in TS 37.355 to be consistent with the RAN1 agreement. 
· For example, the following modification could be considered.

	-- ASN1START

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),
nr-DL-PRS-SameRXbeam                                    ENUMERATED {true}  OPTIONAL,

	...
}

nrMaxTRPs		INTEGER ::= 256		-- Max TRPs

-- ASN1STOP




· Note: If a UE reports the field “nr-DL-PRS-SameRXbeam” as true for the DL PRS RSRP measurement nr-PRS-RSRP-ResultDiff-r16, it means that the UE used the same RX beam which had been used to measure nr-PRS-RSRP-Result-r16.


QCL configuration
SSB(s) from physical serving/neighbour cell(s) can be configured as a QCL source for both QCL type-C and type-D, while PRS resource is possible only for QCL type-D configuration but support of QCL type-C is necessary to support QCL type-D, so we have a TP for minor change.

Proposal 2:
· Adopt the following TP on Section 5.1.6.5 of TS 38.214.

	5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
dl-PRS-QCL-Info-r16 defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a DL PRS or SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
---- Unchanged parts omitted ----




Conclusion
In this contribution, we have discussed our views on the remaining issues for the physical layer procedure to support UE and gNB measurement for NR positioning, and our proposals are given in Section 2. 
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