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[bookmark: _Ref129681832]In this contribution, we present our view on the remaining issue of physical layer procedure to support NR positioning measurements.

UE procedure for receiving DL PRS
QCL-TypeD
QCL-TypeD is used to indicate to the UE that the Rx beam to receive PRS is the same as that to receive the QCL-TypeD source reference signal. Normally the QCL-TypeD reference signal should be a signal that is already detected and trained by the UE, so that UE is not required to train the Rx beam for the source signal simultaneously with the Rx beam for the target PRS.
Observation 1: The QCL-D source RS only works when it is already detected by the UE prior to PRS reception.
By providing any QCL indication (Type C or Type D), the intention is not mandating UE to perform measurement on the QCL SOURCE reference signal; instead UE should reuse the existing measurement, e.g. SSB in RRM, to quickly find the Rx timing and/or Rx beam of the PRS.
Proposal 1: UE is not required to perform additional measurement on the QCL source reference signal for the sole purpose of positioning.
Proposal 2: Introduce a new capability whether UE can use RRM measurement to facilitate PRS reception.
There is specification impact whether the QCL source reference signal is detected or not, for example on the latency. If the QCL source reference signal is detected by the UE, even if the repetition number of PRS is only one, UE may use a single PRS period to obtain the measurements without training the Rx beam over PRS periods.
Observation 2: Whether the QCL-D source RS has already been detected has impact on latency.
In LPP [1], the field responseTime under qos of CommonIEsRequestLocationInformation indicates the response time between RequestLocationInformation and ProvideLocationInformation. Under responseTime, both time and responseTimeEarlyFix can be indicated. The introduction of responseTimeEarlyFix in Rel-12 [2] was intended to provide a fast report sooner than the normal latency requirement of up to 30 seconds. It is natural for the UE only to report the measurement associated with PRS that is TypeD QCLed with the detected SSBs in the early fix report, so that the measurement for other PRS takes longer time and is to be included in the normal report. Note that similar behavior has been captured for RRM CSI-RS [3].
	CSI-RS-Resource-Mobility field descriptions

	associatedSSB
If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE cannot detect the SS/PBCH block indicated by this associatedSSB and cellId. If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell indicated by refServCellIndex. In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellId in the CSI-RS-CellMobility are not detected.
CSI-RS resources with and without associatedSSB may be configured in accordance with the rules in TS 38.214 [19], clause 5.1.6.1.3.



Proposal 3: UE not required to report the measurement based on PRS resources that are TypeD QCLed with the SSBs from the non-serving cells that are not detected in the early fix report.
Proposal 4: Adopt the following TP for TS 38.214 Clause 5.1.6.5
======================= Unchanged part 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 indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell, UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell, whether UE can reuse the measurement on the corresponding SS/PBCH block during RRM depends on the UE capability [FFS].
If the UE is configured with DL-PRS-QCL-Info and the QCL relation includes ‘QCL-TypeD’ between an SS/PBCH block from a non-serving cell and a DL PRS resource, the UE is not required to report the measurement based on the DL PRS if the SS/PBCH block is not detected in RRM, in the ProvideLocationInformation message containing early location measurements or an early location estimate.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
======================= Unchanged part omitted =======================

Rx beam indication for DL-AoD
In RAN1#99, we made the following agreement on RSRP report for DL-AoD positioning [4].
	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).


Regarding the high-lighted text, RAN2 understanding is that an explicit Rx beam ID needs to be reported along with RSRP measurement, so that for each RSRPs which Rx beam has been used is clear from the report. The following is captured in the RAN2 running CR.
	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),
	...
}


From RAN1 perspective, the current nr-DL-PRS-RxBeamIndex should be interpreted as not statically pointing to one of the 8 Rx beams at the UE. It mean that the same nr-DL-PRS-RxBeamIndex does not mean the same physical Rx beam in different reports, and it does not limit the Rx beam number at UE to only 8. Instead, it should be interpreted as the RSRP group ID if the RSRP measurements based on the same Rx beam are grouped.
Therefore, we have the following proposal.
Proposal 5: It is RAN1 understanding, nr-DL-PRS-RxBeamIndex should be interpreted as the group ID of the RSRP measurements, where the RSRP measurements in a group are received with the same Rx beam.

Conclusion
In this contribution, we discussed the physical layer procedure for UE and gNB in NR positioning. We have the following observations and proposals.
Observation 1: The QCL-D source RS only works when it is already detected by the UE prior to PRS reception.
Observation 2: Whether the QCL-D source RS has already been detected has impact on latency.
Proposal 1: UE is not required to perform additional measurement on the QCL source reference signal for the sole purpose of positioning.
Proposal 2: Introduce a new capability whether UE can use RRM measurement to facilitate PRS reception.
Proposal 3: UE not required to report the measurement based on PRS resources that are TypeD QCLed with the SSBs from the non-serving cells that are not detected in the early fix report.
Proposal 4: Adopt the following TP for TS 38.214 Clause 5.1.6.5
[bookmark: _GoBack]Proposal 5: It is RAN1 understanding, nr-DL-PRS-RxBeamIndex should be interpreted as the group ID of the RSRP measurements, where the RSRP measurements in a group are received with the same Rx beam.
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