3GPP TSG-RAN WG4 Meeting #104-e	R4-2213531
Electronic Meeting, 15 – 26 August, 2022
	
Title: 	Discussion on PRS measurement latency reduction
Source: 	Huawei, HiSilicon
Agenda item:	9.19.1.2
Document for:	Discussion
[bookmark: _GoBack]Introduction
RRM requirements for PRS measurement with reduced latency are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1] the following issues are to be further discussed:
· Number of samples if power difference condition is not satisfied
· Reduced Rx beam sweeping factor
· Requirements with POS MG
Besides above, we would like to discuss another issue
· Separate UE capability on M-sample for measurement with MG and outside MG
In this paper we will provide our views on above open issues for PRS measurement with reduced latency.
 Discussion
Number of samples if power difference condition is not satisfied
	Agreements:
· Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
· FFS: Number of samples if the condition on the power difference is not satisfied:
· Option 1 (QC):
· Nsample = 4
· Option 2 (Intel, HW, CATT, OPPO, vivo, E///):
· Nsample = 2


We support option 2, i.e. Nsample = 2 if the condition on the power difference is not satisfied.
Procedure wise, option 2 is aligned with the existing agreement. Technically, we agree that when the power difference condition is not met, the first sample cannot be used for measurement, but it can still provide information about the received power and help the measurement on the next sample. We think UE would be able to measure the next sample successfully also considering that M-sample measurement is based on Es/Iot condition of -6dB.
On the other hand, we understand that how UE makes the gain setting across measurement samples is an implementation issue, so we are open to option 1 if most companies see 4 samples as needed.
Proposal 1: Nsample = 2 if the condition on the power difference is not satisfied.
Reduced Rx beam sweeping factor
	Issue 1-1-2: Issue 1-1-2: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
Agreements:
· Discussion on hold until RAN4 receives response from RAN1 on the RAN4 sent LS to RAN1 in R4-2206980.


In [2] RAN1 provided the following feedback for the reduced Rx beam sweeping factor. One aspect that RAN4 did not consider is that the capability for reduced Rx beam sweeping factor is per band, so if UE does not support the capability for a band, measurement of PFL in that band will be based on 8 Rx beams.
	Agreement
Support the LMF to request the Rx beam sweeping factor.
Agreement
The request from LMF on the Rx beam sweeping factor is a single bit per positioning method, which can take two values.
· Value 1: Equal to the UE’s reported Rx beam sweeping factor in the corresponding capability for the band UE supports the feature, and equal to 8 for the FR2 bands that UE does not support the feature.
· Value 2: Equal to 8 (default assumption) for FR2 bands.
· The bit value should be set to the same across DL-TDOA, DL-AoD, and Multi-RTT for hybrid positioning.


On the other hand, RAN2 has defined the UE capability and LMF indication for reduced Rx beam sweeping factor in 37.355, so RAN4 can finalize the definition of NRXBeam,i as below.
Proposal 2: Update the definition of NRXBeam,i as
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.
Requirements with POS MG
	Agreements:
· For PRS measurement with POS MG:
· the PRS requirements apply provided that only one POS MG is activated, and the RRM requirements do not apply for RRM measurement that requires MG.
· FFS: For PRS measurement outside MG, the PRS requirements apply provided that no POS MG is activated during the measurement period.


The FFS part is related to whether UE is expected to measure PRS both outside MG and with MG.
· For a single PFL, our view is that it is either measured outside MG (when the applicability conditions for outside MG measurement are met) or with MG (when the applicability conditions are not met).
· For multiple PFLs, it could happen that applicability conditions for outside MG measurement are met for some PFLs but not for other PFLs, e.g. one PFL is within the active BWP of a serving cell, and another PFL is not within any active BWP. In our view it is meaningful to define measurement requirements for this scenario otherwise it may limit the flexibility of the NW configuration.
To define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG, we suggest to adopt the sum approach as in Rel-16 as UE is not required to process more than one PFLs at a time. For example, if the total measurement delay for PFLs measured with MG is Txxx_with_gap,total, and the total measurement delay for PFLs measured outside MG is Txxx_wo_gap,total, the total measurement delay for all PFLs would be Txxx_with_gap,total + Txxx_wo_gap,total.
Proposal 3: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
Separate UE capability on M-sample for measurement with MG and outside MG
For M-sample measurement, RAN1 has introduced a UE capability for CONNECTED, i.e. 27-3-1.
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The single capability is understood to be for both measurement with MG and outside MG. However, the UE implementation can be different for measurement with MG and outside MG. For example, for measurement outside MG UE may process in the frequency domain after FFT; UE may require processing time to be within PPW by indicating {N2,T2} capability. With such differences in implementation, it could happen that UE may support M-sample measurement for measurement with MG but not outside MG, or vice versa.
On the other hand, RAN4 has introduced a separate capability for M-sample measurement in INACTIVE, i.e. 14-2. We understand it is for similar reason, i.e. UE may have different implementations for measurement in CONNECTED and INACTIVE.
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Therefore, to allow UE to flexibly report the support of M-sample measurement based on its implementation, we suggest to introduce separate UE capabilities on M-sample for measurement with MG and outside MG. An example of update to the feature list is shown in the Annex, and we are open to other approaches.
Proposal 4: RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.
Conclusions
In this paper we provided our views on PRS measurement with reduced latency.
Proposal 1: Nsample = 2 if the condition on the power difference is not satisfied.
Proposal 2: Update the definition of NRXBeam,i as
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.
Proposal 3: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
Proposal 4: RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.
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Annex: Suggested update to UE feature list
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	27. NR_pos_enh
	27-3-1
	M-sample measurements with MG in RRC_CONNECTED
	The capability to support reporting a measurement with MG based on measuring M=1 or 2 samples (instances) of a DL PRS resource set
	13-1
	No
	
	If the UE does not provide the capability, the UE is assumed to support M=4 only for measurement with MG
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling

	27. NR_pos_enh
	27-3-1a
	M-sample measurements outside MG in RRC_CONNECTED
	The capability to support reporting a measurement outside MG based on measuring M=1 or 2 samples (instances) of a DL PRS resource set
	13-1, 27-3-2
	No
	
	If the UE does not provide the capability, the UE is assumed to support M=4 only for measurement outside MG
	per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported

Note: this feature is supported for both UE-assisted and UE based positioning
	Optional with capability signaling
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