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Introduction
The document contains discussion related to the RRM core requirements for Rel-17 Work Item positioning enhancements.
The topics
· General and RRM requirements impacts,
· Latency reduction of positioning measurement and
· [bookmark: _Hlk79383717]Impact on existing UE positioning and RRM requirements
are handled in this thread, acknowledging contributions from agenda items 9.21.1, 9.21.2.1, 9.21.2.3 and 9.21.2.5.
Topic #1: General and RRM requirements impacts
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112550
	vivo
	Further discussion on general RRM requirements impacts for positioning enhancement
Proposal 1: FFS impact to RRM requirements due to on-demand PRS.
Proposal 2: Measurement requirements and accuracy requirements for PRS-RSRP of the first path are specified, if necessary.
Proposal 3: No RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation.



Open issues summary and companies views’ collection for 1st round 
Sub-topic 1-1 On demand PRS
Issue 1-1-1: Impact to RRM requirements due to on-demand PRS
· Proposals
· Option 1: FFS (vivo)
· Option 2: none
· Recommended WF
· Needs discussion

Sub topic 1-1: Issue 1-1-1 Impact to RRM requirements due to on-demand PRS
	Company
	Comments

	Huawei
	Option 1 is fine, and we can wait for further conclusions from RAN2/1 to check if there is any RAN4 impacts.

	Qualcomm
	At this point RAN4 has not identified any impact to RRM requirements due to on-demand PRS. 

	Intel
	Can be FFS up to RAN1/2 agreements

	vivo
	We can wait for further RAN1/2 progress. There could be RRM requirements impact.

	Ericsson
	Wait for further RAN1/2 progress.

	CATT
	Wait for RAN1/2 progress and no impact on RAN4 on this stage. 

	OPPO
	Can be FFS up to RAN1/2 agreements



Sub-topic 1-2 First path PRS-RSRP requirements
Issue 1-2-1: Requirements for first path PRS-RSRP are specified if necessary
· Proposals
· Option 1: Yes, necessity is FFS (vivo)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 1-2: Issue 1-2-1: Requirements for first path PRS-RSRP are specified if necessary
	Company
	Comments

	Huawei
	We can support option 1. RAN4 could study the first path PRS-RSRP and discuss if current PRS-RSRP requirements can be reused or not.

	Qualcomm
	Once the new measurement is defined by RAN1, we expect new accuracy requirements will need to be developed by RAN4.

	Intel
	Can be FFS up to RAN1/2 agreements

	vivo
	After RAN1 finalize the definition of first path PRS-RSRP, RAN4 needs to specify corresponding requirements and may be feasibility is also need to be studied.

	Ericsson
	Wait for RAN1 progress.

	CATT
	Wait for RAN1 outcome. 

	OPPO
	Can be FFS up to RAN1/2 agreements



Sub-topic 1-3 Enhancement of information reporting for multipath/NLOS mitigation
Issue 1-3-1: RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation
· Proposals
· Option 1: FFS
· Option 2: None (vivo)
· Recommended WF
· Needs discussion

Sub topic 1-3: Issue 1-3-1: RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation
	Company
	Comments

	Huawei
	Support option 2. We do not see clear necessity to define requirements for either UE or gNB.

	Qualcomm
	Support option 2

	Intel
	Option 2. 

	Vivo
	Support option 2

	Ericsson
	Option 2.

	CATT
	Option 2. 

	OPPO
	Option 2



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1 Impact to RRM requirements due to on-demand PRS
Tentative agreements: Wait for agreements in other WGs
FFS: RRM requirements impact due to on-demand PRS
Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic #1-2
	Issue 1-2-1: Requirements for first path PRS-RSRP are specified if necessary 
Tentative agreements: Wait for RAN1 outcome
FFS: Requirements for first path PRS-RSRP and their feasibility
Candidate options:
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic #1-3
	Issue 1-3-1: RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation
Tentative agreements: No requirements impact due to enhancement of information reporting for multipath/NLOS mitigation
Candidate options:
Recommendations for 2nd round: none



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: Latency reduction of positioning measurement
This section discusses the possible efforts for latency reduction of positioning in Rel-17. Included in this section is the discussion of incoming LS on PRS processing samples (R1-2106185), therefore, contributions handling the discussion of incoming LS where moved to this section (R4-2112549, R4-2111999)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112549
	vivo
	Reply LS on PRS processing samples
Observation 1: For AWGN channel, UE Rx-Tx time difference measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 15kHz and 24RBs.
Observation 2: For Fading channel, when the number of samples is 1 and the side condition is -13dB, small sampling rate will result in a significant reduction in UE Rx-Tx time difference measurement accuracy.
Observation 3: For Fading channel, when the number of samples is 1 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 88.5Tc except the case of 24 RBs.
Observation 4: For Fading channel, when the number of samples is 2 and the side condition is -13dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 30.3Tc except the case of 24 RBs.
Observation 5: For Fading channel, when the number of samples is 2 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 24.7Tc except the case of 24 RBs.
Observation 6: For AWGN channel, PRS RSTD measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 15kHz and 24RBs.
Observation 7: For Fading channel, compared with 4 samples, 1 sample has a significant reduction in PRS RSTD measurement accuracy under most cases.
Observation 8: For 2 samples, the overall performance is worse than 4 samples in PRS RSTD measurement accuracy.
Observation 9: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in almost all cases.
Observation 10: For Fading channel, there is no big difference between 1 sample or 2 samples and 4 samples under the side condition of -6dB in PRS-RSRP measurement accuracy.  
Observation 11: For Fading channel, the worse PRS-RSRP measurement accuracy of 1 sample、2 samples and 4 samples is 6.0dB、5.2dB and 3.8dB respectively under the side condition of -13dB in PRS-RSRP measurement accuracy. 
[bookmark: _Hlk79745115]Proposal 1: Consider 2 samples when PRS RBs is no less than 48 under between the side condition of -6dB and -13dB in order to reduce latency for UE Rx-Tx time difference measurement.
Proposal 2: Consider 2 samples when PRS RBs is no less than 48 under the side condition of [-6dB, -13dB] for PRS RSTD measurement.
Proposal 3: Consider 1 sample or 2 samples under the side condition of -6dB for PRS-RSRP measurement.
Proposal 4: Consider 2 samples when PRS RB is no less than 48 under the side condition of -13dB for PRS-RSRP measurement.
Proposal 5: RNA4 need to study if addition sample need to be considered for AGC margin when the number of samples only is 1 or 2.

	R4-2111999
	CATT
	Discussion on PRS processing samples
Observation 1: In R16 positioning measurement, the requirements are defined based on 4 samples mainly considering the propagation applicability and AGC settling.  
Proposal 1: It is possible to perform PRS measurement within M (1<=M<4) instances of the DL PRS resource set in R17. And if UE capability is used, it should be a separate capability from the processing capability {N, T}. 
Proposal 2: If the capability of performing measurement within M (1<=M<4) samples is introduced, the measurement requirements can also be specified based on this capability by modifying the factor of the samples number in the formula of R16 requirements. 

	R4-2112508
	CMCC
	Discussion on latency reduction of positioning measurement
Observation 1: For the scenario that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
Observation 2: for the scenario that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.
Proposal 1: it is feasible to reduce the number of samples for PRS related measurement.
Proposal 2: when discussing the reduction of measurement delay, the positioning accuracy need to be guaranteed.

	R4-2114052
	Ericsson
	Reply LS on PRS processing samples
1. In InF and IOO scenarios, there is no improvement in positioning accuracy from using more than one symbol. In order not to waste resources, the number of symbols for DL PRS Resource should be configurable to 1 in addition to the already agreed values.
1. Allow configuration of DL-PRS with any combination of comb-factor and symbol length, including symbol length 1.
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for InF and IOO channel models
1. RAN4 to analyze impact of allowing DL-PRS configuration of 1 symbol for channel models other than InF and IOO with regards to delay spread, detection threshold and side conditions


	R4-2114311
	Huawei, HiSilicon
	Discussion on latency reduction for positioning
Proposal 1: RAN4 should focus on the RRM impacts due to RAN1 introduced enhancements for latency reduction. 
Proposal 2: For latency reduction, the number of samples in measurement period is reduced to 2 as minimum based on -6dB Es/Iot condition. 
Proposal 3: RAN4 to define one set of enhanced requirements corresponding to the minimum number of samples seen as feasible by RAN4. The applicability of the existing and enhanced requirements are FFS based on RAN1 inputs.
Proposal 4: RAN4 waits for further inputs from RAN1 before working on requirements for enhanced {N,T} capability indication. 
Proposal 5: RAN4 to discuss possible impacts on the measurement requirements due to enhancements on MG procedure after RAN1 has agreed on the detailed solutions. 
Proposal 6: RAN4 to discuss joint working of MG enhancement for latency reduction and enhancements in NR_MG_enh WI after solution for each enhancement is stable.
Proposal 7: RAN4 waits for RAN1 conclusions before discussing requirements for MG-less PRS measurement.

	R4-2112001
	CATT
	Discussion on latency reduction of positioning measurement
Observation 1: From the impact factors on measurement requirements, we can see following possible enhancement on latency reduction: 
· To reduce the sample number for PRS measurement
· To increase the ratio of PRS measurement in gap sharing
· To configure dedicated gap for PRS measurement
· To introduce the PRS measurement without gap
· To improve the UE processing capability
Proposal 1: It is possible to perform PRS measurement within M (1<=M<4) instances of the DL PRS resource set in R17. And if UE capability is used, it should be a separate capability from the processing capability {N, T}. 
Proposal 2: Wait for RAN1/2 conclusions on measurement gap enhancements and gapless measurement. 
Proposal 3: Do not introduce new gap patterns in current stage. 
Proposal 4: The latency enhancements in relation to UE capability {N, T} is within RAN1/2 scope. RAN4 wait for the outcome of RAN1/2 discussion.

	R4-2112552
	vivo
	Discussion on latency reduction of positioning measurement
Proposal 1: Consider 2 samples under the side condition of -6dB for positioning measurement.
Proposal 2: Consider 2 samples when the number of PRS RB is no less than 48 under the side condition of -13dB for positioning measurement.
Proposal 3: A new set of {N, T} to allow a shorter processing Time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced. 
Proposal 4: The gap less measurement for PRS measurement should wait for the final conclusion from RAN1.
Proposal 5: Multiple concurrent measurement gap patterns should be supported for PRS measurement.
Proposal 6: Per-configured measurement gap should be allowed for PRS measurement.


	R4-2112599
	Nokia, Nokia Shanghai Bell
	Discussion on latency reduction of positioning measurement
Observation 1: 	For the latency reduction purpose it is possible to make the number of samples ‘N_sample’ configurable by LMF, so let LMF select the expected location estimation accuracy and latency together.
Observation 2 : Rel-16 assumes that UE processing capability and PRS resource configuration are set without dependency. They are configured and reported independently in network and UE sides.
Observation 3 : Timeline misalignment between PRS resource configuration and UE processing capability causes latency.
Observation 4: 	MG request and configuration as well as alignment to PRS resources will impact on latency. 
Observation 5: 	RAN2 is developing concepts and core requirements for positioning support in RRC Inactive. Latency reduction may also be beneficial for this feature.
Observation 6: 	The on-demand PRS support can improves the positioning measurement latency, but RAN1/RAN2 discussions are not completed yet.
Proposal 1 : [LS reply] Consider a separate signalling to indicate the expected number of measurement samples ‘N_sample’ from LMF to a UE.
   - Apply the measurement period requirement with N_sample signalled from LMF.
   - Expected location estimation accuracy is determined by LMF corresponding to the required N_sample.
Proposal 2 : [UE processing capability] Study UE capability reporting structure for low latency positioning measurement as follow : 
      - Study UE capability reporting a set of {N,T} combination for low latency measurement support.
      - Study mechanism to make timeline optimization between UE processing time and network PRS resource configuration
      - Study mechanism to prevent waste of configured PRS resources on which a UE may miss measurement chances.

Proposal 3: 	[MG] RAN4 to agree the use of MG enhancements features pre-configured MG and concurrent MG for positioning measurement in the framework of reducing latency for positioning.
Proposal 4: 	RAN4 should study new MG patterns in the context of latency reduction for positioning.
Proposal 5: 	RAN4 to discuss whether there is RAN4 responsibility for specifying measurement requirements for positioning in RRC Inactive. 
Proposal 6: 	RAN4 to discuss whether there is RAN4 responsibility for specifying measurement requirements for on-demand PRS. 

	R4-2113158
	Intel Corporation
	Discussion on latency reduction for NR positioning enhancement
Observation 1a: Under NLOS fading channels (e.g. TDL-A, TDL-C), RSTD measurement accuracy will be degraded significantly when number of measurement samples less than 4 (e.g. 1 sample). For an instance, there is an error floor at >5% CDF with 1 sample. 

Observation 1b: Under LOS channel (e.g. TDL-D), the performance degradation of RSTD measurement accuracy due to single measurement sample can be identified.

Observation 1c: Under AWGN channels, the performance of RSTD measurement accuracy with single measurement sample is little degraded and can meet the current requirements in Rel16[2,TS38.133 v16.8.0]

Observation 2a:  RSTD measurement accuracy with single measurement sample under AWGN channel can be similar when SINR condition being increased. 
Observation 2b:  RSTD measurement accuracy with single measurement sample can be improved under LOS channel model (e.g. TDL-D) with the higher SINR side conditions. 
Observation 2c:  RSTD measurement accuracy with single measurement sample can’t be improved enough to guarantee meet Rel16 requirements under NLOS channel model even with the higher SINR side conditions. 

Proposal 1a: Under NLOS channels, it is challenging to meet the existing RSTD accuracy requirements [2] with less PRS samples (e.g. 1sample) to reduce PRS measurement latency even with the higher SINR side conditions.
Proposal 1b: Under LOS/AWGN fading channels it is possible to meet the existing RSTD accuracy requirements [2]  with measure less PRS samples (e.g. 1sample) to reduce PRS measurement latency.
Proposal 2: RAN4 to specify new measurement gap patterns dedicated to positioning with shorter MGRP.
Observation 3: The necessary requirements for the measurement wo MG shall be defined in RAN4.
Proposal 3: RAN4 needs to continue the necessary requirements and possible impacts on the existing requirements in TS38.133 (e.g. the scheduling restriction due to gapless PRS measurement and processing time).

	R4-2113876
	ZTE Corporation
	On latency reduction of positioning measurement
Proposal 1: Gapless measurements can be supported and RAN4 can start to work on the RRM requirements once RAN1/2 confirms this. 
Observation 1: When defining new MG patterns in Release 16 positioning WI several meetings ago, companies have already considered the delay and the impact to data transmission / throughput.
Proposal 2: RAN4 can consider more advanced UE capabilities to reduce UE processing time which might involve new UE capability signalling.
Observation 2: RAN2 already supports the gap sharing among intra-frquency measurement and inter-frequency measurement indicated by RRC signaling MeasGapSharingConfig in TS 38.331.
Proposal 3: RAN4 to consider updating the sharing principle of RRM measurements and positioning measurements (possibly with a similar signalling as MeasGapSharingConfig) as a possible enhancement.
Proposal 4: Regarding {N, T}, wait for a clear RAN1 conclusion and then proceed with RAN4 work.

	R4-2114199
	Qualcomm Incorporated
	On latency reduction of NR positioning measurements
Proposal 1: RAN4 agrees that for latency reduction it would be beneficial to specify requirements for PRS-based measurements with M (1<=M<4) number of samples and believes measurements with reduced number of samples should be feasible under appropriate conditions.  RAN4 will identify the impact on requirements, including side condition, and report its findings to RAN1 at a later time.
Observation 1: The duration of the Rel-16 PRS measurement period requirement scales approximately linearly with the effective normalized PRS load , defined as follows

where all the parameters above are defined in TS 38.133 v16.8.0, clause 9.9.2.5.  corresponds to the processing limited regime and   to the load/demand limited regime.
Observation 2: The lower bound of the Rel-16 PRS measurement period requirement is dominated by , which is always significantly larger than MGL since  is a multiple of MGRP.
Proposal 2: The PRS measurement period requirement should be revised in Rel-17 in order to achieve measurement period durations comparable to MGL for low-latency NR positioning measurements.
Proposal 3: Measurement period optimizations related to  should be considered for positioning frequency layers in which all PRS resources are contained within a single measurement gap instance per .
Proposal 4: Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting  for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
Proposal 5: For Ues that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that .
Proposal 6: For NR positioning measurements in FR2, measurement latency optimizations by reducing  should also be discussed by RAN4.
Proposal 7: For Rel-17 NR positioning enhancements, RAN4 should use the Rel-16 simulation assumptions as the baseline (starting point) for evaluating the impact to existing requirements and/or developing new requirements.
Proposal 8: RAN4 should consolidate all the simulation assumptions that were finally agreed in Rel-16 into one document for easy reference by all companies. Some of the assumptions that should be added/clarified include:
a. Definition of ideal time of arrival (TOA) of DL-PRS, applicable for AWGN and multi-path fading channels, and the corresponding reference point at the UE receiver.
b. Distribution of ideal TOA observed by the UE in the simulations.
c. Maximum sampling rate assumption for DL-PRS at the UE receiver for each scenario.

Proposal 9: RAN4 should discuss which previously agreed simulation parameters and configurations, if any, are not relevant within the scope of the Rel-17 WID and can be removed, with the intent of managing the simulation effort.
Proposal 10: RAN4 should choose a reduced set of scenarios as the focus for initial simulations, with the understanding that additional scenarios may be added as work progresses.
Observation 3: The UE Rx-Tx time difference measurement accuracy in AWGN at the higher side condition  is not expected to degrade significantly if the number of samples is reduced, with the exception of PRS configurations with ≤ 32 PRB.
Observation 4: The UE Rx-Tx time difference measurement accuracy in fading conditions at the higher side condition  is not expected to degrade significantly if the number of samples is reduced, with the exception of PRS configurations with ≤ 24 PRB.
Proposal 11: To evaluate the impact of reduced number of samples on the side condition, RAN4 should focus first on the lower side condition  or the higher side condition with low PRS bandwidth (≤ 32 PRB).



Open issues summary and companies views’ collection for 1st round 
Sub-topic 2-1 Processing sample reduction
Issue 2-1-1: Reduction of DL PRS processing samples is possible under certain conditions
· Proposals
· Option 1: Yes (vivo, CATT, CMCC, E///, Huawei, Intel, QC)
· Option 2: No
· Recommended WF
· TBA

Sub topic 2-1:  Issue 2-1-1: Reduction of DL PRS processing samples is possible under certain conditions
	Company
	Comments

	Huawei
	Option 1.

	Qualcomm
	Option 1

	Intel
	Option 1. These conditions can be FFS.

	Vivo
	Option 1

	CMCC
	Option 1.

	Ericsson
	Option 1

	Nokia
	Option 1

	CATT
	Option 1. 

	OPPO
	Option 1. These conditions can be FFS.



Issue 2-1-2: Allow configuration of DL-PRS with any combination of comb-factor and symbol length
· Proposals
· Option 1: Yes, and impact on accuracy requirements is FFS (E///)
· Option 2: No
· Recommended WF
· TBA

Sub topic 2-1:  Issue 2-1-2: Allow configuration of DL-PRS with any combination of comb-factor and symbol length
	Company
	Comments

	Huawei
	We are not sure if this issue needs to be further discussed. 
In Rel-16 the accuracy requirements are defined agnostic to comb size and symbol length, which means they are applicable for all combinations of comb size and symbol length, as long as the minimum number of repetitions is fulfilled. The minimum number of repetitions is 1 except for some small PRS BWs, so we believe the existing requirements are sufficient in the context of this issue, and no further enhancement in needed in Rel-17.

	Qualcomm
	It’s not clear how this proposal relates to the topic of processing sample reduction.

	Intel
	No need to discuss this. 

	Vivo
	In our understanding, DL-PRS configuration with any combination of comb-factor and symbol length are allowed based on R16 positioning requirements. Performance is only guaranteed if minimum number of repetitions as in accuracy requirements are met.
In Rel-17 same principle should applied.

	Nokia
	Needs clarification more on the proposal. Is it to enhance low latency by allowing configuration of DL-PRS with any combination of comb-factor and symbol length?

	CATT
	No need to discuss. 

	
	



[bookmark: _Hlk79944062]Issue 2-1-3: Possible reduced number of samples is dependent on side conditions and applicable channel model
· Proposals
· Option 1: Yes (E///, Intel)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-3: Possible reduced number of samples is dependent on side conditions and applicable channel model
	Company
	Comments

	Huawei
	Partially support option 1. 
We think the reduction in number of samples should be preferably achieved with same or similar accuracy as defined in Rel-16, so it should be based on better side conditions or more ‘friendly’ channel models. 
Although we observe the measurement performance is less sensitive to sample number in AWGN channel, our preference is to define a unified framework that is agnostic to channel models since we already have channel model dependent accuracy requirements. So we suggest to consider reduction of sample number based on better Es/Iot condition for all channel models.

	Qualcomm
	The LS RAN1 asked RAN4 to “check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.” RAN4 should discuss a plan to evaluate impact on requirements/side condition. 

	Intel
	For the number of measurement samples, it is quite clear and easy to be evaluated. For SINR side condition even it is possible impact the potential accuracy, it is be more carful since SINR side condition need more RAN1 study beside the performance (e.g. the coverage)

	vivo
	Both side condition and channel model have impact on the accuracy for reduced sample number.  So, the feasibility of reducing number of samples is dependent on side conditions and applicable channel. Rel-16 channel model and side conditions can be considered as starting point.

	CMCC
	We agree that side condition and channel model have impact on the reduction of samples. But we also considering that except side condition and channel model, whether the number of samples can also be reduced for some cases. For example, with the same side condition as in Rel-16, in our view, the number of samples can also be reduced at least for following cases:
· For the case that target PRS is within active BWP, the number of samples can be reduced, since AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
· for the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), the number of samples can be reduced, since AGC is not needed, or the number of samples used for AGC can be reduced.
The other consideration is that even though the number of samples is reduced, the positioning accuracy need to be guaranteed, at least no worse than the Rel-16 accuracy requirements.

	Ericsson
	Option 1, RAN4 should further investigate side conditions and channel model impact to define requirements with reduced number of samples.

	Nokia
	We agree to investigate the side conditions, but what goal is wanted to achieve with the side condition?
One way is to consider side-conditions to achieve the same accuracy requirements with latency reduction.
For Rel-17, we can also consider side-conditions to achieve low latency enhancements, even if it may allow impact on the accuracy requirements. We would like to ask these options :
Option-1 : For Rel-17 low latency enhancement, Rel-16 accuracy requirements shall be held.
Option-2 : For Rel-17 low latency enhancement, RAN4 can consider Rel-16 accuracy requirement relaxation. (i.e. considering more margin to Rel-16 requirement.)

	CATT
	We think we should consider the reduced samples number in a same condition as R16 first, for example for the cases as CMCC mentioned. If it is impossible, then we can further consider to reduce the sample number with a higher side condition. 
Also we think when considering the reduced sample number, the accuracy requirements no worse than R16 should be guaranteed and no need to differentiate the channel model. 

	OPPO
	Option 1 is generally ok. We also agree that Rel-16 channel model and side conditions can be considered as starting point. At least the same accuracy requirements should be guaranteed to reduce latency.


 
Issue 2-1-4: To evaluate impact of reduced number of samples RAN4 focuses on low Ês/Iot side condition or higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
· Proposals
· Option 1: Yes (QC)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-4: To evaluate impact of reduced number of samples RAN4 focuses on low Ês/Iot side condition or higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
	Company
	Comments

	Huawei
	Partially support option 1. 
Although we observe the measurement performance is less sensitive to sample number with large PRS BW, our preference is to define a unified framework that is agnostic to PRS BW so that NW with small PRS BW configuration and UE with small PRS BW capability can also support low latency positioning. So we suggest to consider reduction of sample number based on better Es/Iot condition for all PRS BWs, and support the later part of option 1 i.e. higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)

	Qualcomm
	Option 1 is a reasonable starting point based on our observations about the accuracy requirements in Rel-16. Some companies have already submitted initial simulation results in this meeting that support the validity of this proposal.

	Intel
	Option 2. 
We thought it was better to also evaluate the case with wider PRS BW. Because we can apply such enhancement to the specific scenario (e.g. larger BW /NLOS /higher SINR). 

	vivo
	If the proposal is to ease simulation workload, then it would be fine. The PRS BW (≤ 32 PRB) can be further discussed. 

	Ericsson
	It is possible that some scenarios, settings or PRS configurations are impacted more or the most when number of samples is reduced. RAN4 should explore different options: higher Ês/Iot conditions for all PRS bandwidths, larger BW but existing side conditions and favorable channel model.

	Nokia
	Support. It would be possible to use higher Es/Iot conditions.

	CATT
	Fine to evaluate worse case for example lower side condition or lower BW, but we prefer the reduced sample number is irrespective to PRS configuration. 

	OPPO
	Not sure we should consider all PRS bandwidths.



Issue 2-1-5: Possible reduced number of samples is dependent on conducted measurement PRS-RSRP, PRS-RSTD and UE Rx-Tx
· Proposals
· Option 1: Yes (vivo)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-5: Possible reduced number of samples is dependent on conducted measurement PRS-RSRP, PRS-RSTD and UE Rx-Tx
	Company
	Comments

	Huawei
	Support option 2.
We agree with the analysis from vivo paper R4-2112549 that the reduction in sample number can have different impacts to different measurement types (RSTD, PRS-RSRP or UE Rx-Tx). However, we prefer define a unified framework that is agnostic to measurement type considering that 1) RSTD and UE Rx-Tx are already similar and 2) PRs-RSRP can be measured together with RSTD or UE Rx-Tx.
Of course, we can further check the impact on the accuracy in the Perf part due to reduction in sample number on each measurement type. 

	Qualcomm
	We agree that the impact may be different depending on the type of measurement and this should be reflected in the revised accuracy requirements.

	Intel
	We prefer Option 2. And in our understanding, the impact trend on all measurements may be quite similar. 
Other question to Qualcomm, do you prefer to redefine (relax) the accuracy requirements in Rel17 because of the less samples? This is not favorable for us. RAN1’s intention to check the feasibility of less samples assumed that the current accuracy requirements without any relaxation. 

	vivo
	Base our simulation results, when the number of samples is reduced, the PRS-RSRP and PRS-RSTD may have different performance. Therefore, we understand different samples may be needed for different requirements.
Option 1 is optimized requirements. We are also fine with Option 2, i.e., applying the same sample number for all the measurements.

	Ericsson
	The number of samples in the maximally reduced case while achieving similar performance can be different for PRS-RSRP, PRS-RSTD and UE Rx-Tx, however we agree that measurement type agnostic reduction of processing samples would be beneficial. Therefore, we support option 2. 

	Nokia
	We have the same view with QC.

	CATT
	Prefer option 2. 

	OPPO
	Prefer option 2. Reduction in sample number may have different impacts to different measurement types but a unified requirements can be more friendly.



Issue 2-1-6: Reduction of number of samples
· Proposals
· Option 1: Only reduce number of samples to M = 2 for Ês/Iot = -6dB side condition (Huawei)
· Option 2: (vivo)
· Consider 2 samples when PRS RBs is no less than 48 under between the side condition of -6dB and -13dB in order to reduce latency for UE Rx-Tx time difference measurement.
· Consider 2 samples when PRS RBs is no less than 48 under the side condition of [-6dB, -13dB] for PRS RSTD measurement.
· Consider 1 sample or 2 samples under the side condition of -6dB for PRS-RSRP measurement.
· Consider 2 samples when PRS RB is no less than 48 under the side condition of -13dB for PRS-RSRP measurement.
· Option 3: TBA
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-6: Reduction of number of samples
	Company
	Comments

	Huawei
	We support option 1.
Option 2 includes option 1 but it includes more alternatives. As we commented for previous issues, we prefer to define a unified framework for sample number reduction agnostic to channel model, PRS BW and measurement type. 
On the exact sample number, we think 2-sample at -6dB condition could be a safe choice. We are open to discuss the possibility to go to 1-sample, but this will make the requirements (delay, accuracy, side condition) more complex.

	Qualcomm
	We understand that option 1 is motivated by the assumption that at least one sample is needed for AGC. There may be cases in which this assumption is not necessary and one-shot measurements are feasible.

	Intel
	For Option 1, the benefits with 2 samples is so attractive. For Option 2, the other questions (e.g. issue 2-1-5) shall be firstly addressed. 
So we support Option 3 so far. 

	Vivo
	Support Option 2. Based our simulation results, when the number of samples is reduced, the PRS-RSRP and PRS-RSTD may have different performance. Therefore, we understand different samples may be needed for different requirements.
We are also fine with Option 1 as commented to Issue 2-1-5. Considering one additional sample may be needed for AGC, the requirement accuracy may be derived based the result of a sample when the total number of samples is agreed to be 2.

	CMCC
	We prefer to consider both side condition of -6dB and -13dB.  

	Ericsson
	Option 3, it is too early to conclude the number of samples. In certain environments and settings, it should be at least analyzed firstly if 1 sample is also possible for RSTD and UE Rx-Tx measurements, depending on issue 2-1-5 and 2-1-7.

	Nokia
	Option 3, it is too early to conclude the number of samples. For low latency, a main interest will be to evaluate performance impacts from 1-sample measurement. If AGC adaption is a main concern, the adaptation time would be evaluated in a OFDM symbol unit(s). It is unclear that one sample is needed for AGC.

	CATT
	Generally we are fine to define a unified value for certain Es/Iot side condition. The exact value can be further evaluated the based on different environment and the possibility for 1 sample can be further studied.  

	OPPO
	Option 3, it is too early to conclude the number of samples



Issue 2-1-7: Additional samples as AGC margin when reducing samples
· Proposals
· Option 1: vivo
· RAN4 need to study if addition sample need to be considered for AGC margin when the number of samples only is 1 or 2.
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-7: Additional samples as AGC margin when reducing samples
	Company
	Comments

	Huawei
	We support option 1.
PRS measurement is taken in MGs, so we think it would require at least 1 sample for AGC before the measurement can be done. 
For the case where PRS BW is fully confined within a serving cell BWP, we think a separate AGC sample would still be needed because the target Es/Iot for the PRS measurement is -13dB while serving cell demodulation is targeting at -6dB, so the gain settings for receiving serving cell data may not be re-usable for PRS measurement.

	Qualcomm
	Agree that RAN4 should revisit this assumption.

	Intel
	If PRS measurement based on symbol length such assumption can be revisited. 

	Vivo
	Support Option 1. In our opinion, one additional sample is needed for AGC. 

	CMCC
	We agree that RAN4 need to study this issue. In our view, the number of samples for AGC can be reduced or not needed at least for following cases:
•	For the case that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
•	for the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.

	Ericsson
	Option 1.

	Nokia
	Option-1. If AGC is the main concern, we support to study further whether it can be 1-sample measurement.

	CATT
	Fine to further study. 

	OPPO
	Option 1.



[bookmark: _Hlk79767270]Issue 2-1-8: Indication of number of samples to be expected
· Proposals
· Option 1: (Nokia)
· Consider a separate signalling to indicate the expected number of measurement samples ‘N_sample’ from LMF to a UE.
· Apply the measurement period requirement with N_sample signalled from LMF
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-8: Indication of number of samples to be expected
	Company
	Comments

	Huawei
	We understand this is RAN1 issue. 
RAN4 should focus on the minimum number of samples and related side conditions from performance perspective. 

	Qualcomm
	We expect that RAN1/RAN2 will specify signaling to provide this information or equivalent to the UE.

	Intel
	This is likely UE processing capability issue which shall be defined by RAN1. 

	vivo
	It would be RAN1/2 scope.

	Ericsson
	It is too early to determine if LMF needs to configure the UE with number of samples. No signalling is needed if one set of requirements is defined with reduced number of symbols.

	Nokia
	Same view with Ericsson that no signalling is needed if one set of requirements is defined. But it is likely to be multiple selections. We think it would be more practical for network to leave negotiation rooms between accuracy and latency, because the final accuracy is determined by location estimation in LMF.

	CATT
	We think the possible reduced sample number and conditions should be considered first. 

	OPPO
	This issues can be deprioritized.



Issue 2-1-9: Define a set of enhanced measurement accuracy requirements based on sample reduction
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 2-1: Issue 2-1-9: Define a set of enhanced measurement accuracy requirements based on sample reduction
	Company
	Comments

	Huawei
	Option 1.
We suggest to define only one set of enhanced requirements corresponding to the minimum number of samples seen as feasible by RAN4. The applicability of the new requirements with reduced sample number and legacy requirements with 4 samples can be FFS based on RAN1 inputs.

	Qualcomm
	At this point we think RAN4 should focus on evaluating impact as requested by RAN1.

	Intel
	It is up to the using scenario or conditions of such measurement with less samples. For an example, if the less sample was agreed in RAN1/2/4 for NLOS channel condition, the separated requirements (which can be different with current one in Rel16 (either relaxed or tightened) 

	vivo
	Agreed with Option1. RAN4 may define new accuracy requirements based on reduced samples, RB configurations and side conditions.

	CMCC
	We are OK to define enhanced measurement accuracy. Our consideration is that even though the number of samples is reduced, the positioning accuracy need to be guaranteed, at least no worse than the Rel-16 accuracy requirements, the enhanced requirements are also preferred.

	Ericsson
	New measurement accuracy requirements based on sample reduction may be needed. But this is part of the performance part. It is better not to use term enhanced accuracy.

	Nokia
	Same as Ericsson. We expect to allow performance degradation if prioritizing latency, and vice versa. But if avoiding new simulation load, RAN4 can argue about margin based on Rel-16 requirements and observations. 

	CATT
	We are fine to define enhanced accuracy requirements but this should base on the evaluation of reduced sample number. 

	OPPO
	Need more study



Sub-topic 2-2 UE processing capability
Issue 2-2-1: Wait for further input from RAN1/2 on enhanced {N,T} capability indication
· Proposals
· Option 1: Yes (Huawei, CATT)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-2: Issue 2-2-1: Wait for further input from RAN1/2 on enhanced {N,T} capability indication
	Company
	Comments

	Huawei
	Option 1.

	Qualcomm
	Support option 1.

	Intel
	Option 1

	vivo
	Agreed with Option 1.

	Ericsson
	Option 1.

	Nokia
	Option-2. RAN4 can identify latency causes due to {N,T}.  Rel-16 {N,T} value selection remain up to UE implementation, this seems not optimal in terms of latency.

	CATT
	Option 1. 

	OPPO
	Option 1



Issue 2-2-2: A new set of {N, T} to allow a shorter processing time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced
· Proposals
· Option 1: Yes (vivo)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-2: Issue 2-2-2: A new set of {N, T} to allow a shorter processing time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced 
	Company
	Comments

	Huawei 
	We understand this is related to Issue 2-2-1. 
RAN1 is discussing introducing a new set of {N,T}, so RAN4 should wait for their conclusion. If it is introduced, RAN4 should study the impacts to the requirements.

	Qualcomm
	Introducing a new UE PRS processing capability is out of scope for RAN4.

	Intel 
	Out of RAN4’s scope

	vivo
	We understand this related to Issue 2-2-1. We are fine to wait for further input from RAN1/2.

	Nokia
	We support a new set of {N, T} to allow a shorter processing time T along with MG configurations. This is within RAN4 scope. There is no constrain for RAN4 to study case studies depending on {N,T} value selections. 

	CATT
	We think it is out of RAN4 scope and should wait for RAN1/2 outcome. 

	OPPO
	Wait for RAN1/2 progress



Sub-topic 2-3 Measurement gaps
Issue 2-3-1: Wait for further input from RAN1 on measurement gap enhancements 
· Proposals
· Option 1: Yes (CATT)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-1: Wait for further input from RAN1 on measurement gap enhancements
	Company
	Comments

	Huawei
	Option 1.
RAN1 is discussing MG related enhancements, so RAN4 should wait for their conclusion. If they are introduced, RAN4 should study the impacts to the requirements.

	Qualcomm
	In our view, RAN4 can already discuss enhancements that fall within scope of Rel-17 MG enhancements, e.g. multiple concurrent MG. See our proposals below.
Proposal 4: Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting  for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
Proposal 5: For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that .

	Intel
	Agree Option 1. 
To Qualcomm, the possible solution for the latency reduction related to MG can be more than the options above. So, we can also wait more conclusion from RAN1 and RAN4 ongoing discussion. 

	Ericsson
	The issue is not very clear. If it means new gaps for positioning, then RAN4 can decide without RAN1 or RAN2 involvement. In this case we support option 2.

	CATT
	Option 1. RAN1 is discussing measurement gap enhancement, and we think the concurrent discussion in RAN4 may cause some problems. 

	OPPO
	Fine to wait more input from RAN1 on MG



Issue 2-3-2: Wait for RAN1 conclusions before discussing gapless PRS measurement requirements 
· Proposals
· Option 1: Yes (Huawei)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-2: Wait for RAN1 conclusions before discussing gapless PRS measurement requirements
	Company
	Comments

	Huawei
	Option 1.
RAN1 is discussing introducing gapless PRS measurement, so RAN4 should wait for their conclusion. If it is introduced, RAN4 should study the impacts to the requirements.

	Qualcomm
	Support option 1.

	Intel
	We are fine Option 1. 

	Vivo
	Support Option 1.

	Ericsson
	Option 1.

	Nokia
	Option 1

	CATT
	Option 1

	OPPO
	Option 1



Issue 2-3-3: No introduction of new gap patterns in current stage
· Proposals
· Option 1: Yes (CATT)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-3: No introduction of new gap patterns in current stage
	Company
	Comments

	Huawei 
	Option 1. 
We have same proposal in Issue 3-1-6. 

	Qualcomm
	In our view, it is premature to introduce new MG patterns.

	Intel
	Both options are fine to us. But we prefer to Option 2 to wait more agreements from other RWGs

	vivo
	Support Option 1.

	Ericsson
	We don’t agree with option 1. RAN4 should discuss new gaps for positioning since in R16 RAN4 defined very limited gap patterns for positioning.

	Nokia
	RAN4 may firstly approach to the issue by analyzing issues when using existing other MG patterns for positioning. 

	CATT
	Option 1. At least in current stage no clear justification for introduction of new gap is identified. We should discuss other enhancement based on existing gap patterns first. 

	OPPO
	Option 1



Issue 2-3-4: RAN4 to study new MG patterns in the context of latency reduction for positioning
· Proposals
· Option 1: Yes (Nokia)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-4: RAN4 to study new MG patterns in the context of latency reduction for positioning
	Company
	Comments

	Huawei 
	We do not agree with option 1.
Currently the smallest MGRP that can be used for PRS measurement is 20ms, and we think it is sufficient. 

	Qualcomm
	We don’t support this proposal at this point.

	Intel
	Same as Issue 2-3-3

	vivo
	We understand this depends on outcome of Issue 2-3-3. 

	Ericsson
	Option 1.

	Nokia
	Option 1

	CATT
	Same as issue 2-3-3. 

	OPPO
	FFS.



Issue 2-3-5: Revise PRS measurement period requirement in Rel-17 for low-latency NR positioning measurements in relation to measurement gaps
· Proposals
· Option 1: Yes (QC)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-5: Revise PRS measurement period requirement in Rel-17 for low-latency NR positioning measurements in relation to measurement gaps
	Company
	Comments

	Huawei
	We do not agree with option 1 as it is too generic. We suggest to focus on specific enhancements to measurement period requirements like what is discussed in sub-topic 2-4.

	Qualcomm
	Option 1. It is necessary so that latency reductions are reflected in the measurement period requirements.

	Intel
	Option 2. In principle, more than one set of requirements is necessary. 

	Vivo
	FFS.

	Ericsson
	Option 1

	Nokia
	Option 1

	CATT
	Need further study based on the conclusion of latency reduction methods. 

	OPPO
	Generally fine. But need more study on how to revise.



Issue 2-3-6: MG enchancement features
· Proposals
· Option 1: (Nokia)
· RAN4 to agree the use of MG enhancements features pre-configured MG and concurrent MG for positioning measurement in the framework of reducing latency for positioning.
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-3: Issue 2-3-6: MG enchancement features
	Company
	Comments

	Huawei 
	We do not agree with option 1.
RAN1 is discussing MG related enhancements, so RAN4 should wait for their conclusion instead of starting the same discussion in RAN4. If they are introduced, RAN4 should study the impacts to the requirements.

	Qualcomm
	Support option 1.

	Intel
	This was already considered in the ongoing discussion in NR MG enh WI. We need not to discuss this here. 

	Vivo
	Support option 1.

	Ericsson
	Option 1.

	Nokia
	Option 1

	CATT
	Wait for the conclusions of RAN1 on gap enhancement. 

	OPPO
	Option 1 is fine. I think the feature of R17 MG_enh can be used for R17 pos_enh. RAN4 can also inform RAN1 of the progress of MG_enh WID in RAN4.



Sub-topic 2-4 Measurement period
Issue 2-4-1: Measurement period optimizations related to T_last
· Proposals
· Option 1: Yes (QC)
· Measurement period optimizations related to T_last should be considered for positioning frequency layers in which all PRS resources are contained within a single measurement gap instance per T_(available_PRS”,” i)
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-4: Issue 2-4-1: Measurement period optimizations related to T_last
	Company
	Comments

	Huawei
	We are fine with option 1. 

	Qualcomm
	Support option 1.

	Intel
	Is this also valid for Rel16 requirements?

	Nokia
	Support option-1. And we wonder why it is only about T_last for measurement period optimizations?

	CATT
	Option 2. Not sure what is the optimization compared to R16 requirements. 

	OPPO
	Fine with option 1



Sub-topic 2-5 Prioritization of low-latency measurements
Issue 2-5-1: RAN4 to specify condition enabling prioritization of low-latency measurements
· Proposals
· Option 1: Yes (QC)
· Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting 〖CSSF〗_(PRS,i)=1 for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-5: Issue 2-5-1: RAN4 to specify condition enabling prioritization of low-latency measurements
	Company
	Comments

	Huawei
	We need more time to check on the necessity of option 1. 
In our view, this can be already achieved by NW implementation, e.g. NW can configure the MG such that it is only used to measure PRS. If a PRS measurement is not long periodicity measurement but it is measured with CSSF=1, it will possibly take many MG occasions and block other measurements anyway. 

	Qualcomm
	Support option 1.

	Intel
	Option 2. 

	Vivo
	This needs further discussion. Does this mean there could be ‘low latency’ measurement and ‘normal’ measurement are configured simultaneously? 

	Ericsson
	Need further discussion in MG enhancement WI if dedicated MG for positioning will be supported. 

	Nokia
	We share similar view with Huawei. The addressed behavior seems possible under the current framework. Its side-effect needs further discussion, and possible solution as well if expecting improvement.

	CATT
	Option 2. Not see the necessity so far. 

	OPPO
	Agree with Ericsson. We need to check the validity for the case of a dedicated MG for positioning.



Issue 2-5-2: Enable requesting dedicated MG setting for positioning measurements
· Proposals
· Option 1: Yes (QC)
· For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that 〖CSSF〗_(PRS,i)=1.
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-5: Issue 2-5-2: Enable requesting dedicated MG setting for positioning measurements
	Company
	Comments

	Huawei
	Suggest FFS as we are not sure if this is RAN1 or RAN4 scope.

	Qualcomm
	Support option 1.

	Intel
	This is more relevant to the concurrent gap discussion in RAN4.  

	vivo
	We understand this relates to Issue 2-3-1. CCSF can be discussed later after there is agreement on MG enhancement.

	Ericsson
	This issue is also being discussed under MG enhancement WI. We should wait for the conclusion in MG enhancement. 

	Nokia
	Agree with Huawei and Ericsson.

	CATT
	Same view as Intel and Ericsson. 

	OPPO
	Similar comment as issue 2-5-1.



Sub-topic 2-6 Other issues
Issue 2-6-1: Latency reduction due to on demand PRS
· Proposals
· Option 1: (Nokia)
· RAN4 to discuss whether there is RAN4 responsibility for specifying measurement requirements for on-demand PRS
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-6: Issue 2-6-1: Latency reduction due to on demand PRS
	Company
	Comments

	Huawei
	We are not sure if on-demand PRS is intended for latency reduction, but anyway we think the on-demand PRS is already discussed in Issue 1-1, so we prefer to not further discuss on this issue.

	Qualcomm
	This is related to sub-topic 1-1.

	Intel
	Same as 1-1 

	vivo
	This is related to sub-topic 1-1.

	Ericsson
	Option 1.

	Nokia
	Option 1

	CATT
	Same as issue 1-1-1. 

	OPPO
	Agree with HW’s comments.


Issue 2-6-2: Latency in FR2 positioning measurements
· Proposals
· Option 1: (QC)
· For NR positioning measurements in FR2, measurement latency optimizations by reducing N(RxBeam,i) should also be discussed by RAN4.
· Option 2: TBA
· Recommended WF
· Needs discussion

Sub topic 2-6: Issue 2-6-2: Latency in FR2 positioning measurements
	Company
	Comments

	Huawei
	We consider this as low priority compared to other latency related enhancements considering the large spec efforts. 

	Qualcomm
	Support option 1.

	Intel
	In principle we are fine Option 1 which is good direction to reduce latency in FR2. 
We think this is also impact Rel16 requirements?

	Vivo
	We are fine to further study the positioning measurement impact of reducing N. We understand this needs more study to trade-off between coverage and measurement delay.

	Ericsson
	Option 1

	Nokia
	Option 1

	CATT
	FFS. Does it mean just limit the Rx beam for positioning measurement without impact on other RRM requirements?

	OPPO
	Open to discuss the feasibility of reduce Rx beam for positioning measurement.



Sub-topic 2-7 Response LS to RAN1 on PRS processing samples
Issue 2-7-1: Send Response LS to RAN1 on PRS processing samples
· Proposals
· Option 1: Yes
· Option 1a: Content is FFS and needs more discussion
· Option 1b: TBA
· Option 2: No
· Recommended WF
· It is proposed to find a suitable Reply LS once companies align and agree on its contents. 

Sub topic 2-7: Issue 2-7-1: Send Response LS to RAN1 on PRS processing samples
	Company
	Comments

	Huawei
	Option 1

	Intel
	We support Option 1a

	vivo
	We are fine with the Recommended WF by moderator.

	Ericsson
	Option 1a.

	Nokia
	Option 1a.

	CATT
	Option 1. 

	OPPO
	Option 1



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: Reduction of DL PRS processing samples is possible under certain conditions
Tentative agreements: Reduction of DL PRS processing samples is possible under certain conditions
Candidate options:
Recommendations for 2nd round: Discuss conditions in other issues



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-2: Allow configuration of DL-PRS with any combination of comb-factor and symbol length
Tentative agreements: No discussion needed
Candidate options:
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-3: Possible reduced number of samples is dependent on side conditions and applicable channel model
Tentative agreements: none
Candidate options:
Issue 2-1-0: How to define low latency enhancements due to reduced number of processing samples with regards to Rel-16 accuracy requirements
· Option 1: 
· For Rel-17 low latency enhancement, Rel-16 accuracy requirements shall be held.
· Option 2: 
· For Rel-17 low latency enhancement, RAN4 can consider Rel-16 accuracy requirement relaxation. (i.e. considering more margin to Rel-16 requirement.)
Issue 2-1-1: Low latency enhancements due to reduced number of processing samples with regards to dependency on side condition
· Option 1: (CATT)
· Rel-16 channel model and side conditions can be considered as starting point.
· Analyse increasing feasibility to reduce number of processing samples with new higher side conditions Ês/Iot if needed
· Option 2: TBA

Issue 2-1-2: Low latency enhancements due to reduced number of processing samples with regards to dependency on applicable channel model
· Option 1: (Huawei)
· Define a unified framework that is agnostic to channel models for reduced number of processing samples M (1<=M<4).
· Option 2: (E///)
· Analyse impact of reducing number of processing samples M (1<=M<4) for different channel models
· Option 3:
· TBA

Issue 2-1-3: Reduction of DL PRS measurement samples M (1<=M<4) within same side conditions as in Rel-16
· Option 1: (CMCC)
· For the case that target PRS is within active BWP, the number of samples can be reduced, since AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
· For the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), the number of samples can be reduced, since AGC is not needed, or the number of samples used for AGC can be reduced.
· Option 2: 
· TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options.



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-4: To evaluate impact of reduced number of samples RAN4 focuses on low Ês/Iot side condition or higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
Tentative agreements: none
Candidate options:
Issue 2-1-4: RAN4 focus to evaluate impact of reducing number of processing samples
· Option 1: (Huawei)
· To allow unified framework that allows reduction of processing samples for all PRS bandwidths, consider reduction of samples based on analysis of  high Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
· Option 2: (vivo)
· Impact of reducing number of processing samples based on analysis of low Ês/Iot side condition or higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
· Option 3: (Intel, E///)
· RAN4 should explore different options: higher Ês/Iot conditions for all PRS bandwidths, larger BW but existing side conditions and favorable channel model
· Option 4:
· TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options.



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-5: Possible reduced number of samples is dependent on conducted measurement PRS-RSRP, PRS-RSTD and UE Rx-Tx
Tentative agreements: none
Candidate options:
Issue 2-1-5: Reduced number of DL PRS processing samples based on different measurements PRS-RSRP, PRS-RSTD and UE Rx-Tx
· Option 1: (vivo, QC, Nokia)
· Impact of reduced number of samples may be different depending on the type of measurement, therefore different number of reduced samples may be required, which should be reflected in the revised accuracy requirements
· Option 2: (Huawei, Intel, E///, CATT, OPPO)
· Define requirements for DL PRS processing sample reduction agnostic to measurement type

Recommendations for 2nd round: Discuss candidate options.



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-6: Reduction of number of samples
Tentative agreements: FFS, since dependency on other issues
FFS feasibility of M = 1 sampleCandidate options: noneRecommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-7: Additional samples as AGC margin when reducing samples
Tentative agreements: RAN4 to study under which circumstances additional sample or no additional sample needs to be considered for AGC margin when the number of samples only is 1 or 2.
Candidate options:
· Option 1: (CMCC)
· For the case that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
· For the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.
· Option 2: (Huawei)
· At least 1 sample is required for AGC, even when PRS BW is fully confined within a serving cell BWP due to different target Ês/Iot values
· Option 3: (vivo)
· One additional sample is needed for AGC
· Option 4:
· TBA
Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-8: Indication of number of samples to be expected
Tentative agreements: FFS based on other WG outcome and RAN4 outcome regarding reduced PRS processing samples framework/requirements
Candidate options:
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-9: Define a set of enhanced measurement accuracy requirements based on sample reduction
Tentative agreements: none
Candidate options:
· Option 1: (Huawei)
· RAN4 defines set of enhanced requirements corresponding minimum number of feasible samples, where applicability of existing and enhanced requirements is FFS based on RAN1 input
· Option 2: (OPPO, CATT, E///)
· FFS based on outcome of study on reducing PRS processing samples

Recommendations for 2nd round: Further discuss the issue



	
	Status summary 

	Sub-topic#2-2
	Issue 2-2-1: Wait for further input from RAN1/2 on enhanced {N,T} capability indication
Tentative agreements: none
Candidate options:
· Option 1: (Huawei, QC, Intel, vivo, E///, CATT, OPPO)
· Wait for further input from RAN1/2
· Option 2: (Nokia)
· RAN4 can identify latency causes due to {N,T}

Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-2
	Issue 2-2-2: A new set of {N, T} to allow a shorter processing time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced
Tentative agreements: none
Candidate options: 
· Option 1: (Huawei, QC, Intel, vivo, CATT, OPPO)
· Wait for RAN1/2 outcome
· Option 2: (Nokia)
· RAN4 to study new set of {N, T} to allow a shorter processing time T along with MG configurations.

Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-1: Wait for further input from RAN1 on measurement gap enhancements 
Tentative agreements: noneCandidate options:
Issue 2-3-1: Measurement gap enhancements 
· Option 1: (Huawei, Intel, CATT, OPPO)
· Wait for RAN1 outcome
· Option 2: (E///)
· In case of measurement gap enhancements by introducing new gaps for positioning RAN4 can decide without RAN1/2 involvement 
· Option 3: (QC)
· RAN4 to discuss enhancements within Rel-17 MG enhancements, e.g.
· Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting 〖CSSF〗_(PRS,i)=1 for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
· For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that 〖CSSF〗_(PRS,i)=1.

Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-2: Wait for RAN1 conclusions before discussing gapless PRS measurement requirements 
Tentative agreements: Wait for RAN1 conclusions before discussing gapless PRS measurement requirements
Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-3: No introduction of new gap patterns in current stage
Tentative agreements: none
Candidate options:
Issue 2-3-3: Introduction of new measurement gap patterns
· Option 1: (QC, vivo, CATT, OPPO)
· No introduction of new gap patterns at current stage, FFS based on outcome of other WGs
· Option 2: (Huawei)
· No introduction of new gap patterns since no clear need to either enlarge the MGL or shorten the MGRP for PRS measurements
· Option 3: (E///, Nokia)
· Analyze issues with existing other MG patterns
· Study new MG patterns in the context of latency reduction for positioning
· Option 3a:
· RAN4 may introduce new gaps for positioning dependent on necessity and issues found with existing gaps
Recommendations for 2nd round: Further discuss the candidate options.



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-4: RAN4 to study new MG patterns in the context of latency reduction for positioning
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-3-3



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-5: Revise PRS measurement period requirement in Rel-17 for low-latency NR positioning measurements in relation to measurement gaps
Tentative agreements: FFS revision can be discussed based on conclusions of latency reduction methods
Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3-6: MG enchancement features
Tentative agreements: none
Candidate options:
· Option 1: (Nokia, QC, vivo, E///, Nokia)
· RAN4 to agree the use of MG enhancements features pre-configured MG and concurrent MG for positioning measurement in the framework of reducing latency for positioning.
· Option 2: (CATT, Huawei)
· Wait for outcome of RAN1 on MG related enhancements
Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-4
	Issue 2-4-1: Measurement period optimizations related to T_last
Tentative agreements: none
Candidate options:
· Option 1: (QC, Huawei, Nokia, OPPO)
· Measurement period optimizations related to T_last should be considered for positioning frequency layers in which all PRS resources are contained within a single measurement gap instance per T_(available_PRS”,” i)
· Option 2: (CATT)
· TBA
Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-5
	Issue 2-5-1: RAN4 to specify condition enabling prioritization of low-latency measurements
Tentative agreements: none
Candidate options:
· Option 1: (QC)
· Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting 〖CSSF〗_(PRS,i)=1 for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
· Option 2: (Huawei, CATT, Nokia, E///, OPPO, vivo)
· FFS
· Option 3:
· TBA
Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-5
	Issue 2-5-2: Enable requesting dedicated MG setting for positioning measurements
Tentative agreements: none
Candidate options:
· Option 1: (QC)
· For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that 〖CSSF〗_(PRS,i)=1.
· Option 2: (Huawei, vivo, E///, Intel, Nokia, CATT, OPPO)
· FFS based on scope of WG or MG enhancement WI conclusions

Recommendations for 2nd round: Further discuss



	
	Status summary 

	Sub-topic#2-6
	Issue 2-6-1: Latency reduction due to on demand PRS
Tentative agreements: Wait for futher input from RAN1
Candidate options:
Recommendations for 2nd round: merged with issue 1-1-1



	
	Status summary 

	Sub-topic#2-6
	Issue 2-6-2: Latency in FR2 positioning measurements
Tentative agreements: FFS measurement latency optimizations by reducing N(RxBeam,i) for NR positioning measurements in FR2, Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#2-7
	Issue 2-7-1: Send Response LS to RAN1 on PRS processing samples
Tentative agreements: Yes, content is FFS and needs more discussion
Candidate options:
Recommendations for 2nd round: Further discuss issues related to LS to reach agreeable Reply LS.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 2-1 Processing sample reduction
Issue 2-1-0: How to define low latency enhancements due to reduced number of processing samples with regards to Rel-16 accuracy requirements
· Option 1: 
· For Rel-17 low latency enhancement, Rel-16 accuracy requirements shall be held.
· Option 2: 
· For Rel-17 low latency enhancement, RAN4 can consider Rel-16 accuracy requirement relaxation. (i.e. considering more margin to Rel-16 requirement.)
Recommendations for 2nd round: Discuss the identified issue and its candidate options.
	Company
	Comments

	vivo
	Support Option 2. In our understanding, there must be sacrifice in measurement accuracy when the sample number is reduced for latency reduction. In our paper R4-2112549, we performed some simulation. In order to compare the results of 1 sample and 2 sample with 4 samples, we add four rows in simulation results. From the results, we can observe:
1) When the side condition is -6dB and the number of samples is 1, the difference exceeds 100Tc in the case of 15kHz and 24RBs. In other cases, the measurement accuracy is lower than 4 samples and the worst difference is 88.5Tc.
2) When the side condition is -6dB and the number of samples is 2, the measurement accuracy is greater than 1 sample and lower than 4 samples.
3) When the side condition is -13dB and the number of samples is 1, the difference exceeds 100Tc in most cases.
4) When the side condition is -13dB and the number of samples is 2, the measurement accuracy is lower than 4 samples and the worst difference is 30.3 Tc except the case of 24 RBs.
Therefore, in order to trade-off between latency reduction and measurement accuracy, some conditions may need to be ruled out, e.g., when the side condition is -13dB and the number of samples is 1. To allow UE with small PRS BW capability and poor side conditions to support low latency positioning, we consider various side conditions and RB configurations as much as possible, there may exists some directions for processing sample reduction:
1) The side condition is -6dB and the sample number is 1.
2) The side condition is -6dB and the sample number is 2.
3) The side condition is -13dB and the sample number is 2.
For some certain cases, the accuracy requirements may degrade significantly. We can follow the method of current R16 accuracy requirements, e.g., in the case of 24 RBs and the repetition factor is 1, the accuracy requirements are not be defined.
Therefore, we need to define new enhanced accuracy requirements based on the evaluation of reduced sample number.

	Moderator
	GTW agreement 24.08.21:
· Low latency enhancement
· It is RAN4 understanding that the reduction of the number of DL PRS processing samples is possible under certain conditions
· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of relaxation of the Rel-16 NR positioning accuracy requirements for the existing side conditions (e.g. SINR, PRS configurations, channel models, etc.)
· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of keeping Rel-16 NR positioning accuracy requirements and for the case of using different side conditions (e.g. SINR, PRS configurations, channel models, etc.)
· For Rel-17, low latency NR Positioning requirements definition the goal is to meet the existing Rel-16 NR positioning accuracy requirements
FFS whether to consider limited relaxations of requirements for specific scenarios

	Qualcomm
	Follow GTW agreement on 8/24.

	CATT
	Follow the GTW agreement. 

	Huawei
	Follow the GTW agreement. 

	Nokia
	Follow the GTW agreement

	Ericsson
	Follow GTW agreement.



Issue 2-1-1: Low latency enhancements due to reduced number of processing samples with regards to dependency on side condition
· Option 1: (CATT)
· Rel-16 channel model and side conditions can be considered as starting point.
· Analyse increasing feasibility to reduce number of processing samples with new higher side conditions Ês/Iot if needed
· Option 2: TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options.
	Company
	Comments

	vivo
	Support Option 1. 

	Qualcomm
	There was a related GTW agreement on 8/24
· Agreements:
· Further study the impact of reducing number of processing samples
· Number of processing PRS samples: 1, 2, 3, 4 (reference / R16 assumptions)
· PRS BW: FFS
· SNR conditions: 
· Option 1: Rel-16 SNR side conditions
· Option 2: Higher SNR side conditions than in Rel-16
· Channel models: 
· Option 1: Rel-16 channel models
· Option 2: LOS channel models (e.g., TDL-D, TDL-E)
Note: other parameters and options are not precluded

	CATT
	Follow the GTW agreement and option 1 is a more detailed aspect which can be considered. 

	Huawei
	Follow the GTW agreement. 

	Nokia
	Follow the GTW agreement. 

	Ericsson
	Follow GTW agreement from issue 2-1-4. Specifics to side condition can be FFS.



Issue 2-1-2: Low latency enhancements due to reduced number of processing samples with regards to dependency on applicable channel model
· Option 1: (Huawei)
· Define a unified framework that is agnostic to channel models for reduced number of processing samples M (1<=M<4).
· Option 2: (E///)
· Analyse impact of reducing number of processing samples M (1<=M<4) for different channel models
· Option 3:
· TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options.
	Company
	Comments

	vivo
	Support Option 1. In our paper R4-2112549, it can indeed be seen that the measurement accuracy is not sensitive to side condition and sample number for AWGN channel except in the case of 15kHz and 24RBs. However, same as the current R16 requirements, we prefer considering the reduced sample number based on all channel models. 

	Qualcomm
	There was a related GTW agreement on 8/24.

	CATT
	Follow GTW agreement to analyze the impact of each side condition. 

	CMCC
	It may be a little bit early to decide whether a unified framework can be defined for different side conditions (e.g. SINR, PRS configurations, channel models, etc). Can be further discussed.

	Huawei
	Follow the GTW agreement, and this can be further studied.

	Nokia
	We can further discussion in the next meeting with analysis. The way in option-1 look more proper to let network/LMF manage the unified UE measurement period for low latency positioning service.

	Ericsson
	Follow GTW agreement from issue 2-1-4. Specifics to channel model can be FFS.



Issue 2-1-3: Reduction of DL PRS measurement samples M (1<=M<4) within same side conditions as in Rel-16
· Option 1: (CMCC)
· For the case that target PRS is within active BWP, the number of samples can be reduced, since AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
· For the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), the number of samples can be reduced, since AGC is not needed, or the number of samples used for AGC can be reduced.
· Option 2: 
· TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options.
	Company
	Comments

	Qualcomm
	Suggest that assumption about number of samples for AGC be revisited. The two cases mentioned under option 1 are examples of scenarios where no additional samples would be needed for AGC. There may be other special cases. Further discussion needed.

	CATT
	Fine to revisit the assumption for AGC. 

	CMCC
	The main consideration is that the AGC margins can be revisited for latency reduction. We are open to discuss other impacts which can help to reduce the latency.

	Huawei
	Suggest FFS, we are not sure if AGC can be always skipped for the cases mentioned in option 1.

	Nokia
	We support the study. AGC can be adapted quicker (i.e. within a few OFMD symbol) in active BWP for data communication. Maybe positioning measurement from neighbor cells takes additional time considering much noisy channels. It would be helpful to understand how long time is required for positioning measurements.

	Ericsson
	FFS, special cases where additional samples for AGC might not be needed can be studied.



Issue 2-1-4: RAN4 focus to evaluate impact of reducing number of processing samples
· Option 1: (Huawei)
· To allow unified framework that allows reduction of processing samples for all PRS bandwidths, consider reduction of samples based on analysis of  high Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
· Option 2: (vivo)
· Impact of reducing number of processing samples based on analysis of low Ês/Iot side condition or higher Ês/Iot side condition paired with low PRS bandwidth (≤ 32 PRB)
· Option 3: (Intel, E///)
· RAN4 should explore different options: higher Ês/Iot conditions for all PRS bandwidths, larger BW but existing side conditions and favorable channel model
· Option 4:
· TBA
Recommendations for 2nd round: Discuss the identified issue and its candidate options
	Company
	Comments

	vivo
	In our understanding, in order to allow UE with small PRS BW capability and poor side conditions to support low latency positioning, the following options may be considered:
1) The side condition is -6dB and the sample number is 1.
2) The side condition is -6dB and the sample number is 2.
3) The side condition is -13dB and the sample number is 2.
As for the impact on RB, we prefer it can be reflected in the accuracy requirements.

	Moderator
	Based on GTW agreements 24.08.21:
· Further study the impact of reducing number of processing samples
· Number of processing PRS samples: 1, 2, 3, 4 (reference/R16 assumption)
· PRS BW: FFS
· SNR conditions:
· Option 1: Rel-16 side condition
· Option 2: Higher SNR side conditions than in Rel-16
· Channel models:
· Option 1: Rel-16 channel models
· Option 2: LOS channel models (e.g. TDL-D, TDL-E)
· Note: other parameters and options are not precluded

I would like to ask companies to provide views on options to include in the list.

	Qualcomm
	The GTW agreement above can be used as the basis for further discussion in the next meeting.

	Huawei
	Follow the GTW agreement, and this can be further studied.

	Nokia
	Follow the GTW agreement

	Ericsson
	Same view as Qualcomm.



Issue 2-1-5: Reduced number of DL PRS processing samples based on different measurements PRS-RSRP, PRS-RSTD and UE Rx-Tx
· Option 1: (vivo, QC, Nokia)
· Impact of reduced number of samples may be different depending on the type of measurement, therefore different number of reduced samples may be required, which should be reflected in the revised accuracy requirements
· Option 2: (Huawei, Intel, E///, CATT, OPPO)
· Define requirements for DL PRS processing sample reduction agnostic to measurement type
Recommendations for 2nd round: Discuss candidate options.
	Company
	Comments

	vivo
	In our paper R4-2112549, it can indeed be seen that the impact of reduced number of samples is different for different measurement types. 
We also agree that the reduced sample numbers are agnostic to measurement Type. The impact on the measurement types can be reflected in the accuracy requirements.
We are fine with Option 2.

	Qualcomm
	Similar to issue 2-1-9. FFS based on outcome of study on reducing PRS processing samples.

	CATT
	Prefer option 2. But fine to further study based on the analysis of each side condition. 

	Huawei
	Support option 2, but following the GTW agreement, and this can be further studied.

	Nokia
	We prefer option-2 for measurement period requirements. We suggested to consider some accuracy requirement relaxation depending on case studies.

	Ericsson
	Prefer option 2. But fine to further study.



Issue 2-1-7: Additional samples as AGC margin when reducing samples
Tentative agreements: RAN4 to study under which circumstances additional sample or no additional sample needs to be considered for AGC margin when the number of samples only is 1 or 2.
Candidate options:
· Option 1: (CMCC)
· For the case that target PRS is within active BWP, AGC is not needed, which is similar as the measurement delay requirements of inter-frequency measurement without measurement gap.
· For the case that UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info), AGC is not needed, or the number of samples used for AGC can be reduced.
· Option 2: (Huawei)
· At least 1 sample is required for AGC, even when PRS BW is fully confined within a serving cell BWP due to different target Ês/Iot values
· Option 3: (vivo)
· One additional sample is needed for AGC
· Option 4:
· TBA
Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	Support Option 3. In our understanding, the reduced sample number may be determined in the worst case. Although AGC may be not required if the gapless measurement is introduced, we may need consider one addition sample for most cases.

	Qualcomm
	This is very similar to issue 2-1-3

	CATT
	Same as issue 2-1-3, FFS. 

	CMCC
	Our view is that the AGC margins need to be revisited for latency reduction. But for the details, we are open to discussion.

	Huawei
	Same as issue 2-1-3, FFS.

	Nokia
	Please refer to issue 2-1-3

	Ericsson
	FFS, special cases where additional samples for AGC might not be needed can be studied.



Issue 2-1-9: Define a set of enhanced measurement accuracy requirements based on sample reduction
Tentative agreements: none
Candidate options:
· Option 1: (Huawei)
· RAN4 defines set of enhanced requirements corresponding minimum number of feasible samples, where applicability of existing and enhanced requirements is FFS based on RAN1 input
· Option 2: (OPPO, CATT, E///)
· FFS based on outcome of study on reducing PRS processing samples
Recommendations for 2nd round: Further discuss the issue
	Company
	Comments

	vivo
	We understand this is related to Issue 2-1-0. We may need to define new enhanced accuracy requirements based on the evaluation of reduced sample number.

	Qualcomm
	Option 2

	CATT
	Option 2. 

	Huawei
	Fine with FFS.

	Nokia
	Option 2

	Ericsson
	Option 2.



Sub-topic 2-2 UE processing capability
Issue 2-2-1: Wait for further input from RAN1/2 on enhanced {N,T} capability indication
Tentative agreements: none
Candidate options:
· Option 1: (Huawei, QC, Intel, vivo, E///, CATT, OPPO)
· Wait for further input from RAN1/2
· Option 2: (Nokia)
· RAN4 can identify latency causes due to {N,T}
Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	We are fine with both options. It seems there is not much discussions in RAN1/2 so far.

	Qualcomm
	Option 1

	CATT
	Option 1. 

	Huawei
	Option 1

	Nokia
	Option 2. We notice that RAN1 does not have much discussion on {N,T}. Regarding the UE measurement behaviors, RAN4 has more expertise. 
If the number of samples is single for low latency, then the measurement processing can be further optimized. We see the similar issue statement in issue 2-4-1.

One latency issue associated with {N,T} is shown as below. Since {N,T} selection is up to UE implementation, we expect certain PRS cannot be measured as network intended. At this point, we assume that further optimization is possible for a single sample measurement cases. 


We propose to discuss measurement period optimizations related to {N,T} along with T_available  for positioning frequency layers in which PRS resources are contained within a single measurement gap.

	Ericsson
	Option 1.



Issue 2-2-2: A new set of {N, T} to allow a shorter processing time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced
Tentative agreements: none
Candidate options: 
· Option 1: (Huawei, QC, Intel, vivo, CATT, OPPO)
· Wait for RAN1/2 outcome
· Option 2: (Nokia)
· RAN4 to study new set of {N, T} to allow a shorter processing time T along with MG configurations.
Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	We are fine with both options. It seems there is not much discussions in RAN1/2 so far.

	Qualcomm
	Option 1

	CATT
	Option 1. Same as issue 2-2-1. 

	Huawei
	Option 1

	Nokia
	The current spec has the shortest processing T = 8ms, that has been defined by RAN1. We don’t see clear justification why 8m is the minimum T. When low latency measurement is considered, RAN4 can discuss whether it can be faster than the current spec.
-     durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50 ms.
-     durationOfPRS-ProcessingSymbolsInEveryTms: This field specifies the values for T. Enumerated values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.

Regarding UE selection of N and T, it opens to any listed numbers. For example, although the shortest N = 0.125ms, but the processing time takes at least T=8ms or longer. RAN4 may discuss weather this can be further improved.



Sub-topic 2-3 Measurement gaps
Issue 2-3-1: Measurement gap enhancements 
· Option 1: (Huawei, Intel, CATT, OPPO)
· Wait for RAN1 outcome
· Option 2: (E///)
· In case of measurement gap enhancements by introducing new gaps for positioning RAN4 can decide without RAN1/2 involvement 
· Option 3: (QC)
· RAN4 to discuss enhancements within Rel-17 MG enhancements, e.g.
· Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting 〖CSSF〗_(PRS,i)=1 for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
· For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that 〖CSSF〗_(PRS,i)=1.
Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	Support Option 1.

	Qualcomm
	Option 3

	CATT
	Option 1. 

	Huawei
	Option 1

	Nokia
	Option-2, we propose to analyze issues with existing other MG patterns for low latency purpose.



Issue 2-3-3: Introduction of new measurement gap patterns
· Option 1: (QC, vivo, CATT, OPPO)
· No introduction of new gap patterns at current stage, FFS based on outcome of other WGs
· Option 2: (Huawei)
· No introduction of new gap patterns since no clear need to either enlarge the MGL or shorten the MGRP for PRS measurements
· Option 3: (E///, Nokia)
· Analyze issues with existing other MG patterns
· Study new MG patterns in the context of latency reduction for positioning
· Option 3a:
· RAN4 may introduce new gaps for positioning dependent on necessity and issues found with existing gaps
Recommendations for 2nd round: Further discuss the candidate options.
	Company
	Comments

	vivo
	Support Option 1.

	Qualcomm
	Option 1

	CATT
	Fine with option 1. 

	Huawei
	Option 1 is fine

	Nokia
	Option-3 and 3a.



Issue 2-3-6: MG enchancement features
Tentative agreements: none
Candidate options:
· Option 1: (Nokia, QC, vivo, E///, Nokia)
· RAN4 to agree the use of MG enhancements features pre-configured MG and concurrent MG for positioning measurement in the framework of reducing latency for positioning.
· Option 2: (CATT, Huawei)
· Wait for outcome of RAN1 on MG related enhancements
Recommendations for 2nd round: Further discuss
	Company
	Comments

	Qualcomm
	Propose to separate option 1 into two separate proposals.
· Option 1a: RAN4 to agree the use of MG enhancements feature of pre-configured MG for positioning measurement in the framework of reducing latency for positioning.
· Option 1b: RAN4 to agree the use of MG enhancements feature of concurrent MG for positioning measurement in the framework of reducing latency for positioning.


	CATT
	Option 2. 

	Huawei
	Option 2, we should avoid parallel discussion in two WGs.

	Nokia
	Support option-1. We agree to QC. It will be better to make separate discussion to study which scheme can effectively reduce latency.



Sub-topic 2-4 Measurement period
Issue 2-4-1: Measurement period optimizations related to T_last
Tentative agreements: none
Candidate options:
· Option 1: (QC, Huawei, Nokia, OPPO)
· Measurement period optimizations related to T_last should be considered for positioning frequency layers in which all PRS resources are contained within a single measurement gap instance per T_(available_PRS”,” i)
· Option 2: (CATT)
· TBA
Recommendations for 2nd round: Further discuss
	Company
	Comments

	Qualcomm
	Option 1

	CATT
	Need further study. Open to consider optimization but the details are FFS. 

	Huawei
	Option 1

	Nokia
	Option 1.



Sub-topic 2-5 Prioritization of low-latency measurements
Issue 2-5-1: RAN4 to specify condition enabling prioritization of low-latency measurements
Tentative agreements: none
Candidate options:
· Option 1: (QC)
· Similar to the “long-periodicity” condition in Rel-16, RAN4 should specify a condition to prioritize low-latency positioning measurements by setting 〖CSSF〗_(PRS,i)=1 for positioning frequency layers that satisfy the low-latency condition. The new low-latency condition in Rel-17 could be limited to scenarios where a dedicated MG for positioning is not configured by the network.
· Option 2: (Huawei, CATT, Nokia, E///, OPPO, vivo)
· FFS
· Option 3:
· TBA
Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	Option 2. FFS. It is not clear so far how low latency measurements are performed. Setting CSSF = 1 could not always work especially for shorter periodicities, e.g., 40ms PRS periodicity. 

	Qualcomm
	Support option 1 but we are open to discuss further in the next meeting.

	CATT
	Option 2. Included in issue 2-3-1. 

	Huawei
	Option 2. Same issue as 2-3-1.

	Nokia
	Option 2. It needs to consider side-effect to mobility measurement when latency positioning measurements has priority. The UE positioning processing for positioning is relatively defined longer than other mobility measurements defined as Issue 2-2-2.



Issue 2-5-2: Enable requesting dedicated MG setting for positioning measurements
Tentative agreements: none
Candidate options:
· Option 1: (QC)
· For UEs that support multiple concurrent MG in Rel-17, the UE should be able to request and the network should be able to configure a dedicated MG for positioning measurements, so that 〖CSSF〗_(PRS,i)=1.
· Option 2: (Huawei, vivo, E///, Intel, Nokia, CATT, OPPO)
· FFS based on scope of WG or MG enhancement WI conclusions

Recommendations for 2nd round: Further discuss
	Company
	Comments

	vivo
	Option 2

	Qualcomm
	Support option 1 but we are open to discuss further in the next meeting.

	CATT
	Option 2. Included in issue 2-3-1. 

	Huawei
	Option 2. Same issue as 2-3-1.

	Nokia
	Option-2



Topic #3: Impact on existing UE positioning and RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112554
	vivo
	Discussion on impact to existing UE positioning and RRM requirements
Proposal 1: No new measurement gap with larger MGL is identified based on progress of positioning enhancement.
Proposal 2: Reducing number of samples for latency reduction has impact on existing positioning measurement requirements.
Proposal 3: CCSF for monitoring multiple layers outside gaps need to be revised to account for PRS based measurements if gapless measurement is introduced.

	R4-2113880
	ZTE Corporation
	Impact on existing UE positioning and RRM requirements
Proposal 1: MG-less measurements can be supported conditioned on that no impact to current RRM measurements shall be made. 
Observation 1: RAN2 already supports the gap sharing among intra-frquency measurement and inter-frequency measurement indicated by RRC signaling MeasGapSharingConfig in TS 38.331.
Proposal 2: If RAN4 updates the sharing principle of RRM measurements and positioning measurements (possibly with a similar signalling as MeasGapSharingConfig), there might be potential impact to RRM measurements.

	R4-2114313
	Huawei, HiSilicon
	Discussion on new MGP for positioning
Proposal: RAN4 does not introduce new MGPs for positioning in Rel-17.

	R4-2114462
	Ericsson
	Impact on RRM and positioning requirements
Impact of RRM on existing positioning requirements:
· Observation 1: Both legacy SRS configuration and positioning SRS configuration can be used for positioning timing measurements (UE Rx-Tx timing measurement, gNB Rx-Tx timing measurement and UL RTOA).
· Observation 2: SRS antenna port switching may lead to timing error of 130 ns due to transmit time misalignment between the SRS antenna ports.
· Observation 3: Each SRS antenna port switching during the UE Rx-Tx timing measurement period will cause significant additional timing error (up to 260 Tc corresponding to 40 m) in the UE Rx-Tx timing measurement results.
· Observation 4: SRS antenna port switching is enabled/configured by gNB while the UE is configured with UE Rx-Tx time difference measurement by LMF via LPP without gNB awareness.
· Observation 5: UE Rx-Tx timing measurement is configured occasionally, is one time reporting upon receiving multi-RTT assistance data and is also more critical feature than SRS antenna port switching.
· Proposal #1: If the UE is configured with SRS both antenna port switching and UE Rx-Tx timing measurement then to any impact due to SRS switching on UE Rx-Tx timing measurement accuracy should be avoided.
· Proposal #2: Following options are considered to avoid impact on due to SRS switching on UE Rx-Tx timing measurement accuracy:
· Option 1: The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period.
· Option 2: The UE performs SRS antenna port switching but discards the UE Rx-Tx timing measurement if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period.
· Observation 6: The gNB can deconfigure the UE with SRS antenna port switching when the gNB is configured to perform the gNB Rx-Tx time difference measurement or UL RTOA measurement by the LMF via NRPP.
· Proposal #3: Impact of the SRS antenna port switching on gNB Rx-Tx time difference measurement or UL RTOA measurement can be prevented by gNB implementation.


Impact of positioning measurement on RRM requirement:
· Observation 7: Positioning measurements without gaps if supported in Rel-17 may impact the existing RRM requirements in some scenarios e.g. when SMTC period is shorter. So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.
· Observation 8: So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.




Open issues summary and companies views’ collection for 1st round 
Sub-topic 3-1 Measurement Gaps
Issue 3-1-1: Larger MGL shall be introduced based on progress in other WG
· Proposals
· Option 1: Yes (vivo)
· Option 2: TBA
· Recommended WF
· Wait for progress in other WG

Sub topic 3-1-1: Issue 3-1-1: Larger MGL shall be introduced based on progress in other WG 
	Company
	Comments

	XXX
	

	Huawei
	We do not support option 1. 
It is noted that NW would typically transmit PRS in synchronized manner to avoid PRS interference and impacts to data resources, so the multiple PRS resources are more likely to be compressed rather than distributed. Also, RAN4 has agreed that a PRS resource is considered to be overlapping with MG if the minimum number of repetitions are included in MGL, and for typical PRS BWs the minimum number of repetitions is 1, which means the MGL does not necessarily need to cover all the configured repetitions of a resource.

	Qualcomm
	We don’t support option 1 at this point. It can be revisited if needed.

	Intel
	Don’t support Option 1. If the new gap pattern introduce it can be appliable for Rel17 UE. No impacts on Rel16 requirements indeed.

	vivo
	Support Option 1. So far there is no new PRS design in R17-NR positioning enhancement. Larger MGL shall be introduced based on progress in other WG.

	Ericsson
	The Larger MGL can be decided by RAN4 like RAN4 decided MG #24 and # 25 for positioning in R16

	Nokia
	We don’t see clear benefit yet. It is FFS.

	CATT
	Don’t support option 1 on this stage. Same as issue 2-3-3. 

	OPPO
	Related to issue 2-3-3, 2-3-4. We don’t support option 1 at this point.



Issue 3-1-2: Gapless measurement shall be introduced based on progress in other WG
· Proposals
· Option 1: Yes
· Option 2: TBA
· Recommended WF
· Wait for progress in other WG

Sub topic 3-1: Issue 3-1-2: Gapless measurement shall be introduced based on progress in other WG
	Company
	Comments

	XXX
	

	Huawei
	We agree with the Recommended WF. 
We think this issue is same as Issue 2-3-2, so we see no need to further discuss on this issue.

	Qualcomm
	See issue 2-3-2.

	Intel
	We though this gapless measurement was a Rel17 feature. Thus it will not impact current Rel16 requirements. 
Issue 2-3-2 is for the Rel17. 

	Vivo
	Support Option 1.

	Ericsson
	Wait for RAN1 agreements on Gapless measurement

	CATT
	Wait for RAN1 outcome

	OPPO
	Agree with the Recommended WF.



Issue 3-1-3: Gapless measurement for PRS based measurements invoke revision of CCSF
· Proposals
· Option 1: Yes (vivo)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 3-1: Issue 3-1-3: Gapless measurement for PRS based measurements invoke revision of CCSF
	Company
	Comments

	XXX
	

	Huawei
	We technically agree with option 1, but again whether to introduce gapless PRS measurement in being discussed in RAN1, and RAN4 should wait for the conclusion before making any technical agreement related to it.

	Qualcomm
	See issue 2-3-2. No need to discuss now.

	Intel
	We though this gapless measurement was a Rel17 feature. Thus it will not impact current Rel16 requirements. 
Issue 2-3-2 is for the Rel17. 

	Vivo
	Support Option 1. If gapless measurement for PRS based measurement is introduced, CCSF for monitoring multiple layers outside gaps need to be revisited.

	Ericsson
	Wait for RAN1 agreements before discussing details. 

	Nokia
	We prefer to discuss firstly MG-based improvement.

	CATT
	Need waiting for RAN1 outcome. 

	OPPO
	FFS



Issue 3-1-4: Sharing principle of RRM measurements and positioning measurements
· Proposals
· Option 1: If RAN4 updates the sharing principle of RRM measurements and positioning measurements (possibly with a similar signalling as MeasGapSharingConfig), there might be potential impact to RRM measurements. (ZTE)
· Recommended WF
· Needs discussion

Sub topic 3-1: Issue 3-1-4: Sharing principle of RRM measurements and positioning measurements
	Company
	Comments

	ZTE
	This can be treated as an observation actually since it has an ‘if’ in front of the whole statement. So basically we want to say that if the sharing principle is to be changed then there will be impact.

	Huawei
	It is noted that in Rel-16 CSSF there is no configurable MG sharing between RRM and PRS measurement, and PRS measurement is considered same as inter-freq and inter-RAT measurement. We do not prefer to further define the MG sharing mechanism for RRM and PRS measurement, as it will make the CSSF calculation more complex and inconsistent between Rel-16 and Rel-17.

	Qualcomm
	This is an observation, not a proposal.

	Intel
	Not clear the exact proposal. Can be FFS

	Ericsson
	Agree but need further analysis after Gapless measurement is agreed by RAN1

	Nokia
	This looks like observation, and it seems like valid concern.

	OPPO
	Fine with the observation from ZTE.



[bookmark: _Hlk79944510]Issue 3-1-5: Only support gapless measurement without impacting current RRM
· Proposals
· Option 1: Yes (ZTE)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 3-1: Issue 3-1-5: Only support gapless measurement without impacting current RRM
	Company
	Comments

	ZTE
	The intention here is to minimize the impact to existing RRM requirements.

	Huawei
	Gapless PRS measurement, if introduced, will have some impacts on current RRM requirements, e.g. CSSF outside MG will need to account for PRS measurement.

	Qualcomm
	See issue 2-3-2. No need to discuss now.

	Intel
	We though this gapless measurement was a Rel17 feature. Thus it will not impact current Rel16 requirements. . 

	vivo
	Support Option 2. Gapless measurement has some impact to existing RRM requirements (e.g., CCSF and the measurement period of PRS measurement). If the gapless measurement for PRS based measurement is introduced, the new requirements need to be studied.

	Ericsson
	Too early to conclude 

	Nokia
	We prefer to discuss firstly MG-based improvement.

	CATT
	Same view as Huawei and vivo. 

	OPPO
	FFS. Gapless measurement could have impact.



Issue 3-1-6: No new MGP for positioning in Rel-17
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 3-1: Issue 3-1-6: No new MGP for positioning in Rel-17
	Company
	Comments

	XXX
	

	Huawei
	Option 1.
As commented for previous issues, we do not see clear need to either enlarge the MGL or shorten MGRP for PRS measurement. 

	Qualcomm
	We don’t see a need to introduce new MGP for positioning at this point. FFS.

	Intel
	under this issue (#3 impact on the existing RRM requirements), we need not to discuss this.

	Vivo
	Support Option 1.

	Ericsson
	Option 2. It is too early to rule out MGP for positioning in Rel-17

	Nokia
	Support to study for possible improvement.

	CATT
	Option 1. Same as issue 2-3-3. 

	OPPO
	Related to issue 2-3-3, 2-3-4. 



Sub-topic 3-2 SRS antenna switching
Issue 3-2-1: SRS antenna port switching has impact on positioning measurement and its accuracy
· Proposals
· Option 1: Yes (E///)
· Option 2: No
· Recommended WF
· Needs discussion

Sub topic 3-2: Issue 3-2-1: SRS antenna port switching has impact on positioning measurement and its accuracy 
	Company
	Comments

	XXX
	

	Huawei
	We do not agree with option 1, at least for now.
In our understanding, only positioning SRS can be used for UE Rx-Tx and gNB Rx-Tx measurement, and there is no antenna switching for positioning SRS. 
We are open to other opinions.

	Qualcomm
	We would like more time to analyze this issue and we will provide more comments later.

	Intel
	Can be FFS

	vivo
	Fine to further study the positioning measurement impact of the SRS antenna port switching.

	Ericsson
	We are fine to further study the impact SRS antenna port switching has impact on positioning measurement. 
To Huawei: Any of the Rel-15 SRS and positioning SRS can be used for UE Rx-Tx and gNB Rx-Tx measurements. This is clearly specified in RAN1 spec. Please see below from TS 38.214: SRS-Resource is legacy R15 SRS, while, SRS-PosResource is R16 SRS only for positioning. So SRS-Resource when is configured the SRS antenna switching can occur and there can be error of 130 ns / SRS switching.
SRS is capability and is more likely that legacy SRS is supported by more UEs and also some legacy BSs may not support SRS-PosResource. So use of SRS-Resource for UE/gNB Rx-Tx will be very relevant and valid scenario.
[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc75165379]6.2.1.4	UE sounding procedure for positioning purposes (TS 38.214)
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
…..
[bookmark: _Toc60777398][bookmark: _Toc76423684]–	SRS-Config (TS 38.331)
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources, a list of SRS-PosResources, a list of SRS-PosResourceSets and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources or SRS-PosResources. The network triggers the transmission of the set of SRS-Resources or SRS-PosResources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).
SRS-Config information element


SRS-Resource ::=                        SEQUENCE {
srs-ResourceId                          SRS-ResourceId,
nrofSRS-Ports                           ENUMERATED {port1, ports2, ports4},
ptrs-PortIndex                          ENUMERATED {n0, n1 }                                           OPTIONAL,   -- Need R
transmissionComb                        CHOICE {

SRS-PosResource-r16::=                  SEQUENCE {
srs-PosResourceId-r16                   SRS-PosResourceId-r16,
transmissionComb-r16                    CHOICE {
        n2-r16                                  SEQUENCE {
            combOffset-n2-r16                       INTEGER (0..1),
            cyclicShift-n2-r16                      INTEGER (0..7)



	Nokia
	Further study the impact SRS antenna port switching. If SRS AP is switched, its practical impact is expected in measurement performance. However, it is FFS if it impacts minimum requirements. 

	CATT
	FFS

	OPPO
	FFS. SRS antenna port switching during the UE Rx-Tx timing measurement period could happen anyway. How to avoid can be further studied.



Issue 3-2-2: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for UE Rx-Tx measurement accuracy
· Proposals
· Option 1: The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period. (E///)
· Option 2: The UE performs SRS antenna port switching but discards the UE Rx-Tx timing measurement if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period. (E///)
· Recommended WF
· Needs discussion

Sub topic 3-2: Issue 3-2-2: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for UE Rx-Tx measurement accuracy 
	Company
	Comments

	XXX
	

	Huawei
	Pending on Issue 3-2-1.

	Qualcomm
	See issue 3-2-1

	Intel
	Pending on Issue 3-2-1.

	vivo
	Fine to further study the positioning measurement impact of the SRS antenna port switching.

	Ericsson
	We are fine to check more details. But there is no doubt that SRS antenna port switching can occur during the UE Rx-Tx timing measurement period when legacy SRS is used.

	Nokia
	FFS

	OPPO
	Same comment as issue 3-2-1.



Issue 3-2-3: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for gNB Rx-Tx and UL RTOA measurement accuracy
· Proposals
· Option 1: Can be avoided by gNB implementation (E///)
· Option 2: TBA
· Recommended WF
· Needs discussion
Sub topic 3-2: Issue 3-2-3: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for gNB Rx-Tx and UL RTOA measurement accuracy
	Company
	Comments

	XXX
	

	Huawei
	Suggest FFS.
We do not think gNB Rx-Tx will be impacted as it is measured on positioning SRS, but UL-RTOA can be measured from regular SRS, and we need more time to check whether the impact can be fully avoided by gNB implementation.

	Qualcomm
	See issue 3-2-1

	Intel
	Pending on Issue 3-2-1.

	vivo
	Better to have requirements/behavior specified to ensure measurement performance.

	Ericsson
	We are fine to check more details. 
To Huawei: please see our response under issue 3-2-1. As explained both SRS-Resource and SRS-PosResource are supported for gNB Rx-Tx.
To Vivo: As stated in our paper gNB can disable SRS antenna switching when gNB is configured with gNB Rx-Tx. So it can be handled by gNB implementation. But we are fine to further study if gNB requirements/behavior need also need to be specified.

	Nokia
	FFS

	OPPO
	Same comment as issue 3-2-1.



Sub-topic 3-3 Number of samples
Issue 3-3-1: Reducing number of samples for latency reduction has impact on existing positioning measurement requirements
· Proposals
· Option 1: Yes (vivo)
· Option 2: No
· Recommended WF
· Discussion/issue based on discussion in Topic #2
· Sub topic 3-3: Issue 3-3-1: Reducing number of samples for latency reduction has impact on existing positioning measurement requirements 
	Company
	Comments

	XXX
	

	Huawei
	We do not agree with option 1.
We think RAN4 should define new requirements based on reduced number of samples, instead of changing the existing Rel-16 requirements.

	Qualcomm
	We understand that this means that low-latency positioning measurements will or may have different requirements from the existing requirements. If that is the correct interpretation, then we agree.

	Intel
	We do not agree with option 1.


	vivo
	Qualcomm’s understanding is aligned with our intention. We are open to how the requirements for low latency are specified. It could be requirements specified in new section or incorporated in existing requirements.

	Ericsson
	Better to discuss under Topic # 2

	Nokia
	Seems like repeated issue. Agreeable to Option-1

	CATT
	Same view as Huawei. 

	OPPO
	Fine with “Low-latency positioning measurements will or may have different requirements from the existing requirements”.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-1: Larger MGL shall be introduced based on progress in other WG
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-3-3



	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-2: Gapless measurement shall be introduced based on progress in other WG
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-3-2



	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-3: Gapless measurement for PRS based measurements invoke revision of CCSF
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-3-2



	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-4: Sharing principle of RRM measurements and positioning measurements
Tentative agreements: Merged with issue 2-3-2Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-5: Only support gapless measurement without impacting current RRM
Tentative agreements: Merged with issue 2-3-2
Candidate options: none
Recommendations for 2nd round: none



	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-6: No new MGP for positioning in Rel-17
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-3-3



	
	Status summary 

	Sub-topic#3-2
	Issue 3-2-1: SRS antenna port switching has impact on positioning measurement and its accuracy
Tentative agreements:
FFS: the impact of SRS antenna port switching impact on UE Rx-Tx measurement
· FFS: solution depends on the impact if identified.
Candidate options:
Recommendations for 2nd round: continue discussion in 2nd round



	
	Status summary 

	Sub-topic#3-2
	Issue 3-2-2: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for UE Rx-Tx measurement accuracy
Tentative agreements: Merged with issue 3-2-1.
Candidate options:
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#3-2
	Issue 3-2-3: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for gNB Rx-Tx and UL RTOA measurement accuracy
Tentative agreements:
FFS: the impact of SRS antenna port switching impact on gNB Rx-Tx measurement and ULRTOA
· FFS: solution depends on the impact if identified. 
Candidate options:
Recommendations for 2nd round: continue discussion in 2nd round



	
	Status summary 

	Sub-topic#3-3
	Issue 3-3-1: Reducing number of samples for latency reduction has impact on existing positioning measurement requirements
Tentative agreements:
Candidate options:
Recommendations for 2nd round: merged with issue 2-1-9




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 3-2 SRS antenna switching
Issue 3-2-1: SRS antenna port switching has impact on positioning measurement and its accuracy
Tentative agreements:
FFS: the impact of SRS antenna port switching impact on UE Rx-Tx measurement
· FFS: solution depends on the impact if identified.
Candidate options:
Recommendations for 2nd round: continue discussion in 2nd round
	Company
	Comments

	vivo
	FFS. 
According to UE Rx-Tx timing difference measurement definition, it is related to uplink subframe timing rather than SRS transmission timing, which is supposed to be aligned with uplink subframe timing.
The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [18], defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.


	Huawei
	Fine with the tentative agreement



Issue 3-2-3: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for gNB Rx-Tx and UL RTOA measurement accuracy
Tentative agreements:
FFS: the impact of SRS antenna port switching impact on gNB Rx-Tx measurement and ULRTOA
· FFS: solution depends on the impact if identified. 
Candidate options:
Recommendations for 2nd round: continue discussion in 2nd round
	Company
	Comments

	Huawei
	Fine with the tentative agreement

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Rel-17 positioning enhancements RRM_1
	Ericsson
	WF document to capture agreements from thread

	Reply LS on PRS processing samples
	Ericsson
	To: RAN1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2114311
	reply LS on on PRS processing samples
	Huawei
	Postponed
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115365
	WF on Rel-17 positioning enhancements RRM_1
	Ericsson
	Agreeable
	

	R4-2115366
	Reply LS on PRS processing samples
	Ericsson
	Agreeable
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Dominik Frank
	dominik.frank@ericsson.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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