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Introduction
The document contains discussion related to the RRM performance requirements for gNB positioning measurements:
The document contains the following four main topics:
· Topic #1: Latency reduction of positioning measurement (Agenda item: 8.21.2.2)
· Topic #2: Impact on existing UE positioning and RRM requirements (Agenda item: 8.21.2.4)
· Topic #3: Others (Agenda item: 8.21.2.6)
Topic #1: Latency reduction of positioning measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117355
	CATT
	Proposal 1: RAN4 discuss and approve the simulation assumption shown in Annex for the evaluation of the PRS processing samples reduction in this meeting. 
Proposal 2: For the PRS measurement outside gap i.e when the PRS bandwidth is within the active BWP and the PRS resources have the same numerology as the active BWP, the processing samples for AGC are not needed. 
Proposal 3: For the PRS measurement with small periodicity or the PRS measurement with resources having multiple PRS symbols in one sample or for the UE which have higher processing capability, the processing samples for AGC margin can be reduced. 
Proposal 4: If the reduction of the PRS processing samples is defined as UE capability, it should be a new and separated capability with UE processing capability {N,T}. 
Proposal 5: 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. 
Proposal 6: For the impact on different measurement (PRS-RSRP, PRS-RSTD and UE Rx-Tx time difference measurement), it is better to define same principle of processing samples reduction at least for AGC margin. But the impact of simulation samples reduction should be decided after the simulations are performed. 
Proposal 7: The latency enhancements on UE capability {N, T} is within RAN1/2 scope. RAN4 wait for the outcome of RAN1/2 discussion. 
Proposal 8: RAN4 need to define new set of measurement requirements for the PRS measurements outside gap and possibly the requirements for the measurement which includes both inside gap and outside gap. 
Proposal 9: For the measurement requirements of the PRS measurement outside gap, the measurement requirements for PRS measurement within gap can be baseline with the following factors revisited or newly included: 
· The available PRS periodicity in each positioning frequency layer 
· CSSFoutside_gap
· The number of samples which can be considered with processing samples reduction
· The approach on the calculation of multiple positioning frequency layers
· The requirements applicability
· UE capability of PRS prioritization
· PRS processing window
Proposal 10: No introduction of new gap patterns at current stage. 
Proposal 11: The use of MG enhancement features (pre-configured MG and concurrent MG) for PRS measurement has been discussed and agreed in R17 gap enhancement WI. We don’t need to repeatedly discuss here. 

	R4-2117492
	Qualcomm Incorporated
	Proposal 1: Subject to UE capability, the UE may be able to perform low-latency measurements with M=1 when the PRS resources are contained within the active BWP during the measurement period. 
Proposal 2: If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain then the UE does not need to use one PRS sample to set its Rx AGC and M=1 can be supported. The UE is not required to perform additional SSB measurements for the SSBs configured as QCL sources for PRS (per prior RAN4 agreement).
Proposal 3: To enable low-latency measurements with M = 1 in additional scenarios, RAN4 should discuss under which conditions it would be possible to use some PRS resource repetitions (in different slots) within one PRS instance to set the Rx AGC.
Proposal 4: When introducing RRM requirements for gapless PRS measurements in TS 38.133, the general applicability statement in section 9.1 would be revised and new subsections would be created to separate the requirements that are different between measurements with and without gaps.
Proposal 5: The measurement period requirements should be revisited for gapless PRS measurements.
Observation 1: The processing window is exclusively for PRS measurement. CSSF may not apply to gapless measurements.
Observation 2: When a PRS processing window is configured, PRS is completely processed with the window up to UE capability. The definition of  may be revisited for gapless PRS measurements.
Proposal 5: FFS how modify the definitions of  ,   and  pending more details about the PRS processing windows.
Proposal 6: FFS the applicable range of number of samples for PRS gapless measurements.
Proposal 7: For UEs that support multiple concurrent MG in Rel-17, when the network configures a dedicated MG for positioning measurements, the UE sets .
Proposal 8: For a low-latency PFL i with ,  and , set in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.

	R4-2117703
	CMCC
	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: reducing the number of samples used for AGC can be considered for latency reduction of positioning measurement.
Proposal 2: AGC margins need to be revisited at least for following cases:
· 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
· 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 3: for PRS measurement outside the measurement gap for the purpose of latency reduction, MGRP is not needed to be considered for the PRS measurement period requirements.
Proposal 4: for PRS measurement outside the measurement gap, the periodicity of PRS processing window need to be considered for the measurement period requirements, for example, the periodicity of PRS processing window could be considered in Tavailable.

	R4-2117776
	vivo
	Proposal 1: RAN4 need to consider one sample for AGC margin for PRS measurement.
Proposal 2: Consider 2 samples for R17 positioning measurement, where 1 sample is for AGC margin.
Proposal 3: The PRS RB for R17 positioning measurement should be considered no less than 48.
Proposal 4: The higher Side condition should be considered (e.g., -6dB) for R17 positioning measurement compared with R16.
Proposal 5: The channel model for R16 should be reused in R17 positioning measurement.
Proposal 6: RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for gapless measurement.
Proposal 7: The Pre-MG and concurrent MG should be allowed for R17 PRS measurement.
Proposal 8: No necessary to introduce the new gap pattern at current stage.
Proposal 9: RAN4 need to further study on trade-off between flexibility and latency reduction for optimizing T_last.
Proposal 10: RAN4 can follow the conclusion from RAN1 for , namely introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency. 
Observation 1: For AWGN channel, the UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 20Tc except the case of 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 49.1Tc except the case of 24 RBs.
Observation 4: 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 24.8Tc except the case of 24 RBs.
Observation 5: For AWGN channel, PRS RSTD measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 24RBs.
Observation 6: For Fading channel, compared with 4 samples, 1 sample has a significant reduction in PRS RSTD measurement accuracy under most cases.
Observation 7: For 2 samples, the overall performance is worse than 4 samples in PRS RSTD measurement accuracy.
Observation 8: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in almost all cases.
Observation 9: 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 10: 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. 
Observation 11：There is no much discussion regarding the issue of {N, T} capability in RAN1/2.

	R4-2118018
	Intel Corporation
	Observation 1a: Under NLOS fading channels (e.g. TDL-A, TDL-C), for all PRS BW ([≥24, ≥64, ≥128]),  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 obvious error floor at >5% CDF with 1 sample. 
Observation 1b: Under LOS fading channel (e.g. TDL-D), the performance degradation of RSTD measurement accuracy due to single measurement sample can also be identified. 
Observation 1: Under the practical fading channels, the reduction on the number of measurements samples can result in the performance degradation obviously. But fortunately, such degradation can be converged at 5% CDF in LOS channel model.
Observation 2a:  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 2b:  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 1: It is possible and feasible to reuse the current RSTD accuracy requirements in  Rel16 [2]  to these measurements with less measurement samples under LOS channel and higher SINR side condition(e.g. SINR=[0,-6]dB for the reference cell and neighbor cell respectively).
Observation 3a: Under LOS channel model, when PRS BW is too small the obvious performance degradation when M=2 can be observed as that when M=1.
Observation 3b: Under LOS channel model, when PRS BW is larger enough the performance degradation when M=2 can be ignorable in comparison with that of M=1.  
Proposal 2: M=2 is also feasible when SINR side conditions are same as these of Rel16 when PRS BW is larger enough.
Proposal 3: It is necessary to indicate the number of samples to be expected (e.g. 1 or 2) with which UE can support the latency RSTD measurement accuracy requirements also.  
Proposal 4: RAN4 needs to specify the requirements for NR positioning measurement with “M” samples up to UE capability and other side conditions as below.
	 
	Specific conditions (e.g. SINR, channel which under R4 discussion) being met
	Specific conditions (e.g. SINR, channel which under R4 discussion) can’t be met

	UE capable to support M samples
	R16 
	Relaxed requirements / or No requirements

	UE NOT capable to support M samples
	No requirements


Observation 4: The necessary requirements for the measurement wo MG shall be defined in RAN4.
Proposal 5: 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).
Proposal 6: RAN4 can study the multiple gaps for PRS and other measurements in the current Rel17 NR MG_enh WI.  

	R4-2118393
	OPPO
	Proposal 1: PRS-NormLengthPerSlot should be considered to reduce the number of PRS samples.
Proposal 2: The period of gapless PRS measurements should be reconsidered based on PRS processing window and PRS processing capability outside MG. 
Proposal 3: Discuss the following rules to achieve the alignment among PRS configuration, MG configuration and UE processing capability
1. The time offset difference between PRS resources in the same positioning frequency layer should be small so that all PRS resources could be covered by MGL.
1. The periodicity of PRS resources and MG should be configured as the same value, and they should be very close to, but no shorter than the UE capability T. 
1. The time duration of available PRS in the positioning frequency layer i should be no larger than the UE capability . 
1. The number of PRS resources in each slot in the positioning frequency layer i should be no larger than the UE capability . 
Proposal 4: Discuss simultaneous measurements for more than one positioning requests if same PRS resources are configured. 	

	R4-2118936
	ZTE Corporation
	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 1: No introduction of new gap patterns at current stage, FFS based on outcome of other WGs.
Proposal 2: Wait for RAN1 outcome on MG enhancement.
Proposal 3: Regarding {N, T}, wait for a clear RAN1 conclusion and then proceed with RAN4 work.

	R4-2119008
	Nokia, Nokia Shanghai Bell
	Reduced number samples of PRS measurement
Observation 1 : From the network point of view, it is unlikely that LMF considers various M numbers and different measurement period depending on the channel conditions among neighbor cells and a service UE. 
Observation 2 : Supporting a single sample measurement (M=1) is important for latency reduction. RAN1 has agreed to M=1 is supported for low latency use case.
Proposal 1: If a minimum number of sample (M) measurement is defined (i.e. M=1 or M=2) with measurement conditions, LMF can configure a UE to measure measurement samples by compromising between accuracy and latency.
Proposal 2 : Add side conditions in the RRM requirements to satisfy minimum number of sample (i.e M=1) measurement or side conditions as not to apply accuracy requirement. 
Observation 3 : When target PRS is transmitted within active BWP, additional measurement sample time is not needed, and a few OFDM symbol length is expected to train AGC.
Observation 4: When measurements across different carrier frequency or positioning measurement with BWP switching, a UE needs one additional sample to adapt AGC and RF setting.
Proposal 3 : RAN4 studies RX beam sweeping reduction if UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info). A UE is expected to perform full RX beam search with NRX beam = 8. 
Measurement period optimizations for latency reduction
Observation 5: Rel-16 assumes that UE processing capability and PRS resource configuration are set without dependency. misalignment between PRS resource allocation and UE processing capability may happen causing additional latency.
Proposal 4: In order to avoid measurement latency, UE processing capability should fit in the PRS resource allocation. We propose at least to add a condition of measurement, that is 
   -  T ms < P ms where T ms is a UE processing time and P ms is PRS resource time window that network expects UE measurements.
Latency enhancements in relation to Preconfigured MG
Observation 6 : Preconfigured MG is under discussion in measurement gap enhancement WI in RAN4. RRC signalling load and latency can be avoided by including PRS measurements to pre-configured MG pattern usage.
Observation 7 : RAN1 NR positioning WI has agreed on UL-MAC-CE for MG activation request by UE and DL MAC-CE-based MG activation procedure.  
Proposal 5 : RAN4 to review RAN1 view in Observation-7 on the preconfigured MG and further discuss the preconfigured MG activation/deactivation in Rel-17 MG-enhancement WI to make aligned agreements across the WIs.
PRS measurement outside MG (RAN1 LS R1-2108639 )
Observation 8 : It is not clear about UE behaviors on deprioritized DL signal/channel whether a UE still needs to try to decode DL signal/channels. Other features like URLLC have DL signal/channels set priorities, so DL-PRS measurement priority can be conflicted with other DL signal/channels priorities.
Proposal 6 : Ask RAN1 about UE behaviors on deprioritized DL signal/channel and how to handle other DL signal/channels priorities of other features and the DL-PRS measurement priority.
Proposal 7 : Ask RAN1 to clarify network behavior during the PRS processing window if PRS processing window sets a serving cell scheduling restriction for UE measurements. 
Observation 9 : If a UE determines higher priority for other DL signals/channels over the PRS measurement/processing , there is a concern on a risk that a UE may miss important system information configurations. The priority must be clear between network and a UE. 
Observation 10 : A UE can perform measurement for both inside MG (if MG is configured) and outside MG in a measurement period in active BWP by a UE implementation.
Proposal 8 : DL-PRS measurement priority can be applicable to serving cell PRS only. Otherwise, priority on DL-PRS from a neighbor cell causes issues in both a UE and a network. 
· Priority on DL-PRS RX from a neighbor cell must be aware and accepted by a serving cell in advance, if the priority is configured.
Proposal 9 : Do not set any network scheduling restriction in a serving cell due to PRS processing window configuration

	R4-2119356
	Huawei, Hisilicon
	Proposal 1: Without considering AGC, RAN4 to define 1-sample measurement based on -6dB Es/Iot.
Proposal 2: One sample for AGC is needed except for the case where PRS BW is fully confined in active BWP and Es/Iot side condition is -6dB.
Proposal 3: RAN4 to define one set of enhanced requirements for reduced sample number. 
Proposal 4: RAN4 to wait for further conclusions from RAN1 and to discuss how the new MG activation procedure inter-works with the RRC configured MG.
Proposal 5: RAN4 not to define dedicated MG for positioning measurement. RAN4 to discuss if proper conditions can be identified to apply CSSF=1 for low latency PRS measurement.
Proposal 6: RAN4 to discuss if requirements can be defined for the case with MG switch, e.g. by taking into account the new MG activation and deactivation mechanisms from RAN1.
Proposal 7: Tavailable,i for MG-less PRS measurement is defined based on the LCM of Tprs,i and measurement window periodicity.
Proposal 8: Update CSSF outside MG to account for MG-less PRS measurement.
Proposal 9: RAN4 to define requirements for transition between MG based and MG-less PRS measurement.

	R4-2119357
	Huawei, Hisilicon
	Observation 1: For RSTD accuracy, with 1-sample
· it is feasible to achieve similar accuracy as Rel-16 requirements at -6dB Es/Iot under all propagation conditions assumed in Rel-16
· it is feasible to achieve similar accuracy as Rel-16 requirements at -13dB Es/Iot for some but not all cases under AWGN channel
· it is NOT feasible to achieve similar accuracy as Rel-16 requirements for all cases at -13dB Es/Iot under TDL-A/C or TDL-D channel
Observation 2: For RSTD accuracy, with 2-sample
· it is feasible to achieve similar accuracy as Rel-16 requirements at -6dB Es/Iot under all propagation conditions assumed in Rel-16
· it is feasible to achieve similar accuracy as Rel-16 requirements at -13dB Es/Iot for all cases under AWGN and TDL-D channel
· it is NOT feasible to achieve similar accuracy as Rel-16 requirements for most cases at -13dB Es/Iot under TDL-A/C channel
Observation 3: For PRS-RSRP accuracy, 
· there is non-negligible performance degradation when going from 4-sample to 2-sample and to 1-sample, under all propagation conditions and at both -13dB and -6dB Es/Iot.
· the performance degradation is smaller at -6dB Es/Iot compared to -13dB Es/Iot.
Observation 4: The performance trend for UE Rx-Tx is similar to RSTD.

	R4-2119462
	Ericsson
	Observation 1: In Rel-16 positioning, M=4 was selected for DL PRS to ensure useful positioning performance, since M<4 led to poor positioning performance
Proposal  1: The reduction of the number of DL PRS processing samples is feasible under the assumption of keeping Rel-16 NR positioning accuracy requirements and for the case of using different side conditions
Observation 2: In Rel-16 positioning system study, applications with small ISD and high LOS probability, e.g. indoor environments showed higher Ês/Iot threshold values
Proposal 2: Identify higher Ês/Iot side condition(s) based on analysis of InF-SH/IOO environments
Observation 3: Low bandwidth PRS configurations show limited positioning performance in Rel-16 positioning even for M=4, therefore Rel-17 M-sample measurement with M<4 samples might not be feasible for all PRS bandwidth, depending on change of side conditions
Proposal 3: Limiting applicable DL PRS configurations to some high PRB bandwidth for M<4 processing samples in order to guarantee meaningful positioning performance is FFS and needs to be checked after deriving the new higher Ês/Iot side condition - no DL PRS PRB configuration precluded at the moment
Proposal 4: RAN4 to enable processing sample reduction to M=1, applicability per configuration is FFS
Proposal 5: RAN4 to discuss and agree on system simulation assumptions on IOO and InF-SH in order to derive new and higher Ês/Iot side condition to facilitate DL PRS processing sample reduction to M<4



Open issues summary and companies comments
Sub-topic 1-1: Number of measurement samples (M) for latency reduction 
In the following issues assume:
· M= M1+M2; Where:
· M1 = number of samples excluding AGC
· M2 = number of samples needed for AGC

Issue 1-1-1: Number of samples (M1) excluding sample(s) for AGC and associated conditions
· Proposals:
	[bookmark: _Hlk86325179]Parameters
	Vivo
	QC
	Intel (P1)
	Intel (P2)
	Nokia
	HW
	E///
	OPPO

	No of samples w/o AGC (M1)
	1
	1
	< in R16
	2
	1 
	1
	< in R16
	< in R16

	PRS Ês/Iot (dB)
	≥ -6
	As in R16
	[0,-6]
	As in R16
	As in R16
	≥ -6
	> in R16
	> in R16

	Propagation conditions
	As in R16
	As in R16
	LOS
	LOS
	LOS/short delay spread
	As in R16
	InF-SH/IOO
	As in R16

	PRS BW
	All in R16
	All in R16
	All in R16
	Large
	All in R16
	As in R16
	TBD
	Large

	Accuracy
	As in R16
	As in R16
	As in R16
	As in R16
	As in R16
FFS: Relaxed for small PRS BW
	As in R16 for RSTD and Rx-Tx, relaxed for PRS-RSRP
	As in R16
	As in R16



GTW agreements on Nov 03, 2021:

· Agreements
· Number of samples w/o AGC: M1 = 1
· FFS how to address the cases M1 = 2, 3
· PRS Ês/Iot (dB): FFS
· Propagation conditions: FFS
· PRS BW: FFS
· PRS repetition: FFS
· Tentative agreements
· PRS Ês/Iot (dB): FFS
· Option 1: Reuse Rel-16 side conditions
· Option 2: Higher side conditions
· Option 2A: [0; -6] dB
· Propagation conditions: FFS
· Option 1: Reuse Rel-16 conditions
· Option 2: LOS TDL-D, DS = 30ns, Doppler = 5 Hz
· PRS BW: FFS
· Option 1: Reuse Rel-16
· Option 2: Subset of Rel-16 PRS BW
· PRS repetition: FFS
· Session chair: further discuss detailed simulation assumptions in this meeting

· Recommended WF
· Need further discussion
· Provide input on issues identified in the tentative agreement e.g. R16 side conditions, R16 propagation conditions, subset of PRS BW etc
	Company
	Comments

	Nokia
	We support M1=1 for low latency positioning usecase. (M2 is FFS below).
Low latency usecase will be more likely indoor scenarios such that IIoT factory or indoor circumstance. The Rel-16 requirement applicability can be limited to LOS and a certain SNR range based on simulation observations. 
Also consider the Rel-16 accuracy requirements for low latency measurement is applicable, when PRB size > X.
FFS is how to treat the cases excluded from requirement applicability. We prefer to apply the requirements with relaxed margin with conditions rather than not applying the requirements. The conditions can be channel (LOS/NLOS), PRS BW size > X,  Ês/Iot > Y dB and QCL-Info etc.

	Ericsson
	We are ok to support 1 sample for SINR >= -6 dB in LOS type condition. But our understanding is R16 accuracy should apply for all existing BWs.

	Qualcomm
	M1 = 1
PRS Es/Iot – We support starting with the Rel-16 Es/Iot side conditions, which include up to Es/Iot = - 3 dB.
Propagation conditions – we support using the same channels as in Rel-16. Tests would be done in AWGN as in Rel-16.
PRS BW – Some smaller BWs (e.g. 24 PRB) may be excluded if performance with 1 sample shows too much degradation even at a higher TBD side condition. This should be determined based on systems simulation results during the performance phase.
Accuracy – RAN4 has already agreed that the goal would be to maintain Rel-16 accuracy to the extent possible. 

	Intel
	According to the agreements in the last meeting, RAN4 is preferred to keep the same accuracy requirements as Rel16. Thus, it is better to consider the feasible PRS settings which can meet the Rel16 requirements with less samples (e.g. <4)
And also from RAN1’s discussion, the more important scenario with the less sample could be LOS channel. So the LOS channel can be take the baseline assumption.  

	OPPO
	We can support M1 = 1 with higher PRS Es/Iot and/or better PRS configuration, including bandwidth and repetition number. The exact value of PRS Es/Iot could be discussed case by case since different positioning methods are assumed with different Es/Iot values in Rel-16. And the same accuracy in Rel-16 should be maintained. 
We do not expect to improve propagation conditions and the channel conditions in Rel-16 should be used. The wireless channel types in practice could be worse than simulation assumptions and therefore the accuracy cannot be guaranteed with 1 sample. The accuracy requirements defined in Rel-16, in our understanding, should be used as a kind of reference since the real channel can be worse than the specified channel type.

	CMCC
	For accuracy, Rel-16 accuracy need to be guaranteed when we discuss the latency reduction, as agreed in last meeting. For some cases, if it is difficult to have latency reduction with the same accuracy requirements as in Rel-16, some limitation/condition can be considered.

	CATT
	We are fine to support M1=1 under higher SINR condition. 
For propagation channel, we think both LOS and NLOS channel should be considered. 
For PRS BW, we suggest to consider all the BW at this stage and decide whether to preclude small BW after simulation.  
For accuracy, it has been agreed in last meeting at least the current R16 requirements should be guaranteed. 

	Huawei 
	We support to define M=1 based on ≥-6 dB Es/Iot.
Based on our simulation results, at -13dB Es/Iot and with M1=1 or 2, there is clear performance degradation for timing related measurement compared to Rel-16 requirements in fading channels. LOS channel could help when M=2, but we prefer not to define multiple sets of requirements for different combinations of M1, propagation condition, Es/Iot etc. 
We are open to discuss the propagation conditions if companies see LOS channel is needed -6 dB Es/Iot to achieve similar accuracy as Rel-16 for timing related measurements.
On the accuracy part, we found that the sample number has different performance impacts for timing related measurement (RSTD and Rx-Tx) and power measurement (PRS-RSRP). It may be difficult to achieve similar accuracy as Rel-16 for PRS-RSRP with M=1 even at -6 dB Es/Iot, and this is why we suggest to consider relaxed accuracy for PRS-RSRP.

	vivo
	We support M1=1.
For the PRS RB, from the simulation results, we can see that in the case of 24RBs, 15kHz and -6dB, 1 sample has a significant reduction in measurement accuracy compared with 4 samples. Therefore, we propose the PRS RB may need to consider no less than 48.
As for SNR conditions, the minimum is -13dB in the current requirements. From the above simulation results, it can be observed that when the side condition is -13dB, whether the sample number is 2 or 4, the measurement accuracy has a significant reduction for Fading Channel. So we recommend that for R17, the higher SNR may need to be considered (e.g., -6dB).
Regarding channel models, it can be seen from simulation results that for AWGN channel, the measurement accuracy is indeed not sensitive to side condition and sample numbers. However, in our opinion, in the practical case, most of them belong to NLOS channel model. So we understand that it may be not reasonable to define the sample number based on the LOS channel model. We propose to reuse the Rel-16 channel model for R17 positioning measurement.



Issue 1-1-2: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
· Proposal:
· Condition 1: CATT, QC, CMCC, Nokia
· When the PRS bandwidth is within the active BWP and the PRS resources have the same numerology as the active BWP
· Condition 1a: HW
· When the PRS bandwidth is within the active BWP and Es/Iot side condition is -6dB
· Condition 2: QC, CMCC
· When UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Condition 2a (QC):
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain
· Condition 3: QC, CATT
· Based on PRS configuration parameters:
· Condition 3a: QC, OPPO
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS
· Condition 3b: CATT
· For the PRS measurement with small periodicity or the PRS measurement with resources having multiple PRS symbols in one sample or for the UE which have higher processing capability
· Condition 4: CATT
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS

GTW agreements on Nov 03, 2021:
· Agreements
· Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
· Condition #1: 
· 1A) PRS bandwidth is within the active BWP and 
· FFS: 1B) Certain power difference between serving and neighbor cell signal power is maintained
· Option 1: Target PRS Es/Iot side condition is ≥ -6dB
· Option 2: Difference between serving and neighboring cell Es/Iot is within X dB

· Recommended WF
· Discuss the proposed conditions
· Continue discussion on remaining conditions.
	Company
	Comments

	Nokia
	We are ok with condition-1 and condition-2. In this case, we understood the proposal as M2 = 0.

	Ericsson
	We support conditions 1 and 2. Other conditions need further discussion

	Qualcomm
	We support conditions 1 and 2a (i.e. if either condition is satisfied). Note that 2a would be a new QCL indication in Rel-17.
RAN4 could also discuss whether it would be possible to support 1-sample measurements with condition 3b subject to UE capability.
Regarding option 1a, we’re not sure why it’s necessary to include a specific side condition when PRS is within the active BWP. Does it mean Es/Iot should be -6 dB or better? Does it have to be the same Es/Iot for SSB and PRS?

	Intel
	Support Option 1 since AGC can be maintained under such conditions.

	OPPO
	Support condition 1 and condition 3a.

	CMCC
	Support condition 1 and 2. For condition 1, AGC is not needed, same as the inter-frequency measurement without MG. For condition 2, our understanding is that since UE is provided QCL info of the PRS, which means that UE already have some priori information, AGC is not needed, or the number of samples used for AGC can be reduced, we are open to discussion.

	CATT
	Support condition 1 and condition 3. Condition 4 is same as 3a which can be merged. 
And the reduced number of samples should also be considered for higher processing capability UE. 

	Huawei 
	We support condition 1a, and we are open to discuss the condition on same numerology.
The Es/Iot condition should be considered because if the target Es/Iot for the PRS measurement is -13dB, the gain settings for receiving serving cell data (target Es/Iot is -6dB) may not be re-usable for PRS measurement.
On option 2 and 2a, there are several issues. We are not sure if QCL can provide power related information. Even it can, UE is not required to performance additional measurement for the QCL source. Even UE would measure the SSB as QCL source, the target Es/Iot for SSB is -6dB. Finally, PRS resources from different TRPs can be multiplexed on the same set of OFDM symbols, so even UE has measured the QCL source of each PRS resource, it may not be able to derive the gain setting for the PRS measurement. 
On option 3a and option 4 (which seem to be same), it means more repetitions would be needed per PRS instance. It will impact the definition of overlapping between PRS resource and MG which is based on the min number of repetitions. Also, it would increase Lprs, available (PRS durations UE needs to be measure) and could lead to longer measurement period.
On option 3b, the PRS resource instance will be not intact as some symbols will be lost. Also, AGC adjustment may require separate UE capability. 

	vivo
	We are fine with either condition 1 or condition 1a. It seems condition 1a is more reasonable.



Issue 1-1-4: If AGC is required for PRS measurements (i.e. if none of conditions is met), then number of required samples (M2) for AGC?
Background of this issue is that if none of the conditions (under which samples for AGC is not needed), is NOT met then samples for AGC (M2) will be added to the measurement samples (M1) in issue 1-1-1. 
· Proposal:
· Option 1: Vivo, HW
· M2=1
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Nokia
	Although we share view that a RX needs extra time for AGC training, but AGC needs a few OFDM symbol period. A number of sample is not a unit in the numerology, it is hard to understand how long it takes exactly.  We wish to understand more about the duration time of the required sample to reduce latency. In case of PRS repetitions AGC can be trained together within a measurement?

	Ericsson
	Support option 1

	Qualcomm
	We understand that M2 = 1 was the assumption in Rel-16. We don’t see a need to increase it. Whether M2=0 is possible in some cases in being discussed in issue 1-1-2.

	Intel
	Option 1

	OPPO
	Support option 1.

	CATT
	We are a little confused about this issue. Does it mean the number of samples for AGC is always 1 regardless the condition discussed in issue 1-1-2?
And we understand there is no assumption that M2=1 in R16 requirements. 

	Huawei
	Option 1.

	vivo
	Support option 1.



Issue 1-1-5: How to determine reduced number of samples (M) and associated parameters (e.g. side conditions) and?
· Proposals:
· Option 1: CATT, Intel, OPPO, HW, Nokia
· Based on link level simulations
· Assumptions/results in R4-2117355 (CATT), Intel (R4-2118018), HW (R4-2119357), OPPO (R4-2118393), Nokia (R4-2119011)
· Option 2: E///
· Based on system level simulations (assumptions in R4-2119462)
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Nokia
	Companies can propose side conditions with numbers from the observation as in 1-2-1

	Ericsson
	Most companies prefer link simulations. We are fine with link simulation approach to derive reduced number of samples 

	Qualcomm
	We think link level simulations may be sufficient. Could E/// clarify why SLS are needed?

	Intel
	From RAN4 perspective, the considerations is focus on the performance which need LLS. 

	OPPO
	Support option 1.

	CATT
	Support option 1. 

	Huawei
	Option 1.
The issue is the trade-off between the sample number, accuracy and side conditions, so system level simulations may not be needed.

	vivo
	We support option 1. 
We also provided simulation results in our contribution R4-2117776
· Based on link level simulations
· Assumptions/results in R4-2117355 (CATT), Intel (R4-2118018), HW (R4-2119357), OPPO (R4-2118393), Nokia (R4-2119011), vivo (R4-2117776)



Issue 1-1-6: Reducing Rx beam sweeping factor
· Proposals:
· Option 1: Vivo
· Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency.
· Option 1a: HW
· RAN4 to update the definition of NRxbeam for FR2 based on the new UE capability on lower Rx beam sweeping factor, if the capability is confirmed by RAN4
· Option 2: Nokia
· Study RX beam sweeping reduction if UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Nokia
	We support option 1 and 1a as well. We assume that beam search can be effectively done with dl-PRS-QCL-Info by avoiding exhaustive search.

	Ericsson
	Our understanding is RAN4 should first identify what will be the reduced beam sweeping factor value and under which condition before agreeing on the capability. 

	Qualcomm
	Support option 1a based on RAN1 agreement below.
Agreement: 
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers. 
· Send an LS to RAN4 to confirm. 

We could support studying Rx beam sweeping reduction when QCL information is provided to the UE, as suggested in option 2.

	Intel
	Up to RAN1’s discussion on such new UE capability. So we are fine with Option 1a

	OPPO
	Based on RAN1 agreements, we can support option 1a. whether to confirm the new UE capability on lower Rx beam sweeping factor should be discussed in RAN4. 

	CATT
	We are open to further study the UE capability on lower Rx beam sweeping factor. But we would like to understand more whether some condition is needed or it is just UE implementation? 

	Huawei
	Option 1a.
To clarify, RAN1#106b has agreed to introduce this capability, and they may send LS to RAN4 for confirmation. Maybe RAN4 can wait for the LS and then discuss this issue. To us, the impact to the requirements will be very straightforward as in option 1a, once RAN4 confirms the capability.

	vivo
	Support option 1 and option 1a.



Issue 1-1-7: Defining reduced number of samples (M) or associated parameters as UE capability?
· Proposals:
· Option 1: CATT
· If the reduction of the PRS processing samples is defined as UE capability, it should be a new and separated capability with UE processing capability {N,T}.
· Option 2: ZTE
· Regarding {N, T}, wait for a clear RAN1 conclusion and then proceed with RAN4 work.
· Option 3: Intel
· Specify the requirements for NR positioning measurement with “M” samples up to UE capability and other side conditions as below.
	 
	Specific conditions (e.g. SINR, channel which under R4 discussion) being met
	Specific conditions (e.g. SINR, channel which under R4 discussion) can’t be met

	UE capable to support M samples
	R16 
	Relaxed requirements / or No requirements

	UE NOT capable to support M samples
	No requirements


· Option 4: HW
· RAN4 to define one set of enhanced requirements for reduced sample number.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Regarding option-1 and 3, if a UE can measure with up to M=4, then the UE can measure M=1 with a single sample. It is unclear if needing a new UE capability. Regarding option-2, we think RAN4 has more specialties on UE processing like 1-1-8 issue.

	Ericsson
	At this stage RAN4 should focus on enhanced positioning requirements with reduced number of samples instead of discussing capability. This may be plenary level discussion whether the capability is mandatory or optional.

	Qualcomm
	We support option 2.
RAN1 agreements
Agreement: 
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement. 
· FFS signalling details. 

Agreement: 
For the PRS processing sample number M, at least M = 1 is supported. 

RAN4 should wait for RAN1 to finalize the new UE capability.

	Intel
	Support Option 3. Basically as RAN1 introduce the UE capability, we thought the requirements for UE support the less measurement sample shall be applied but not for the UE which has not such capability. And from RAN4 perspective, we expected the same requirements as Rel16 but with the different side conditions. 

	CATT
	Option 1. We think the options are not conflicted. Firstly, the existing capability {N,T} is defined by RAN1 and should be discussed in RAN1 if it need to be updated. Secondly, UE measurement with M=4 is already supported in R16, but UE measurement with M<4 is under discussion, whether it is UE capability has not been decided. If this is UE capability, then it should be a new capability different from {N,T}. 

	ZTE
	Our view is that maybe we should wait for more RAN1 input on the new UE capability.

	Huawei
	We support option 4 and option 2.
We suggest to define only one set of requirements for M<4 samples considering the RAN4 efforts and the timeline for Rel-17. It is noted that the requirements includes not only the measurement period requirements but also the accuracy requirements and the side conditions.
On option 1, RAN1 has already agreed that M<4 samples is a UE capability, but we think the {N,T} capability should be discussed in RAN1.
On option 3, the principle is fine, but it may be too early to conclude Rel-16 accuracy requirements can be fully re-used. 

	vivo
	RAN4 should decide the number of samples that is feasible for latency reduction, which could be dependent on issue 1-1-1. Then the requirements with reduced samples will be specified accordingly. In our understanding, this should be an optional feature though it needs discussion as part of UE feature list in R17. So, UE doesn’t support this feature is not required to meet the requirements.



Issue 1-1-8: Measurement period optimizations for latency reduction
· Proposals:
· Option 1: Nokia
· In order to avoid measurement latency, UE processing capability should fit in the PRS resource allocation. We propose at least to add a condition of measurement, that is 
   -  T ms < P ms where T ms is a UE processing time and P ms is PRS resource time window that network expects UE measurements.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	

Problem case that UE cannot not measure all of allocated PRS resources in P ms
We have discussed this issue in Rel-16. Rel-16 assumes that UE processing capability and cell-specific PRS resource configuration are set without dependency. Timeline misalignment between PRS resource allocation and UE processing capability may happen causing additional latency. For low latency, UE processing time needs to satisfy T ms < P ms. Especially, network can expect a UE to measure and report one measurement in every T_availabe_PRS with M=1.

	Ericsson
	In our view the new enhanced requirements with reduced number of samples are being defined to reduce latency. We do not see much benefit of optimizing the existing requirements.

	Qualcomm
	This question was already clarified in Rel-16. No need to revisit this issue.

	Intel
	In our views, RAN1 had not such agreements on “P” window. 

	OPPO
	Generally, we agree that the aligning PRS configuration and UE processing capability can reduce measurement latency. But the we are not clear about the UE behavior if the proposed condition is not met. 

	CATT
	In our understanding, there is no need to revisit the R16 issue. And PRS processing window is under discussion in RAN1, we should avoid the duplicated discussion. 

	Huawei
	We may need some clarification. 
UE capability is based on UE implementation and it is fixed. On the other hand, different NWs may have different PRS configuration, so we are not sure how UE could always make sure T ms < P ms.

	vivo
	We understand the measurement delay will be longer with such configuration. However, PRS configuration would be cell specific. So, it is difficult to have such constraint for all UEs with different UE capability. 



Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1: Work needed for PRS measurements without gaps
· Proposals:
· Proposal 1: CATT
· The following factors or parameters in existing requirements are revisited/modified: 
· The available PRS periodicity in each positioning frequency layer 
· CSSFoutside_gap
· The number of samples which can be considered with processing samples reduction
· The approach on the calculation of multiple positioning frequency layers
· The requirements applicability
· UE capability of PRS prioritization
· PRS processing window
· Proposal 2: QC
· General applicability statement in section 9.1 would be revised and new subsections would be created to separate the requirements that are different between measurements with and without gaps.
· The measurement period requirements should be revisited for gapless PRS measurements.
· FFS how modify the definitions of  ,   and  pending more details about the PRS processing windows.
· FFS the applicable range of number of samples for PRS gapless measurements.
· Proposal 3: CMCC
· MGRP is not needed to be considered for the PRS measurement period requirements
· Periodicity of PRS processing window need to be considered for the measurement period requirements, for example, the periodicity of PRS processing window could be considered in Tavailable.
· Proposal 4: Vivo
· RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for gapless measurement.
· Proposal 5: Intel
· 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).
· Proposal 6: HW
· Tavailable,i for MG-less PRS measurement is defined based on the LCM of Tprs,i and measurement window periodicity.
· Update CSSF outside MG to account for MG-less PRS measurement.
· Define requirements for transition between MG based and MG-less PRS measurement.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	First, we propose to clarify PRS measurement targets outside MG. Our understanding is that the target is only PRS configured with the same SCS in active BWP with a serving cell. Or this includes measuring PRS with the different SCS or inactive BWP?
Some proposals look overlap. Basically we support : 
	Tavailable,i for MG-less PRS measurement is defined based on the LCM of Tprs,i and measurement window periodicity.
	Update CSSF outside MG to account for MG-less PRS measurement.
In network point of view, UE behaviorehaviour out of MG must be clarified about UE capability and PRS prioritization, and MG-less measurement should not impact network scheduling.


	Ericsson
	RAN4 needs to define requirements without gaps based on RAN1 LS in R1-2108639. The PRS measurement requirements without gaps can fundamentally be based on existing requirements but by removing all aspects of gaps and CSSF.
First priority is to use same number of samples as in R16 PRS measurement requirements.

	Qualcomm
	There is overlap between many of the proposals above. However, RAN4 does not have all the information needed to have more concrete proposals on many of these factors/parameters. We should wait for RAN1 to finalize specifying its requirements for PRS processing windows.
At this point, RAN4 may agree on a list of factors related to the measurement period that should be revisited:
·  
· 
·  
· CSSFoutside_gap
· Applicable number of PFLs
· Applicable number of samples
Applicability of measurement requirements for PRS gapless measurements should also be discussed.

	Intel
	The proposals above can be FFS. In principle RAN4 need to define the separated  requirements based on Rel16 pos requirement with gap.  The fundamental difference could be the definition of “Taviaiable_prs”. But the detailed formulation of this requirement need more discussion.

	OPPO
	For positioning measurements, the factors in option 1 and be supported. 

	CMCC
	These options are not contradictive with each other. In our view, the common understanding is that MGRP is not needed for the PRS measurement period requirements since it is for PRS measurements without gaps. And periodicity of PRS processing window need to be considered based on RAN1 LS. As for how to specify/update the corresponding requirements, we are open to discussion.

	CATT
	The factors listed in proposal 1 should be considered when defining measurement requirements outside gap. Since the structure of measurement outside gap such as PRS processing window is still under discussion in RAN1, we need wait for more progress to define the requirements. At this stage, we can first agree the list of factors to be considered. 

	Huawei
	All the options seems aligned. 
For the first round, we suggest to list all the aspects that need to be discussed for defining requirements for MG-less measurement:
· Requirement applicability 
·  ,   and  pending more details about the PRS processing windows 
· CSSFoutside_gap
· The number of samples which can be considered with processing samples reduction
· The approach on the calculation of multiple positioning frequency layers
· Scheduling restriction pending on prioritization rule defined by RAN1
Transition between MG based and MG-less PRS measurement 

	vivo
	In our understanding, some details need to be discussed further in RAN1, including priority rules and periodicity/length of PRS processing window. RAN4 should start to discuss the requirements until there is detailed solution in RAN1.



Sub-topic 1-3: Measurement gaps enhancement/patterns for PRS measurements
Issue 1-3-1: New MG patterns for PRS measurements needed?
· Proposals:
· Option 1: CATT, Vivo, ZTE, HW
· No introduction of new gap patterns at current stage.
· Option 2: HW
· RAN4 to define support of per-FR MG for PRS measurement. UE capability is FFS and to be discussed as part of feature list.
· Option 3: Intel
· RAN4 can study the multiple gaps for PRS and other measurements in the current Rel17 NR MG_enh WI.  
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	We think option-3 will be useful to reduce latency with pre-configured MG activation and deactivation.

	Ericsson
	We support Option 1. 

	Qualcomm
	We support options 1 and 2.
Regarding option 3, RAN4 has agreed that Rel-17 multiple concurrent MG apply to PRS measurements and furthermore the network may configure one such concurrent MG exclusively for PRS measurements. We’re not sure if there are additional questions that need to be studied.

	Intel
	Option 1,2,3 can be fine for us. 
For the gap pattern itself, we are also fine with Option 1. But Option 2 & 3 are not contradicted with Option 1. 
@Qualcomm: since there are some overlapping between this WI with MG_enh ( e.g. how to handle the priority MGs among the concurrent gap instances), we suggest that we can use one thread in RAN4 to discuss them.  

	OPPO
	Support option 1 and 3. 

	CATT
	Support option 1 and option 3. 

	ZTE
	Option 1: no new MG.

	Huawei
	Option 1 and option 2.
On option 3, we understand this is already supported based on the agreements for concurrent MGs from MG Enhancement WI, so it’s not clear what is proposed to be studied. 

	vivo
	Support Option 1. No necessary to introduce the new gap pattern at current stage.
It is okay to further study PRS measurement in MG enh WI as proposed in option 3.


Issue 1-3-2: Optimization of PRS measurements with gaps
· Proposals:
· Option 1: QC
· For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.
· Option 2: OPPO
· Discuss the following rules to achieve the alignment among PRS configuration, MG configuration and UE processing capability
· The time offset difference between PRS resources in the same positioning frequency layer should be small so that all PRS resources could be covered by MGL.
· The periodicity of PRS resources and MG should be configured as the same value, and they should be very close to, but no shorter than the UE capability T. 
· The time duration of available PRS in the positioning frequency layer i should be no larger than the UE capability . 
· The number of PRS resources in each slot in the positioning frequency layer i should be no larger than the UE capability . 
· Option 3: HW
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Option-1 : for   in practice, we would like to ask QC about the condition in 1-1-8 is required as well, that means  
(i) All the PRS resources in  are contained within a single measurement gap instance, 
(ii) and a UE needs to start a new measurement in every 
Option-2  : the second bullet of OPPO is same as 1-1-8 discussion, we support.
The first bullet is about PRS configurations from cells in the network. Ideally, it helps latency reduction. Anyhow, a UE is required to measure PRS falling within MGL in Rel-16.
The third, fourth bullets seem related to UE capability. When a network configures a cell specific PRS, it is up to UE capability selection. For on-demand PRS, there may be a room of further fitting configuration as FFS.
Option-3 : T is the UE processing time. We agree to the proposal.  One note : when M=1, the last measurement is the only one. In this case, it will reduce further latency to let a UE report a new measurement in every , if T < .


	Ericsson
	Any optimization of R16 should be done only if necessary or if there is enough gain. We prefer to avoid enhancement for corner cases / limited scenario.

	Qualcomm
	There is considerable overlap between all three options. Option 1, which we proposed, is more targeted to cases where low-latency reporting can be achieved for measurements within gaps:  (no MG sharing),  (UE is not processing limited) and  (single sample). Option 3 proposes a different modification of Tlast, i.e.   vs. . We can agree to this modification.
We support a new option 1b:
For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.

	Intel
	Can be FFS. The detailed formulation of measurement requirements themselves shall be up to the other gap mechanism (e.g. the gap sharing rules)

	OPPO
	Support option 2 and are also agree with option 1 and option 3. We don’t think the three options are exclusive to each other. With the aligned PRS, MG configuration and UE capability in option 2,  in option 1 and Tlast = T+MGL in option 3 can be achieved. In our view, option 1 and option 3 are the optimization targets and option 2 is the method to achieve them. And  can be achieved via dedicated MG for PRS in issue 1-3-3

	CATT
	Same view as Ericsson, prefer not to consider the enhancement on limited scenarios and configurations. 

	Huawei 
	Option 3
On option 1, it’s not clear why the enhanced Tlast needs to be conditioned on low-latency PFL i with ,  and . Also, the PRS duration should be considered in Tlast, so Tlast=T is not sufficient. 
On option 2, the intention is not clear. All the rules are related to special NW configuration, but the requirements are generic, i.e. they are defined for a larger range of NW configurations. 

	vivo
	We are not sure about the benefit of having such enhancement/improvement.  FFS whether and how this should be improved.


Issue 1-3-3: Interaction between Rel-17 MG enhancement and PRS measurements needed?
· Proposals:
· Option 1: CATT, Intel
· Rel-17 MG enhancement for PRS measurements is not discussed under Rel-17 ePos WI:
· RAN4 can study the multiple gaps for PRS and other measurements in the current Rel17 NR MG_enh WI.  
· The use of MG enhancement features (pre-configured MG and concurrent MG) for PRS measurement has been discussed and agreed in R17 gap enhancement WI. 
· Option 2: QC
· For UEs that support multiple concurrent MG in Rel-17, when the network configures a dedicated MG for positioning measurements, the UE sets .
· Option 3: Nokia
· RAN4 to review RAN1 view in Observation-7 on the preconfigured MG and further discuss the preconfigured MG activation/deactivation in Rel-17 MG-enhancement WI to make aligned agreements across the WIs.
· RAN1 NR positioning WI has agreed on UL-MAC-CE for MG activation request by UE and DL MAC-CE-based MG activation procedure.  
· Option 4: HW
· RAN4 to wait for further conclusions from RAN1 and to discuss how the new MG activation procedure inter-works with the RRC configured MG.
· RAN4 not to define dedicated MG for positioning measurement. RAN4 to discuss if proper conditions can be identified to apply CSSF=1 for low latency PRS measurement.
· RAN4 to discuss if requirements can be defined for the case with MG switch, e.g. by taking into account the new MG activation and deactivation mechanisms from RAN1.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	We see the options are aligned as (i) discuss concurrent MG for positioning it in Rel-17 MG-enhancement WI, (ii) the decision needs to be aligned between RAN1 and RAN4. 

	Ericsson
	We support Option 1. Do not discuss MG enhancement for pos in ePos WI.

	Qualcomm
	The options above are addressing different aspects of this general topic.
RAN4 has agreed already that Rel-17 multiple concurrent MG apply to PRS measurements and furthermore the network may configure one such concurrent MG exclusively for PRS measurements. Option 2 is a direct consequence of these agreements.
Regarding option 3, we agree that if RAN1 agrees that pre-configuration of MG should be supported for low-latency positioning then RAN4 should discuss the issue within Rel-17 MG enhancements so that a unified solution can be pursued.To Huawei: Regarding the second bullet point in option 4: “RAN4 not to define dedicated MG for positioning measurement.” Could you clarify your position? Is Huawei opposed to the RAN4 agreement that the network may configure one concurrent MG exclusively for PRS measurements?

	Intel
	In RAN4 MG enh WI, the PRS measurement is one of important target in the concurrent gap object. And many similar aspects have been already discussed under this topic. So we suggest we can leverage the conclusion of the concurrent gaps in order to avoid the repeated discussion. 

But for the pre-configured MG for ePos in Option 3, since they are quite different with that for other measurements(e.g. SSB) which is extensively discussed in Rel17 MG_enh WI, we preferred to discuss this object in ePos individually. 

	OPPO
	We can support the first sub-bullet in option 1. A dedicated MG for positioning is beneficial for latency reduction and it can be considered as a use case for multiple concurrent MG. 
For MAC-CE based MG activation/de-activation mechanism, we would like to wait for more conclusions from RAN1. 

	CATT
	Support option 1. We should avoid the cross discussion in different WI to avoid the misalignment on the final conclusions. 

	Huawei
	We think several issues are mixed in Issue 1-3-3.
One issue is to consider PRS measurement in the pre-MG and concurrent MGs as introduced by the MG Enhancement WI (option 1 and main bullet in option 3). This should be and has already been done is the MG Enhancement WI, so we see no action needed in this ePOS WI.
Second issue to consider the MG enhancement introduced by RAN1, i.e. UL-MAC-CE for MG activation request by UE and DL MAC-CE-based MG activation procedure as mentioned in sub-bullet of option 3. We suggest RAN4 wait for further conclusions from RAN1 and to discuss how the new MG activation procedure inter-works with MG Enhancement WI (1st bullet in option 4). This work can be done in ePOS WI.
Third issue is whether to define dedicated MG for positioning measurement (option 2 and 2nd bullet in option 4). @QC: we support to stick to the RAN4 agreement from last meeting, but we propose second bullet of option 4 because it can be already supported by NW implementation based on the concurrent MGs as defined by the MG Enhancement WI. If NW only associates PRS measurement to MG, then CSSF would be 1 following Rel-16 requirements. 
The fourth issue is requirements for the case with MG switch (3rd bullet in option 4). This is a missing part in Rel-16 requirements, and we suggest to look into it in Rel-17 by taking into account the new MG activation and deactivation mechanisms from RAN1. We would like to hear companies’ views on this.

	vivo
	Support Option 1. The pre-configured MG and concurrent MG for PRS measurement has been agreed in MG enh WI. Further requirements can be discussed.
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Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-1: Number of samples (M1) excluding sample(s) for AGC and associated conditions
Tentative agreements: GTW agreements, Nov 03, 2021
· Agreements
· Number of samples w/o AGC: M1 = 1
· FFS how to address the cases M1 = 2, 3
· PRS Ês/Iot (dB): FFS
· Propagation conditions: FFS
· PRS BW: FFS
· PRS repetition: FFS
· Tentative agreements
· PRS Ês/Iot (dB): FFS
· Option 1: Reuse Rel-16 side conditions
· Option 2: Higher side conditions
· Option 2A: [0; -6] dB
· Propagation conditions: FFS
· Option 1: Reuse Rel-16 conditions
· Option 2: LOS TDL-D, DS = 30ns, Doppler = 5 Hz
· PRS BW: FFS
· Option 1: Reuse Rel-16
· Option 2: Subset of Rel-16 PRS BW
· PRS repetition: FFS
· Session chair: further discuss detailed simulation assumptions in this meeting

Recommendations for 2nd round: 
· Companies to provide input on issues identified in the tentative agreement e.g. R16 side conditions, R16 propagation conditions, subset of PRS BW etc

	Sub-topic 1-1
	Issue 1-1-2: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
Tentative agreements: GTW agreements, Nov 03, 2021
· Agreements
· Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
· Condition #1: 
· 1A) PRS bandwidth is within the active BWP and 
· FFS: 1B) Certain power difference between serving and neighbor cell signal power is maintained
· Option 1: Target PRS Es/Iot side condition is ≥ -6dB
· Option 2: Difference between serving and neighboring cell Es/Iot is within X dB
Candidate options:
· Condition 2: QC, CMCC
· When UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Condition 2a (QC):
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain
· Condition 3: QC, CATT
· Based on PRS configuration parameters:
· Condition 3a: QC, OPPO
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS
· Condition 3b: CATT
· For the PRS measurement with small periodicity or the PRS measurement with resources having multiple PRS symbols in one sample or for the UE which have higher processing capability
· Condition 4: CATT
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS

Recommendations for 2nd round: 
· Companies to provide further input on Option 1 and Option 2 under condition 1B identified in GTW.
· Provide comments on whether there are additional conditions under which AGC is not needed (conditions 2-4).

	Sub-topic 1-1
	Issue 1-1-4: If AGC is required for PRS measurements (i.e. if none of conditions is met), then number of required samples (M2) for AGC?
Tentative agreements: 
 M2=1
Recommendations for 2nd round: No further discussion in 2nd round

	Sub-topic 1-1
	Issue 1-1-5:  How to determine reduced number of samples (M) and associated parameters (e.g. side conditions) and?
Tentative agreements: 
Number of samples (M) and associated parameters are determined based on link simulations.
Candidate options:
Link simulations assumptions will be discussed in separate draft paper taking into account agreements in issue 1-1-1.
Recommendations for 2nd round: Further discuss link simulation assumptions in 2nd round.

	Sub-topic 1-1
	Issue 1-1-6: Reducing Rx beam sweeping factor
Tentative agreements: 
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers under certain conditions. Conditions are FFS.
Candidate options:
Conditions under which new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers can be supported:
· Condition 1:
· RX beam sweeping is reduced if UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Other conditions not precluded
Recommendations for 2nd round: Further discuss the conditions in 2nd round

	Sub-topic 1-1
	Issue 1-1-7: Defining reduced number of samples (M) or associated parameters as UE capability?
Tentative agreements: 
Defer the discussion until more input is received from RAN1 on the UE capability agreements.
Recommendations for 2nd round: No discussion on 2nd round. 

	Sub-topic 1-1
	Issue 1-1-8: Measurement period optimizations for latency reduction
Tentative agreements: None
Candidate options:
· Option 1: Nokia
· In order to avoid measurement latency, UE processing capability should fit in the PRS resource allocation. We propose at least to add a condition of measurement, that is 
   -  T ms < P ms where T ms is a UE processing time and P ms is PRS resource time window that network expects UE measurements.
· Option 2: 
· Do not do measurement period optimization as proposed in Option 1
Recommendations for 2nd round: Further discuss in 2nd round

	Sub-topic 1-2
	Issue 1-2-1: Work needed for PRS measurements without gaps
Tentative agreements:
· MGRP is not needed in the PRS measurement period. 
Candidate options:
List of potential additional parameters/aspects in the PRS measurement requirements for gapless measurements should be considered for further studies?
	No.
	Parameters/issues

	1
	 

	2
	

	3
	 

	4
	Applicable number of PFLs

	5
	Applicable number of samples

	6
	Approach on the calculation of multiple positioning frequency layers

	7
	PRS processing window

	8
	Requirement applicability

	9
	CSSF outside MG



Recommendations for 2nd round: Further discuss in 2nd round which of the parameters/issues is for further studies.

	Sub-topic 1-3
	Issue 1-3-1: New MG patterns for PRS measurements needed?
Tentative agreements:
· New gap pattern will not be defined for PRS measurements in Rel-17.
· Multiple gap patterns for PRS and other measurements are already discussed under the current Rel-17 NR WI on Measurement Gap Enhancement. No need to further discuss this under R-17 ePos WI.
Recommendations for 2nd round: No further discussion is needed.

	Sub-topic 1-3
	Issue 1-3-1A: Support of per-FR MG for PRS measurement
Tentative agreements: None
Candidate options:
· Proposal: RAN4 to define support of per-FR MG for PRS measurement. UE capability is FFS and to be discussed as part of feature list.
Is above proposal agreeable?
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round: Further discuss in 2nd round

	Sub-topic 1-3
	Issue 1-3-2: Optimization of PRS measurements with gaps
Tentative agreements: None
Candidate options:
· Option 1: QC
· For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.
· Option 2: OPPO
· Discuss the following rules to achieve the alignment among PRS configuration, MG configuration and UE processing capability
· The time offset difference between PRS resources in the same positioning frequency layer should be small so that all PRS resources could be covered by MGL.
· The periodicity of PRS resources and MG should be configured as the same value, and they should be very close to, but no shorter than the UE capability T. 
· The time duration of available PRS in the positioning frequency layer i should be no larger than the UE capability . 
· The number of PRS resources in each slot in the positioning frequency layer i should be no larger than the UE capability . 
· Option 3: HW
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
Recommendations for 2nd round: Further discuss in 2nd round

	Sub-topic 1-3
	Issue 1-3-3: Interaction between Rel-17 MG enhancement and PRS measurements needed?
Tentative agreements:
· MG enhancement for PRS measurements is not discussed under Rel-17 ePos WI (some overlap with issue 1-3-1)
· Wait for RAN1 input on MG activation and deactivation mechanisms before discussing need for RAN4 requirements
Recommendations for 2nd round: No further discussion needed in 2nd round

	
	




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

	R4-2117357
	CATT
	Proposal 1: The impact of antenna port switching on positioning measurement need not to be considered. The positioning measurement requirements are defined when no antenna port switching occurs during the measurement. 
Proposal 2: For the measurement outside gap, the positioning measurement and RRM measurement will impact each other based on UE capability. 
Proposal 3: For the UE with PRS prioritization capability, other signals will be impacted and only the signals not overlapped by PRS can be considered when defining RRM requirements. For the UE without PRS prioritization, only the PRS not overlapped by other signals can be considered when defining positioning requirements.

	R4-2117775
	vivo
	Proposal 1: SRS antenna port switching has no impact on UE Rx-Tx measurements.
Observation 1: For Rel-16, only SRS which is configured by the higher layer parameter SRS-PosResource is for positioning.
Observation 2: For Rel-15, SRS resource set is only used for NR UL RTOA, AOA and gNB RSRP measurement for positioning, excluding UE measurement.

	R4-2118938
	ZTE Corporation
	Observation 1: R15 SRS as well as R16 positioning-dedicated SRS can both be used as the SRS for UE Rx-Tx and gNB Rx-Tx measurements.
Proposal 1: If SRS antenna port switching happens during UE/gNB Rx-Tx or UL RTOA, there can be impact on positioning measurement and its accuracy.
Proposal 2: There is no need to specify whether this can be avoided by the network or not in specifications.

	R4-2119010
	Nokia, Nokia Shanghai Bell
	First path PRS-RSRP requirements (LS R1-2110627)
Observation 1: DL PRS RSRP for 1st path delay is the power corresponding to the first detected path. The RX measuring DL-ToA can be reused for the first path detection.
Proposal 1: Additional behaviors of the first path RSRP measurements need to be studied to conduct performance study such as normalization by PRS-RSRP and time window. RAN4 further discuss how to handle the parameters.
Proposal 2: We prefer to focus on discussion about the first path RSRP requirement. Preclude requirement study on the ith path delay (other than i=1) as RAN#100 agreement (no requirements impact due to multipath/NLOS mitigation)
Positioning based on on-demand PRS
Observation 2: RAN1 assumes largely two types of behaviors for on-demand PRS, each makes different requirement impacts.
Behavior 1: On-demand PRS is switching ON/OFF of Rel-16 PRS up to an initiated request. This is similar to DL-PRS muting, but its switching is dynamic or semi-persistent up to on-demand.
Behavior 2: On-demand PRS is dynamically or semi-persistently requested in resource-specific, TRP-specific, or PFL-specific manners
Proposal 3: RAN4 starts to discuss how to handle performance requirements of the case that on-demand PRS is switching ON/OFF of Rel-16 PRS. RAN4 needs further information on on-demand PRS configuration.
SRS antenna switching 
Proposal 4: A benefit of SRS antenna port switching for positioning purpose is unclear. Clarify if SRS antenna port needs to be switched for positioning measurement purpose.

	R4-2119359
	Huawei, Hisilicon
	Proposal: RAN4 does not introduce new MGPs for positioning in Rel-17.
Proposal 2: Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
Proposal 3: RAN4 to update the definition of NRxbeam for FR2 based on the new UE capability on lower Rx beam sweeping factor, if the latter is confirmed by RAN4.
Proposal 4: RAN4 to confirm only POS SRS can be used for multi-RTT, otherwise ask RAN1 if legacy SRS can also be used for multi-RTT if there are different understandings among companies in RAN4.
Proposal 5: RAN4 to define support of per-FR MG for PRS measurement. UE capability is FFS and to be discussed as part of feature list.
Proposal 6: Ask RAN1/2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL. 

	R4-2119464
	Ericsson
	Impact of SRS antenna port switching on UE Rx-Tx time difference requirements:
· Observation 1: Both legacy SRS configuration and positioning SRS configuration can be used for UE Rx-Tx timing measurement (clause 6.2.1.4, TS 38.214).
· 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: UE derives Rx timing and Tx timing using PRS receive timing and SRS transmit timing respectively to meet UE Rx-Tx time difference measurement and accuracy requirements.
· Observation 4: UE behavior related to Rx-Tx time difference measurement under various procedures (e.g. cell change etc) is based on the assumption that the UE uses PRS receive timing and SRS transmit timing for deriving Rx timing and Tx timing respectively.
· Observation 5: 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 6: 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 7: 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 is 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.
· Option 1 is preferred.
Impact of SRS antenna port switching on UE Rx-Tx time difference requirements:
· Observation 8: Both legacy SRS configuration and positioning SRS configuration can be used for gNB Rx-Tx time difference and UL RTOA measurements.
· Observation 9: Each SRS antenna port switching may lead to timing error of 130 ns in Rx-Tx time difference and UL RTOA measurement results due to transmit time misalignment between the SRS antenna ports.
· Observation 10: 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 NRPPa.
· 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.



Open issues summary
Sub-topic 2-1: SRS antenna port switching on UE Rx-Tx time difference
Issue 2-1-1: Can Rel-15 SRS (SRS-Resource) be used for UE Rx-Tx time difference?
· Proposals:
· Option 1: ZTE, E///, CATT, Nokia
· Yes 
· Option 2: Vivo, HW
· No
· Option 2a: HW
· Ask RAN1 if legacy SRS can also be used for multi-RTT if there are different understandings among companies in RAN4
· Option 2b : Nokia
· Benefit of SRS antenna port switching for positioning purpose is unclear. Clarify if SRS antenna port needs to be switched for positioning measurement purpose.

· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Option-1 is our understanding on the current spec. There is no restriction to use Rel-15 SRS for UE Rx-Tx time difference.
If RAN4 expects malfunction or no benefit from Option-2a, 2b, RAN4 needs to make new agreement to restrict to use Rel-15 SRS for UE Rx-Tx time difference. 

	Ericsson
	We are fine with option 2a as well if there is no consensus. 


	Company
	Comments

	Qualcomm
	Option 2. The UE capabilities for multi-RTT positioning in 37.355 are dependent on support of SRS for positioning. See the measurement definitions in 38.215:
	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in Reception Point (RP) [18]  j, relative to the RTOA Reference Time [16]. 

The UL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 provided by SFN Initialization Time [15, TS 38.455]
-	, where  and  are the system frame number and the subframe number of the SRS, respectively.

Multiple SRS resources can be used to determine the beginning of one subframe containing SRS received at a RP.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18]  received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.





	Intel
	Prefer Option 2a/2b.

	OPPO
	Support option 2a, check with RAN1.

	CATT
	Our understanding is option 1, but if no consensus, we are fine with option 2a. 

	ZTE
	Option 1, from RAN4 perspective it is not forbidden to use R15 SRS. But if there is no consensus then a LS can be sent to ask a question.

	Huawei 
	Option 2 and 2a.
Below are excerpts from RAN1 spec 38.214, and to us it is clear that only POS SRS can be used in UE Rx-Tx measurement. If there are different understandings among companies in RAN4 we suggest to ask RAN1 if legacy SRS can also be used for multi-RTT.
	38.214 clause 5.1.6.5
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers. 




	vivo
	Support Option 2. We copy the agreement of RAN1 in the RAN1 #99-e meeting as follows:
Agreement:
Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.
· Note: There is no impact to specifications managed by RAN1
· Note: There is no impact to specifications managed by RAN4 for UE requirements
· Note: No new UE behaviour is expected

The highlighter part made it clear that there is no impact to specifications managed by RAN4 for UE requirements when Rel-15 SRS-Resource is reused.


Issue 2-1-2: Impact of SRS antenna switching on UE Rx-Tx time difference accuracy, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
· Proposals:
· Option 1: E///, ZTE, Nokia
· UE Rx-Tx time difference measurement requirements are impacted due to SRS antenna port switching, if SRS antenna port switches during the measurement
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	In our observation, if a UE transmits Rel-15 SRS with antenna port switching during RX-TX TD measurement, it causes impact. How to treat it is FFS.

	Ericsson
	Similar view as Nokia

	Qualcomm
	N/A. See answer to issue 2-1-1.

	Intel
	Can be FFS. Up to issue 2-1-1

	OPPO
	FFS

	CATT
	Depend on issue 2-1-1. And can ask for clarification whether the SRS for positioning can be configured for SRS antenna port switching. 

	ZTE
	Option 1, but can wait for conclusions on Issue 2-1-1.

	Huawei 
	FFS, pending on Issue 2-1-1

	vivo
	Related to Issue 2-1-1.



Issue 2-1-3: UE behaviour under SRS antenna switching, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
· Proposals:
· Option 1: E///, ZTE
· Define UE behavior to avoid impact of SRS antenna port switching on UE Rx-Tx timing measurement requirements.
· Option 1a: E///
· The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period.
· Option 1b: E///
· 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.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Open to discuss on the options. About option-1a, a network can request a UE to perform SRS antenna port switching? We want to understand consequences of the options more.

	Ericsson
	Option 1.
@Nokia: option 1a and 1b are different ways to treat the impacts by prioritizing one of the operations between SRS antenna port switching and UE Rx-TX TD measurement. One way to deal is to drop SRS antenna port switching and other way is to drop UE Rx-Tx TD measurement. 

	Qualcomm
	N/A. See answer to issue 2-1-1.

	Intel
	Can be FFS. Up to issue 2-1-1

	CATT
	Can be FFS after the clarification whether the SRS for positioning can be used for antenna port switching. 

	ZTE
	Can be FFS pending on agreements from previous issues. In case the scenario will happen, we prefer to define a UE behavior.

	Huawei 
	FFS, pending on Issue 2-1-1

	vivo
	Related to Issue 2-1-1.


Issue 2-1-4: UE Rx-Tx time difference requirement applicability wrt SRS antenna switching, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
· Proposals:
· Option 1: CATT
· The positioning measurement requirements are defined when no antenna port switching occurs during the measurement.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Is this another option of 2-1-3?  Same as 2-1-3.

	Ericsson
	We prefer to define priority between SRS antenna port switching and UE Rx-Tx TD measurements as described in issue 2-1-3.

	Qualcomm
	N/A. See answer to issue 2-1-1.

	Intel
	Can be FFS. Up to issue 2-1-1

	CATT
	Support Option 1, but fine to further study. 

	Huawei 
	FFS, pending on Issue 2-1-1.
We suggest to merge this issue with Issue 2-1-3 because option 1 here is related to option 1b in Issue 2-1-3.

	vivo
	Related to Issue 2-1-1.



Sub-topic 2-2: SRS antenna port switching on gNB Rx-Tx time difference and UL RTOA
Issue 2-21-1: Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx time difference and UL RTOA?
· Proposals:
· Option 1: ZTE, E///, CATT,Vivo
· Yes 
· Option 2: HW
· No
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia 
	It will be up to 2-1-3 decision.

	Ericsson
	Option 1

	Qualcomm
	Rel-15 SRS can be used for UL RTOA but not for gNB Rx-Tx. See answer to issue 2-1-1.

	Intel
	RAN1’s input is also needed.

	CATT
	Our understanding is option 1, but can be clarified by RAN1 if no consensus. 

	ZTE
	Support Option 1.

	Huawei
	Option 2.
Below are excerpts from RAN1 spec 38.215, and to us it is clear that only POS SRS can be used in gNB Rx-Tx measurement. If there are different understandings among companies in RAN4 we suggest to ask RAN1 if legacy SRS can also be used for multi-RTT.
	38.215
The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18]  received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.




	vivo
	In our paper, we mentioned that Rel-15 SRS resource set is only used for NR UL RTOA, AOA and gNB RSRP measurement for positioning, but not for gNB Rx-Tx time difference.


Issue 2-2-2: Impact of SRS antenna switching on gNB Rx-Tx time difference/ UL RTOA accuracies, if Rel-15 SRS (SRS-Resource) can be used for gNB Rx-Tx time difference/UL RTOA.
· Proposals:
· Option 1: E///, ZTE
· gNB Rx-Tx time difference and UL RTOA requirements are impacted due to SRS antenna port switching, if SRS antenna port switches during the measurement
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	It will be up to 2-1-3 decision.

	Ericsson
	Option 1

	Qualcomm
	No applicable to gNB Rx-Tx. See answer to issue 2-1-1.
For UL RTOA, currently there are no measurement accuracy requirements. If we assume a single SRS sample (instance) per measurement (consistent with the assumption for gNB Rx-Tx), then measurement accuracy should not be impacted by potential timing uncertainty as a result of SRS antenna switch. However, there could be impact to UL TDOA if the RTOA measurements reported by the TRPs are derived from different SRS instances transmitted from different UE antenna ports.

	Intel
	Can be FFS up to issue 2-2-1

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

	ZTE
	Can be FFS.

	Huawei
	FFS, pending on Issue 2-2-1 (we corrected the numbering of the previous issue)



Issue 2-2-3: How to avoid impact of SRS antenna switching on gNB Rx-Tx time difference/ UL RTOA, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
· Proposals:
· Option 1: E///, ZTE
· No impact on specification.
· Option 1a (RAN4 conclusion not spec text): E///
· Impact of the SRS antenna port switching on gNB Rx-Tx time difference measurement or UL RTOA measurement can be prevented by gNB implementation. 
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	It will be up to 2-1-3 decision.

	Ericsson
	Option 1

	Qualcomm
	Rel-15 SRS is not applicable to RTT. See answer to issue 2-1-1.

	CATT
	FFS. 

	ZTE
	FFS till we have clear conclusions for the previous issues.

	Huawei
	FFS, pending on Issue 2-2-1 



Sub-topic 2-3: Impact of PRS measurements on RRM
Issue 2-3-1: Impact on RRM when PRS measurements are conducted outside gaps
· Proposals:
· Option 1: CATT
· For the measurement outside gap, the positioning measurement and RRM measurement will impact each other based on UE capability. 
· For the UE with PRS prioritization capability, other signals will be impacted and only the signals not overlapped by PRS can be considered when defining RRM requirements. For the UE without PRS prioritization, only the PRS not overlapped by other signals can be considered when defining positioning requirements.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Discuss PRS priority together in Issue 3-2-1.

	Ericsson
	As per RAN1 agreement PRS measurements outside gap are performed in prioritization window. Hence there will be impact on other RRM measurements outside gaps. Since the prioritization of PRS over other channels/RS is not agreed in RAN1, we suggest waiting for further RAN1 progress.

	Qualcomm
	In our view, this issue can be discussed as part of applicability of PRS measurements without gaps. E.g. issue 1-2-1.

	Intel
	Can be discussed under topic 1-2

	CATT
	Option 1. RAN1 has defined the UE capability about PRS priority. The measurement requirements can be different based on different types of UE. This should be clarified in the requirements. 

	Huawei
	FFS
RAN1 is still discussing the priority between PRS and other DL signals/channels, e.g. what are the other DL signals/channels and what are the UE behaviors when PRS measurement has higher or lower priority than reception of DL signals/channels. RAN4 should wait for the conclusion before discussing how PRS measurement and RRM measurement will impact each other.
Technically, when PRS is of lower priority than other channels/signals, it may not be feasible to define requirements by considering PRS not overlapped with other channels/signals, e.g. UE cannot dynamically switch between PDSCH reception and PRS measurement following PDCCH monitoring.  

	vivo
	Related to Issue 1-2-1.



Companies views’ collection for 1st round 
Open issues 
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Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 2-1
	Issue 2-1-1: Can Rel-15 SRS (SRS-Resource) be used for UE Rx-Tx time difference?
Tentative agreements: None
Candidate options:
· Option 1: ZTE, E///, CATT, Nokia
· Yes 
· Option 2: Vivo, HW
· No
· Option 2a: HW
· Ask RAN1 if legacy SRS can also be used for multi-RTT if there are different understandings among companies in RAN4
· Option 2b: Nokia
· Benefit of SRS antenna port switching for positioning purpose is unclear. Clarify if SRS antenna port needs to be switched for positioning measurement purpose.
Recommendations for 2nd round: Further discuss in 2nd round.

	Sub-topic 2-1
	Issue 2-1-2: Impact of SRS antenna switching on UE Rx-Tx time difference accuracy, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
Tentative agreements: Defer the discussion until issue in 2-1-1 is resolved.
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-1
	Issue 2-1-3: UE behaviour under SRS antenna switching, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
Tentative agreements: Defer the discussion until issue in 2-1-1 is resolved.
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-1
	Issue 2-1-4: UE Rx-Tx time difference requirement applicability wrt SRS antenna switching, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
Tentative agreements: Defer the discussion until issue in 2-1-1 is resolved.
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-2
	Issue 2-2-1: Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx and UL RTOA?
Tentative agreements: 
Rel-15 SRS (SRS-Resource) be used for UL RTOA
Rel-15 SRS (SRS-Resource) use for gNB-Rx-Tx is FFS (see new issue 2-2-1A)
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-2
	Issue 2-2-1A: Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx?
Tentative agreements: None
· Option 1: ZTE, E///, CATT
· Yes 
· Option 2: HW
· No
Recommendations for 2nd round: Further discuss in 2nd round.

	Sub-topic 2-2
	Issue 2-2-2: Impact of SRS antenna switching on gNB Rx-Tx time difference/ UL RTOA accuracies, if Rel-15 SRS (SRS-Resource) can be used for gNB Rx-Tx time difference/UL RTOA.
· Observation: There is no RTOA accuracy defined. Only RTOA report mapping is defined in the spec.
Tentative agreements: 
· Defer the discussion until issue in 2-2-1A is resolved.
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-2
	Issue 2-2-2A: Impact of SRS antenna switching on UL RTOA reporting.
Tentative agreements: None
Is there any impact of SRS antenna switching on UL RTOA reporting if different SRS antenna ports used for UL RTOA?
· Option 1: QC
· Yes 
· Option 2: 
· No
Recommendations for 2nd round: Further discuss in 2nd round.

	Sub-topic 2-2
	Issue 2-2-3: How to avoid impact of SRS antenna switching on gNB Rx-Tx time difference/ UL RTOA, if Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference.
Tentative agreements: Defer the discussion until issue in 2-1-1 is resolved.
Recommendations for 2nd round: No further discussion in 2nd round.

	Sub-topic 2-3
	Issue 2-3-1: Impact on RRM when PRS measurements are conducted outside gaps
Tentative agreements: 
It is related to issue 1-2-1 (measurement without gaps) and will be discussed under 1-2-1. 
Recommendations for 2nd round: No further discussion in 2nd round. 



CRs/TPs

	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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: Others
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118606
	vivo
	Observation 1: The PRS-RSRP measurement period requirements may be reused for that of path PRS-RSRP.
Observation 2: The Path PRS-RSRP measurement accuracy requirements may be evaluated by simulation.
Observation 3: RAN4 is to start to discuss the requirements until there is complete solution in RAN1 for path PRS-RSRP.

	R4-2118759
	Ericsson
	Proposal 1: RAN4 to investigate set of prioritisation rules that is needed to be defined when the on-demand PRS resources are collided or overlapped with other RRM procedures. Further RAN4 to discuss different set of prioritisation rules for on-demand PRS and regular PRS (non on-demand PRS) measurements. 
Proposal 2: RAN4 to confirm that RAN4 supports computation of ith path RSRP. 
Proposal 3: RAN4 to send LS to RAN1 regarding the RAN4 observations on path DL PRS RSRP.
Proposal 4: RAN4 to further discuss the requirements for path DL PRS RSRP, after further RAN1 progress. 
Proposal 5: RAN4 to wait for further RAN1 decision on the DL signals/channels that are affected by PRS processing in PRS processing window.
Proposal 6: RAN4 to inform RAN1 about RAN4 analysis on the channels to prioritise or not prioritise w.r.t PRS. That means RAN4 to inform RAN1 that as per RAN4 understanding only PDSCH can be prioritised w.r.t PRS.

	R4-2118923
	ZTE Corporation
	Proposal 1: Do not reply to the LS [1] and leave the discussions to RAN1 until they have further questions to ask.

	R4-2119360

	Huawei, Hisilicon
	Proposal 1: RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed.
Proposal 2: RAN4 asks RAN1 for clarification on the Rx branches handling in path RSRP definition.

	
	
	



Open issues summary
Sub-topic 3-1: DL PRS path RSRP
Issue 3-1-1: Accuracy requirements for DL PRS path RSRP
· Proposals:
· Option 1: E///, Vivo
· RAN4 to further discuss the requirements for path DL PRS RSRP, after further RAN1 progress
· Option 2: HW
· RAN4 only intends to define relative accuracy requirements for path RSRP during performance part
· Option 3: Nokia
· Additional behaviors of the first path RSRP measurements need to be studied to conduct performance study such as normalization by PRS-RSRP and time window. 
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia 
	Option-1 and 3. RAN4 to further discuss the requirements for path DL PRS RSRP. This is the one potentially to be Rel-17 performance requirement.

	Ericsson
	Our view is option 1.  
Option 3: we need to consider ith path instead of just first path? Can Nokia please elaborate a bit on time window?  

	Qualcomm
	RAN4 should define requirements for first path RSRP (i=1). Specifically, RAN4 should consider defining relative accuracy of first path PRS-RSPP relative to the total PRS-RSRP.

	Intel
	Option 1. For DL PRS RSRP definition itself there are still many FFS from RAN1. 

	OPPO
	Option 1, more RAN1 conclusions are needed.

	CATT
	Support option 1. 

	Huawei
	We support option 2.
We are also fine with option 1 and 3 to further study the requirements, but we would like to note that RAN1 may need RAN4 inputs e.g. on whether there will be absolute accuracy requirements to make decision on whether normalization is needed in the definition, so RAN4 should not just wait or RAN1 conclusion.
Technically, defining absolute accuracy may require more efforts in RAN4. On the other hand normalization is not needed for DL-AoD which is the main use case for path RSRP, so we suggest to only define relative accuracy requirements for path RSRP. We are also open to other views.

	vivo
	Support Option 1.



Issue 3-1-2: RAN4 LS Response to RAN1 on DL PRS path RSRP
Reply to: R4-2119414/ R1-2110627: LS on definition of DL PRS path RSRP
· Proposals:
· Option 1: E///
· RAN4 to confirm that RAN4 supports computation of ith path RSRP
· RAN4 to send LS to RAN1 regarding the RAN4 observations on path DL PRS RSRP
· Option 2: HW
· RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed
· RAN4 asks RAN1 for clarification on the Rx branches handling in path RSRP definition
· Option 3 : Nokia
· Preclude requirement study on the ith path delay (other than i=1) as RAN#100 agreement (no requirements impact due to multipath/NLOS mitigation)
· 
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Option 3. RAN4#100 agreed “No requirements impact due to enhancement of information reporting for multipath/NLOS mitigation”.  We propose to focus on the first path performance discussion in Rel-17.

	Ericsson
	We prefer sending RAN4 observations to RAN1 and final decision should be RAN1. Our observation are as follows. 
Our understanding is, we do not see any issue to measure and support the reporting of ith path PRS RSRP instead of first path alone. 
Other issue which was FFS at RAN1 was whether the path RSRP measurement is normalized with PRS RSRP. From our understanding, RAN4 do not have normalized reporting in the current specs. However, for normalized RSRP reporting, we are not sure whether the existing differential PRS-RSRP table can be re-used as the range may be same or different. 
One more observation is accuracy of a normalized path PRS-RSRP. It may be trade-off between accuracy and signalling load. For absolute path DL PRS-RSRP, existing PRS-RSRP table may be re-used. 
If RAN1/RAN2 decided to use the normalized path DL PRS RSRP, RAN4 shall define the requirements for the same.

	Qualcomm
	Our preference would be to respond that RAN4 supports normalization of path PRS-RSRP w.r.t. to the total PRS-RSRP. RAN4 expects that total PRS-RSRP would be reported whenever first path PRS-RSRP is reported.
We also support defining requirements for 1st path PRS-RSRP only.

	Intel
	For the PRS RSRP definition we are also prefer the normalization method otherwise how to define the ideal PRS RSRP per path is very problematic. 

	CATT
	We are fine to respond the support of path PRS-RSRP, but whether to define normalized path PRS-RSRP should be decided by RAN1. And RAN4 will further study the RRM requirements for path PRS-RSRP.  

	Huawei
	There are 3 sub-issues:
First sub-issue is the i-th path RSRP other than the first path (option 1 and 3). We think it should be feasible, i.e. the definition of path RSRP could include i>1. On the other hand, we support option 3 from RAN4 requirements perspective, i.e. accuracy requirements are only defined for the first path for the reason mentioned by option 3.
Second sub-issue is the whether normalization is needed in the definition. We support first bullet of option 2 (for the reasons mentioned in our paper) but we are open to hear other companies’ views.
Third sub-issue is the Rx branch handling in the definition of path RSRP (second bullet in option 2). As discussed in our paper, RAN4 needs this information to evaluate the accuracy performance of path RSRP, so we suggest to ask RAN1 for clarification.

	vivo
	We think it is premature to send reply LS. The definition of path PRS-RSRP is not decided in RAN1 yet. We don’t see there is necessary feedback being identified.



Sub-topic 3-2: PRS measurement outside the measurement gap
Issue 3-2-1: RAN4 LS Response to RAN1 on PRS measurement outside the measurement gap
· Response to RAN1 LS in R4-2117013/R1-2108639: LS on PRS measurement outside the measurement gap
· Proposals:
· Option 1: E///
· RAN4 to inform RAN1 about RAN4 analysis that following are prioritised w.r.t PRS:
· Synchronisation signals (SSB)
· CSI-RS
· Some of the PDCCH/PDSCH channels
· RLM-RS
· Measurement RS (could be SSB or CSI-RS)
· Option 2: ZTE
· Do not reply to the LS and leave the discussions to RAN1 until they have further questions to ask.
· Option 3: Nokia
· Ask RAN1 about UE behaviors on deprioritized DL signal/channel and how to handle other DL signal/channels priorities of other features and the DL-PRS measurement priority.
· Ask RAN1 to clarify network behavior during the PRS processing window if PRS processing window sets a serving cell scheduling restriction for UE measurements.
· DL-PRS measurement priority can be applicable to serving cell PRS only. Otherwise, high priority on DL-PRS from a neighbor cell causes issues in both a UE and a network. Priority on DL-PRS from a neighbor must be aware and accepted by a serving cell in advance.
· Do not set any network scheduling restriction in a serving cell due to PRS processing window configuration.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Option 1 and 3. This LS contains controversial and complex issues without information enough. Unless priority and UE behavior issues in the options are clarified, the PRS measurement has the lowest priority. Sending LS reply is FFS. 

	Ericsson
	We understand that RAN1 did not asked as any feedback regarding the prioritization aspect of this feature. However, considering next meeting is last meeting for RAN1 for Rel-17, we prefer RAN4 sending proactive feedback on this issue.
Considering above, we prefer conveying option 1 to RAN1 through LS.

	Qualcomm
	Option 2 We can revisit the question in the next meeting.

	Intel
	Option 2. No need action from RAN4 in this meeting 

	CATT
	Option 2. The LS is just informing the progress in RAN1 and didn’t ask for feedback. And we think the priority rule and UE behavior is still under discussion in RAN1. We need to wait for further progress. 

	ZTE
	Support Option 2 as the proponent. Don’t think there is any restrictions from RAN4 side, so no need to reply.

	Huawei
	We support option 2.
There is ongoing discussion in RAN1 on the priority between PRS and other DL signals/channels, as well as the UE behaviors when PRS measurement has higher or lower priority than reception of DL signals/channels, so there is no need to repeat the discussion in RAN4 as in option 1 and option 3. 
For the 4th bullet we understand there will be scheduling restriction if PRS is of higher priority than other DL signals/channels.

	vivo
	Support Option 2. This may not require RAN4 input.



Sub-topic 3-3: On demand PRS
Issue 3-3-1: Requirements for on demand PRS
· Proposals:
· Option 1: Nokia
· RAN4 starts to discuss how to handle performance requirements of the case that on-demand PRS is switching ON/OFF of Rel-16 PRS. RAN4 needs further information on on-demand PRS configuration.
· Option 2: Ericsson
· RAN4 to investigate set of prioritisation rules that is needed to be defined when the on-demand PRS resources are collided or overlapped with other RRM procedures. 
· Further RAN4 to discuss different set of prioritisation rules for on-demand PRS and regular PRS (non on-demand PRS) measurements.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	Consider option-1. One type of on-demand PRS in RAN1 is dynamic switching ON/OFF of Rel-16 PRS. In this case, RAN4 works on the requirements based on Rel-16 requirement.
For further on-demand PRS features, it is FFS.
	
RAN1#106b Agreement:
The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
1. Start/end time of DL PRS transmission
2. DL PRS resource repetition factor
3. Number of DL PRS resource symbols per DL PRS resource
4. DL-PRS CombSizeN
5. Number of DL PRS frequency layers
6. ON/OFF indicator (for LMF initiated request only)

[bookmark: _Hlk85704417]· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific





	Ericsson
	We support option 2.
Can we request further clarification on option 1. What is the meaning of on-demand PRS is switching ON/OFF of Rel-16 PRS. Can’t they co-exist together? 

	Qualcomm
	Wait for further progress in RAN1/RAN2 to see if there are questions/requests for RAN4 about developing new requirements for on demand PRS.

	CATT
	Wait for further progress in RAN1/2. 

	Huawei
	We do not support option 1 or option 2.
In our understanding, on-demand PRS is a recommendation about PRS configuration from UE to LMF, and LMF may or may not respond to the UE demand, e.g. LMF may consider demands from multiple UEs to ask TRPs to update the PRS transmission. 
The change in the PRS transmission according to UEs’ demand is between LMF and TRP, but it is transparent to UE. For example, LMF may inform TRP to ON/OFF a PRS resource, or inform TRP to transmit PRS during a time window, but from UE point of view, it will simply receive the assistance data from LMF and perform PRS measurement based on the assistance data, which is exactly same as in Rel-16. UE cannot differ on-demand PRS and regular PRS.
So far we do not see clear impacts on UE measurement requirements due to on-demand PRS.

	vivo
	Wait for further RAN1/2 progress. 



Sub-topic 3-4: RSTD reporting enhancement
Issue 3-4-1: RSTD reporting
· Proposals:
· Option 1: HW
· [bookmark: _Hlk86333628]Ask RAN1/2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Nokia
	We understand the intention, but consider signaling/reporting overhead between a UE, gNB and LMF.

	Ericsson
	We do not fully understand. Can Huawei please elaborate a bit. 

	Qualcomm
	FFS. Pending the outcome of the discussion of RSTD requirements applicability in Rel-16.

	Intel
	Can be FFS.

	CATT
	Don’t see the necessity. Can be FFS. 

	Huawei
	We support option 1 (this is our proposal).
@ Ericsson: Based on discussion on RSTD accuracy in Rel-16, we found that for RSTD measurement with reference resource and neighbor resource on different PFLs, it is likely that the reference resource instance and the neighbor resource instance used to derive the RSTD are far apart, so the RSTD accuracy would be degraded due to frequency drift. 
Option 1 is proposed to overcome the problem, where UE can report RSTD for the neighbor resource with respect to a local reference resource on the same PFL. As the instances from the local reference resource and the neighbor resource are close, the RSTD accuracy can be improved.

	vivo
	FFS



Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic 3-1
	Issue 3-1-1: Accuracy requirements for DL PRS path RSRP
Tentative agreements:
Accuracy requirements for DL PRS path RSRP is related to performance part of the WI. RAN1 LS response is addressed in issue 3-1-2.
Recommendations for 2nd round: No further discussion is needed.

	Sub-topic 3-1
	Issue 3-1-2: RAN4 LS Response to RAN1 on DL PRS path RSRP
Tentative agreements: None
Candidate options:
· Proposals:
· Option 1: E///
· RAN4 to confirm that RAN4 supports computation of ith path RSRP
· RAN4 to send LS to RAN1 regarding the RAN4 observations on path DL PRS RSRP
· Option 2: HW
· RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed
· RAN4 asks RAN1 for clarification on the Rx branches handling in path RSRP definition
· Option 3 : Nokia
· Preclude requirement study on the ith path delay (other than i=1) as RAN#100 agreement (no requirements impact due to multipath/NLOS mitigation)
· Option 4: Vivo
· Do not send reply LS
Recommendations for 2nd round: Discuss further in 2nd round.

	Sub-topic 3-2
	Issue 3-2-1: RAN4 LS Response to RAN1 on PRS measurement outside the measurement gap
Tentative agreements: None
Candidate options:
· Proposals:
· Option 1: E///
· RAN4 to inform RAN1 about RAN4 analysis that following are prioritised w.r.t PRS:
· Synchronisation signals (SSB)
· CSI-RS
· Some of the PDCCH/PDSCH channels
· RLM-RS
· Measurement RS (could be SSB or CSI-RS)
· Option 2: ZTE, QC, Vivo, ZTE, HW, CATT
· Do not reply to the LS and leave the discussions to RAN1 until they have further questions to ask.
· Option 3: Nokia
· Ask RAN1 about UE behaviors on deprioritized DL signal/channel and how to handle other DL signal/channels priorities of other features and the DL-PRS measurement priority.
· Ask RAN1 to clarify network behavior during the PRS processing window if PRS processing window sets a serving cell scheduling restriction for UE measurements.
· DL-PRS measurement priority can be applicable to serving cell PRS only. Otherwise, high priority on DL-PRS from a neighbor cell causes issues in both a UE and a network. Priority on DL-PRS from a neighbor must be aware and accepted by a serving cell in advance.
· Do not set any network scheduling restriction in a serving cell due to PRS processing window configuration.
Recommendations for 2nd round: Discuss further in 2nd round.

	Sub-topic 3-3
	Issue 3-3-1: Requirements for on demand PRS
Tentative agreements: 
Defer the discussion until further input is received from RAN1.
Recommendations for 2nd round: No further discussion in 2nd round. 

	Sub-topic 3-4
	Issue 3-4-1: RSTD reporting
Tentative agreements: None
Candidate options:
· Option 1: HW
· Ask RAN1/2 to update the RSTD reporting signalling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 2: Nokia, CATT
· Do not update RSTD reporting signalling in Rel-17 as proposed in Option 1.
Recommendations for 2nd round: Discuss further in 2nd round.



CRs/TPs

	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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Positioning Enhancement (NR_pos_enh_RRM_1)
	Ericsson
	WF to capture all agreements

	Link simulation assumptions for PRS measurements with reduced latency
	Huawei, HiSilicon
	Approval (AI: 8.21.2.2)

	Reply LS on reporting of definition of DL PRS path RSRP
	Ericsson
	To: RAN1 (Reply LS to 	R4-2119414/ R1-2110627)

	Reply LS on PRS measurement outside the measurement gap
	Nokia
	To: RAN1 (Reply LS to 	R4-2117013/R1-2108639)



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117355
	Discussion on latency reduction of positioning measurement
	CATT
	Noted
	

	R4-2117357
	Discussion on impact on existing UE positioning and RRM requirements
	CATT
	Noted
	

	R4-2117492
	On latency reduction of NR positioning measurements
	Qualcomm Incorporated
	Noted
	

	R4-2117703
	Discussion on latency reduction of positioning measurement
	CMCC
	Noted
	

	R4-2117775
	Further discussion on impact to existing UE positioning and RRM requirements
	vivo
	Noted
	

	R4-2117776
	Further discussion on latency reduction of positioning measurement
	vivo
	Noted
	

	R4-2118018
	Discussion on latency reduction for NR positioning enhancement
	Intel Corporation
	Noted
	

	R4-2118393
	Discussion on latency reduction of positioning measurements
	OPPO
	Noted
	

	R4-2118606
	Further discussion on DL path PRS-RSRP requirements
	vivo
	Noted
	

	R4-2118759
	Discussion on RRM requirements of on-demand PRS, path PRS RSRP and gapless PRS
	Ericsson
	Noted
	

	R4-2118923
	on PRS measurement outside the measurement gap
	ZTE Corporation
	Noted
	

	R4-2118936
	Discussions on latency reduction of positioning measurement
	ZTE Corporation
	Noted
	

	R4-2118938
	Impact on existing UE positioning and RRM requirements
	ZTE Corporation
	Noted
	

	R4-2119008
	Discussion on latency reduction of positioning measurement
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2119010
	Discussion on Impact on NR positioning RRM requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2119011
	Discussion on accuracy requirements and number of sample
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2119356
	On latency reduction for positioning measurement
	Huawei, Hisilicon
	Noted
	

	R4-2119357
	Simulation results for reduced sample number for PRS measurement
	Huawei, Hisilicon
	Noted
	

	R4-2119359
	Discussion on RAN4 specific enhancements for positioning
	Huawei, Hisilicon
	Noted
	

	R4-2119462
	Impact of samples on latency reduction for UE measurements
	Ericsson
	Noted
	

	R4-2119464
	Impact on RRM and positioning requirements
	Ericsson
	Noted
	

	R4-2119360
	Discussion on path RSRP
	Huawei, Hisilicon
	Noted
	





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

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

	Nokia
	Daejung DJ Yoon
	daejung.yoon@nokia-bell-labs.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. 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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