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Introduction
The document contains discussion related to the positioning core requirements for the following 3 main topics:
· Topic # 1: General (AI 5.23.3.1)
· Topic # 2: RedCap positioning (AI 5.23.3.4)
· Topic # 3: PRS/SRS bandwidth aggregation (AI 5.23.3.5)
Topic #1: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305848
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to add agreements related to RRM core aspects for all enhancements (except integrity of RAT-dependent positioning methods) in a new Annex of TR 38.859. A corresponding revision of the WID may be needed.
Proposal 2: RAN4 to apply a round robin principle for online / F2F discussion for selecting the order of discussion related to RRM agenda items for Rel-18 positioning.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: RRM documentation in TR 38.859
Sub-topic description:
[bookmark: _Hlk132125553]It is proposed to capture RRM core agreements in TR 38.859.
However, the latest approved WID in RP-230328 does not include any TR. 
Issue 1-1-1: Capturing RRM core agreements in TR 38.859.
· Proposals
· Option 1: Nokia
· RAN4 to add agreements related to RRM core aspects for all enhancements (except integrity of RAT-dependent positioning methods) in a new Annex of TR 38.859. A corresponding revision of the WID may be needed.
· Recommended WF
· The WID in RP-230328 does not include any TR. Therefore, inclusion of any RRM requirements in any TR cannot be decided by RAN4 as it requires RAN level agreements and the WID modification. 
· It is therefore recommended not to discuss this sub-topic in this meeting.
Sub-topic 1-2: Order of RRM discussion
Sub-topic description:
 The proposal regarding the order of discussion related to RRM agenda items
Issue 1-2-1: Round robin principle for handling RRM agenda items
· Proposals
· Proposal 1: 
· RAN4 to apply a round robin principle for online / F2F discussion for selecting the order of discussion related to RRM agenda items for Rel-18 positioning.
· Recommended WF
· Discuss the option.
	Company
	Comments

	E///
	RRM agenda is split into 3 threads. So round robin principle for Rel. 18 positioning is not needed. The round robin approach will be inefficient. The current meeting arrangement is fine, and no change is needed. 

	Huawei
	P1 raised a valid point but not sure if we need to make such agreement. We believe RAN4 VC will take this into account and make sure all objectives of the WI are discussed. 

	Nokia
	With the separation into three email threads for Rel-18 positioning, there are fewer RRM agenda items per thread. Still the order per thread, for the GTW discussion, could be modified across meetings for threads #214 and #215 to ensure sufficient discussion time.

	Qualcomm
	We’re not sure if this needs to be discussed.

	MTK
	Not sure if this is necessary but can be up to VC.

	Ericsson1
	Thanks to Nokia for clarifying the intention of this proposal. We agree with other companies that such issue should not be discussed under this thread. It is related to GTW schedule and meeting arrangement in general and is up to the proponent (Nokia) to discuss with the RAN4 leaders who are responsible for the meeting arrangement. 

	
	

	
	

	
	

	
	



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

	Sub-topic #1-2
	Issue 1-2-1: Round robin principle for handling RRM agenda items
Tentative agreements: 
The issue is related to GTW schedule set by the RAN4 chairs and is out of the scope of this thread.
Recommendations for 2nd round: No further discussion.






Discussion on 2nd round (if applicable)

Topic #2: RedCap positioning
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304237
	Intel Corporation
	Using scenarios
Proposal 1: RAN4’s requirements on RedCap UE positioning shall be defined for both FR1 and FR2.
Observation 1: With the extended DRX cycle, the positioning performance of Redcap UE could not be guaranteed.
Observation 2: UE power consumption could be increased with positioning measurements in RRC_INACTIVE for RedCap UE.
Proposal 2: RAN4 can FFS on to define the requirements for RedCap UE positioning in RRC_INACTIVE state. 
Proposal 3: The joint discussion with other new Rel18 positioning aspects shall be precluded. 
Frequency hopping in DL
Observation 3: The timing error among PRS RX hoppings due to the timing drift could impact RedCap positioning performance.  
Observation 4: The maximum tolerable timing error among PRS RX hopping depends on the gap between two hops, the total number of hops and RRC states. 
Proposal 4: The maximum tolerable timing error among all PRS RX hoppings (e.g. <[32Tc]) shall be FFS in RAN4.
Observation 5: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 5: In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
Observation 6: The requirements on measurements for RedCap UE positioning within measurement gap are needed. 
Proposal 6: RAN4 shall define the requirements for RedCap UE positioning measurements within measurement gap at least.
Observation 7: It is more feasible that NW configures a single measurement gap per PRS within the different RX hops.
Proposal 7: RAN4 prefer to configure only single MG associated with a PRS across all RX hops. And RAN4 can also send LS to RAN1 on this agreement.  
Proposal 8: RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
Frequency hopping in UL
Observation 8: The hopping configuration for SRS will impact on how to define UE Rx-Tx time difference requirements
Proposal 9: RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion. 
PRS measurement requirements without frequency hopping
Observation 9-1: In Rel17, SINR side condition for 1RX Redcap UE measurements (e.g. SSB based RSRP) is same as these for 2RX.
Observation 9-2: Also in Rel16, SINR side condition for normal UE positioning measurements are same for UE with 1Rx and 2Rx.
Proposal 10: SINR side condition for 1RX and 2Rx Redcap UE positioning measurement without frequency hopping can reuse the existing ones for normal UE positioning measurement in TS38.133 v17.8.0[4]

	R4-2304422
	CATT
	Proposal 1: For 1Rx and 2Rx Redcap UE without frequency hopping, the R17 measurement requirements for RSTD, PRS RSRP, UE Rx-Tx time difference and PRS RSRPP can be reused including: 
· Both FR1 and FR2
· Both RRC_CONNECTED and RRC_INACTIVE state
· Both with gap and without gap
· Enhancement on reduced samples, Rx beams and TEG
Proposal 2: RAN4 to discuss the impact of switching time between adjacent hops on the measurement requirements for 1Rx and 2Rx Redcap UE. 
Proposal 3: RAN4 to wait for more progress on the hopping design in RAN1 to define the detailed measurement requirements for 1Rx and 2Rx Redcap UE with frequency hopping. 
Proposal 4: The accuracy requirements in R17 with bandwidth no larger than 20MHz in FR1 and 100MHz in FR2 can be reused for 2Rx Redcap UE without frequency hopping. 
Proposal 5: RAN4 to wait for more progress on the hopping design in RAN1 to define the simulation assumption with PRS bandwidth larger than 20MHz (in FR1) and 100MHz (in FR2) for 1Rx and 2Rx Redcap UE with frequency hopping.  

	R4-2304624
	MediaTek inc.
	 Proposal 1: Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_INACTIVE state for 2Rx RedCap UE without frequency hopping.
Proposal 2: RAN4 to introduce new requirements for positioning measurements for 1Rx RedCap UE without frequency hopping, by either: 
· relaxing the PRS measurement period while reusing the same measurement accuracy of R17 positioning, or
· relaxing the PRS measurement accuracy while reusing the same measurement period of R17 positioning.
Proposal 3: RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE positioning with frequency hopping measurements after RAN1’s design stable.

	R4-2305221
	OPPO
	Proposal-1: Define RRM requirements for RedCap positioning in both FR1 and FR2.
Proposal-2: For RedCap UE with Rx frequency hopping, support MG-based measurements and update the measurement period and accuracy requirements based on the conclusions on PRS processing capabilities, Rx frequency hopping and switching time.  
Proposal-3: For RedCap UE with Rx frequency hopping, wait for RAN1 conclusions on the support of PPW-based measurement.

	R4-2305336
	Huawei, HiSilicon
	Proposal 1: Requirements for PRS measurement without FH are defined for both CONNECTED and INACTIVE states.
Proposal 2: Rel-17 core requirements for INACTIVE state are re-used for RedCap with 2RX without FH in INACTIVE state.
Proposal 3: Requirements for PRS measurement with 1RX are defined for FR1 only.
Proposal 4: For PRS measurement without FH with 1RX, re-use the Rel-17 measurement period, and 
· For TDL-A channel, define new Es/Iot side condition for 1RX, higher than -13dB, exact value TBD
· For AWGN channel, re-use the Rel-17 side conditions, and relax accuracy requirements
Proposal 5: RAN4 to define requirements for PRS measurement with FH for the case where UE hops between different repetitions of same resource within a single MG occasion.
Proposal 6: RAN4 to wait for further RAN1 conclusion e.g. on details on RedCap UE processing capabilities, before defining the exact measurement period for PRS measurement with FH.

	R4-2305337
	Huawei, HiSilicon
	Observation 1: For RSTD and UE Rx-Tx, with Es/Iot of -13dB and TDL-A channel, the first path detection performance is poor (detection rate <90%) with 1RX.
Observation 2: For RSTD and UE Rx-Tx, for other cases than Es/Iot of -13dB and TDL-A channel, the TOA estimation error is larger with 1RX.

	R4-2305571
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define the core requirements for positioning of RedCap UE in both RRC_INACTIVE and RRC_CONNECTED states.
Proposal 2: The Rel-18 work scope of RAN4 should focus on positioning techniques specified in Rel-16 and Rel-17. 
Proposal 3: RAN4 to investigate and specify the RRM impact due to DL PRS Rx hopping for both RRC_INACTIVE and RRC_CONNECTED states.
Proposal 4: RAN4 to investigate suitable MG patterns based on the RAN1 design of DL PRS Rx hopping, including duration and number of RF hops for a given PRS BW, as well as the number of required samples for a normal measurement both for 2 Rx and 1 Rx RedCap UE’s. 
Proposal 5: RAN4 to investigate measurement requirements for the non-hopping case for 1 Rx and 2 Rx UE, thereafter for the hopping case based on RAN1 Rx hopping design for DL PRS.
Proposal 6: RAN4 to investigate the impact of mobility procedures on measurement requirements.
Proposal 7: RAN4 to specify MG assisted PRS measurement period and reporting requirements for RedCap and wait RAN1’s conclusion on using PPW outside MG before investigating gapless measurement requirements and requirements for a combination of MG assisted and gapless measurements, as done for MBB UE in Rel-17.
Proposal 8: RAN4 should investigate the RRM impact of Rel-16 UL SRS for positioning Tx hopping.
Proposal 9: RAN4 to investigate measurement requirements for the non-hopping case, thereafter for the hopping case based on RAN1 Tx hopping design for UL SRS for positioning.

	R4-2305672
	Qualcomm 
	This paper includes preliminary results for the following measurements:
•	UE Rx-Tx time difference
•	PRS-RSRP
•	RSTD

	R4-2305673
	Qualcomm
	Proposal 1: RAN4 to define core requirements for DL PRS measurements with Rx frequency hopping within measurements gaps taking into account receiver retuning time between hops.
Proposal 2: RAN4 to discuss simulation assumptions for measurement performance with frequency hopping, including the following factors
•	Measurement bandwidth per hop
•	Number of hops
•	Amount of frequency overlap between hops
•	Phase variations between hops
Observation 1: In AWGN propagation conditions, simulated UE Rx-Tx, PRS-RSRP and RSTD measurement accuracy is not degraded significantly with 1Rx, relative to 2Rx. In most cases, there is minimal or no degradation. The largest degradation is often observed for small PRS BW (< 48 RB) and low SINR (-13 dB).
Observation 2: In fading propagation conditions, simulated UE Rx-Tx, PRS-RSRP and RSTD measurement accuracy is degraded significantly with 1Rx, relative to 2Rx, at low SINR (-13 dB).
Proposal 3: Reuse the Rel. 17 core requirements to define core requirements for 2Rx RedCap UE positioning measurements in RRC_INACTIVE state without frequency hopping when the UE is not configured with eDRX_IDLE. FFS the requirements in RRC_INACTIVE state when the UE is configured with eDRX_IDLE.

	R4-2305776
	Ericsson
	Proposal 1: Update R4-2303318 to limit the evaluation to FR1 for 1Rx RedCap UEs. An updated version of R4-2303318 is proposed in Annex. 
Observation 1: 4 sample accuracy with 2Rx branches is not achieved when 1Rx branch is used for positioning measurements. Evaluation was done for 4, 5, and 6 samples based positioning measurements done by 1Rx branch. 
Proposal 2: Accuracy requirement for positioning measurements by 1Rx RedCap UE in FR1 can be relaxed in comparison to the accuracy requirement for 2Rx RedCap UE in FR1 when no frequency hopping is performed by UE to receive DL PRS. 
· Details can be discussed during the performance part of the WI.
Proposal 3: Rel. 17 side conditions are re-used while determining relaxed accuracy requirement for 1Rx RedCap UE without frequency hopping. 
Proposal 4: Reuse Rel. 17 accuracy requirements to define accuracy requirements for positioning measurements for 2Rx UEs (both in FR1 and FR2), when UEs do not perform frequency hopping to receive DL PRS resources. Applicability of the Rel. 17 accuracy requirements can be limited to the bandwidths supported by RedCap UE.
Proposal 5: Rel. 17 conditions for reduced number of samples can be reused to define conditions when a RedCap UE can perform latency reduced positioning measurements in Rel. 18.
Proposal 6: Reuse Rel. 17 accuracy requirement for reduced number of samples to define accuracy requirement for 2Rx RedCap UEs for no frequency hopping case.
Proposal 7: RAN4 to define accuracy requirement for reduced number of samples to define accuracy requirement for 1Rx RedCap UEs for no frequency hopping case. New requirements can be based on simulation results reported by companies.
Proposal 8: Positioning measurements by RedCap UEs in RRC_INACTIVE mode are supported in Rel. 18.
Proposal 9: Reuse Rel. 17 RRC_INACTIVE core requirements to define core requirements for RedCap UE positioning in RRC_INACTIVE state without frequency hopping by replacing Kcarrier_PRS by Kcarrier_PRS_RedCap defined as:
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2B.2.4.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
Proposal 10: Positioning measurements by RedCap UEs in RRC_IDLE mode are supported in Rel. 18.
Proposal 11: RAN4 to define positioning measurement requirement for RedCap UEs when positioning measurements are done in RRC_IDLE mode. 
Proposal 12: Update CSSFPRS,i in Rel. 17 core requirement is updated to CSSFPRS,RedCap,i. The value of CSSFPRS,RedCap,i is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in clause 9.1A.5.2.
Proposal 13: Same measurement delay requirement for positioning measurements applies to 1Rx and 2Rx RedCap UEs at least for the case when no frequency hopping is performed by RedCap UEs for DL PRS reception.
· Measurement delay requirements are defined for Nsample = 4 and Nsample < 4.
Proposal 14: Impact of number of TEG on PRS measurement core requirement can be revisited based on RAN1 agreement whether or not support of specific enhancements regarding multiple TEGs is specified for RedCap UEs.
Proposal 15: RAN4 to define core requirements for RedCap UE positioning for gap-based frequency hopping after framework/procedure for frequency hopping for DL PRS reception is concluded by RAN1/RAN2.

	R4-2305777
	Ericsson
	Simulation results for 1Rx RedCap UE positioning measurements

	R4-2305778
	Ericsson
	Summary of simulation results for 1Rx RedCap UE positioning measurements



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: General aspects/scenarios for RedCap positioning 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: Applicable FR
· Proposals
· Option 1: Intel, OPPO, CATT
· RAN4’s requirements on RedCap UE positioning shall be defined for both FR1 and FR2.
· Option 2: HW
· Requirements for PRS measurement with 1RX are defined for FR1 only.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	No strong preference. We support Option 1 because the requirements to be defined shall be applicable for UE who support 1RX in FR2. But we are also fine with Option 2. 

	E///
	RedCap UEs have 1Rx capability only in FR1. But RedCap requirements are defined for both FR1 and FR2. So, both options are agreeable. Option 2 may be captured as a sub-bullet of option 1.

	OPPO
	Agree with E/// to capture option 2 as the sub-bullet of option 1. Redcap positioning includes many features such as Rx frequency hopping and limited bandwidth, both FR1 and FR2 should be considered. And for redcap UE with 1 Rx, only FR1 should be considered. 

	Huawei
	The two options are not exclusive. Support option 1 for 2RX RedCap, and option 2 for 1RX RedCap.

	Nokia
	We support both options. In general, both FR1 and FR2 should be considered when defining measurement requirements. 

	Qualcomm
	Support both option1 and option 2.

	CATT
	Support option 1 and also fine with Ericsson’s suggestion

	ZTE
	Same view as E:///, both options can be OK, and we can discuss the FR1 firstly, for FR2 we can also discuss after defining the requirements in FR1.

	
	

	
	



Issue 2-1-2: Applicable RRC states
· Proposals
· Option 1: Intel
· RAN4 can FFS on to define the requirements for RedCap UE positioning in RRC_INACTIVE state.
· Option 2: Nokia, E///, HW, CATT
· Option 2A: Nokia, Ericsson, HW, CATT
· RAN4 to define the core requirements for positioning of RedCap UE in both RRC_INACTIVE and RRC_CONNECTED states.
· Option 2B: Nokia
· RAN4 to investigate and specify the RRM impact due to DL PRS Rx hopping for both RRC_INACTIVE and RRC_CONNECTED states.
· Option 3: E///
· Positioning measurements by RedCap UEs in RRC_IDLE mode are supported in Rel. 18.
· RAN4 to define positioning measurement requirement for RedCap UEs when positioning measurements are done in RRC_IDLE mode.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Prefer Option 1. We can firstly focus on the requirements for RRC_CONNECT. 

	E///
	Without hopping: Positioning measurement by RedCap UEs when UE does not perform frequency hopping to receive DL PRS shall be supported in RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE states. Rationale being positioning measurement in RRC_INACTIVE and RRC_IDLE states allow RedCap UEs to save its battery power while performing positioning measurements. Power saving for RedCap is very important so RRC_INACTIVE and RRC_IDLE are important use cases.

With hopping: It is better to wait for further progress in RAN1 as FH procedure is not clear yet.

	OPPO
	For redcap positioning with 1 Rx or 2 Rx without frequency hopping, it is easy to reuse the legacy Rel-17 core requirements. And the accuracy requirements in RRC inactive and RRC connect mode are generally identical. Limited work efforts are required. So we are fine to consider both RRC connect and RRC inactive mode for this case.
 For redcap positioning with 1 Rx or 2 Rx with frequency hopping, we can focus on RRC connect mode until RAN1 has clear conclusion to support it in RRC inactive mode. 

	Huawei 
	Support option 2 and 3, at least for the case without FH. Whether to define requirements with FH for INACTIVE and IDLE can be FFS.

On option 1, we could not preclude positioning service being requested for a RedCap UE, and actually it is very relevant to RedCap UE considering vertical use cases. If we do not define requirements for IANCTIVE or IDLE, it means NW has to switch RedCap UE to CONNECTED to get ensured performance, and it is more power consuming. 

	Nokia
	Options 2A and 2B are preferred in that the positioning of RedCap UE can be performed in both INACTIVE and CONNECTED states. Regarding option 3, positioning in RRC_IDLE is already investigated within LPHAP enhancement, so the work should not be doubled. 
To Ericsson: Does option 3 propose to apply positioning procedures developed for LPHAP use case 6 in RRC_IDLE also to RedCap? 

	Qualcomm
	Support option 2A and 2B.

Regarding positioning measurements in RRC_IDLE, the requirements for NR UEs will be introduced in Rel-18. Our understanding is that R18 non-Redcap-specific NR positioning enhancements are not assumed to be applicable to RedCap by default. However, RAN4 may discuss whether to extend the requirements to RedCap UEs on a case-by-case basis. Workload should be factored in the decisions. For requirements in RRC_IDLE, the effort should be low to moderate. RAN4 can discuss further based on progress. 

	MTK
	In the current specs we have already defined positioning requirements in RRC connected and inactive mode in R17 and it is reasonable to apply this for RedCap UEs as well. However, RAN4 can start with defining these requirements for connected mode first, then we can work on the inactive mode later. 

	CATT
	Follow GTW agreement to define requirements for RRC_CONNECTED and RRC_INACTIVE state for without FH and FFS for with FH. 

	
	

	
	



Issue 2-1-3: Relation with Rel-16/Rel-17 positioning
· Proposals
· Option 1: Nokia
· The Rel-18 work scope of RAN4 should focus on positioning techniques specified in Rel-16 and Rel-17.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	No clear what the exact positioning techniques are in this proposal. We thought the work scope was clearly defined in WID already. 

	E///
	In principle we agree with option 1. Proposal however needs to be clarified as it leaves ambiguity since there are also new aspects and features e.g. RRC_IDLE, frequency hopping. One way to do so is to update the proposal as: “The Rel-18 work scope of RAN4 should include positioning techniques specified in Rel-16 and Rel-17 in addition to Rel-18 specific issues including e.g. RRC_IDLE and frequency hopping”.

	OPPO
	The updated proposal from E/// considers additional Rel-18 specific issues, does this mean the other parallel objectives such as carrier phase should also be considered in redcap positioning? Seems contradictory with issue 2-1-4, and the Rel-18 specific issues here should be clear.

	Huawei 
	Same comment as Intel. It would be good if proponent can clarify what “positioning techniques” refers to.

	Nokia
	RedCap UE positioning enhancements focus on Rel-16 and Rel-17 positioning techniques rather than Rel-18 positioning techniques - such as NR CPP, PRS/SRS BW aggregation, and LPHAP. Latter ones can be applicable to a later RedCap release. However, we are still open to include any Rel-18 positioning technique to current work scope.

	Qualcomm
	Support option1 but RAN4 may discuss on a case-by-case basis whether to consider some R18 enhancements.

	MTK
	Since RedCap UEs are reduced capability devices, RAN4 need to discuss whether to consider positioning techniques in R16 (without enhancement) or in R17 (with enhancement)

	CATT
	For Redcap positioning, we should prioritize the positioning techniques specified in R16/17. Whether to include R18 features which are discussed in parallel should be discussed case by case after the individual feature is stable. 

	
	

	
	


· 
Issue 2-1-4: Combination of Rel-18 positioning features
· Proposals
· Option 1: Intel
· The joint discussion with other new Rel18 positioning aspects shall be precluded.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	In order to avoid some parallel discussion (e.g. CPP + redcap), we propose Option 1.

	E///
	This issue is similar to issue 2-1-3. We agree with the proposal in option 1 under the assumption that other new Rel18 positioning does not preclude FH for RedCap UEs. However, RedCap should be supported for extended DRX cycle in RRC_IDLE and RRC_INACTIVE states. On the other hand, combination of RedCap and CPP should be precluded.

	OPPO
	Agree to preclude the combination of redcap and CPP. 

	Huawei 
	We are fine to not consider RedCap + CPP or RedCap + CA in RAN4 requirements, but we understand RedCap + eDRX in INACTIVE or RedCap + IDLE are quite relevant and requirements should be defined. 

	Nokia
	We would like to open the discussion whether any Rel-18 positioning technique can also be considered. Views from operators and other vendors are invited.

	Qualcomm
	Agree with option 1 in general. Limited exceptions where there would be high leverage may be discussed. E.g. enhancements under LPHAP

	MTK
	Agree with Option 1.

	CATT
	We would like to leave it open and to discuss case by case after the individual feature is stable.

	
	

	
	



Issue 2-1-5: Impact of Mobility procedures on PRS measurement requirements
· Proposals
· Option 1: Nokia
· RAN4 to investigate the impact of mobility procedures on measurement requirements.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Yes. RRM requirements impacts including the requirements for mobility procedure due to additional PRS measurement in Rel18 can be FFS.

	E///
	Without FH: we do not see a need of new procedures. Rel. 17 procedures can be reused when RedCap UE does not perform FH to receive DL PRS resources for positioning measurements. 

FH: can be FFS. FH procedure is yet not clear. It is better to wait for further progress in RAN1. Meanwhile RAN4 can focus on completing the requirements for without FH case.

	OPPO
	Open to discuss.

	Huawei 
	Fine with option 1. 

	Nokia
	Option 1 is supported. This has been done for legacy positioning techniques and hence should also be considered for RedCap positioning.

	Qualcomm
	Typically, RAN4 considers mobility aspects when specifying measurement requirements. We’re not sure if an explicit agreement is needed here.

	CATT
	Fine with option 1. 

	
	

	
	

	
	



Sub-topic 2-2: PRS measurements for RedCap without FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: Side conditions for 2Rx without FH
· Proposals
· Option 1: Intel
· SINR side condition for 1RX and 2Rx Redcap UE positioning measurement without frequency hopping can reuse the existing ones for normal UE positioning measurement in TS38.133 v17.8.0 [4]
· Option 2: E///
· Rel. 17 conditions for reduced number of samples can be reused to define conditions when a RedCap UE can perform latency reduced positioning measurements in Rel. 18.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	These two options are not mutually exclusive. We support both of them.

	E///
	2Rx UE: 
Option 2 is based on E/// proposal. Proposal in option 2 is for 2Rx RedCap UE. In our view Rel. 17 accuracy requirement (including reduced number of samples) can be reused to define accuracy requirement for 2Rx RedCap UEs, where applicability of the Rel. 17 accuracy requirements for can be limited to the bandwidths supported by RedCap UE. In this sense we support both options, option 1 and option 2 for 2Rx UEs.

1Rx UE:
Based on simulation results we observe that accuracy requirement for 1Rx UE needs to be relaxed in comparison to accuracy requirement for 2Rx UE. For relaxation we see 2 options:
· reuse Rel. 17 side-condition and define a relaxed accuracy requirement for 1Rx UEs.
· accuracy requirement for 1Rx UE shall be defined for new higher side-condition. 

Therefore, in our view proposal in option 1 may need to be revised, specifically the text related to 1Rx UE.

	OPPO
	Both options can be supported.

	Huawei 
	We understand the issue is side condition for 2RX, and we can support both options.

	Nokia 
	We support both options. (Option 1 should exclude 1Rx RedCap UE as 1 Rx Redcap UE is handled in Issue 2-2-2.)

	Qualcomm
	For RedCap UEs with 2 Rx and PRS measurements without FH, the PRS Es/Iot side conditions defined in R17 can be reused. 

	MTK
	We are fine with Option 1. For Option 2, reduced number of samples for positioning measurement is based on UE capability. We wonder if RedCap UE can support such capability since RedCap UEs are reduced capability devices.

	CATT
	For 2Rx redcap, the side condition can be reused. Both options are supported. 

	
	

	
	



Issue 2-2-2: Side conditions for 1Rx without FH
· Proposals
· Option 1: Intel, E///
· Option 1A: Intel
· SINR side condition for 1RX and 2Rx Redcap UE positioning measurement without frequency hopping can reuse the existing ones for normal UE positioning measurement in TS38.133 v17.8.0 [4]
· Option 1B: E///
· Rel. 17 side conditions are re-used while determining relaxed accuracy requirement for 1Rx RedCap UE without frequency hopping.
· Rel. 17 conditions for reduced number of samples can be reused to define conditions when a RedCap UE can perform latency reduced positioning measurements in Rel. 18.
· Option 2: HW
· For PRS measurement without FH with 1RX, re-use the Rel-17 measurement period, and 
· For TDL-A channel, define new Es/Iot side condition for 1RX, higher than -13dB, exact value TBD
· For AWGN channel, re-use the Rel-17 side conditions, and relax accuracy requirements
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	In our view, the SINR side conditions is used to guarantee the enough measured cells/carriers can be heard by UE. Usually the system level simulation results on SINR geometry is the suitable metric to justify the proper SINR side condition. For Option 2, the way to conduct the SINR side condition is other alternative which is not aligned with our understanding. So, we suggest to FFS on this issue. 

	E///
	We are open to discuss the other possibility where accuracy requirements for 1Rx UE (including Nsample < 4) is defined for higher side-conditions at least for fading propagation condition.

	OPPO
	Prefer option 1. The legacy Rel-17 side conditions can be assumed for simulations and we can further discuss whether and how to update the side conditions based on the simulation results.

	Huawei 
	Support option 2.
Based on our link level simulation, the performance at -13dB Es/Iot with fading channel is very poor, so we suggest to improve the condition for this case. It is very challenging to support very low Es/Iot such as -13dB with 1RX because of loss of the combining gain.

	Nokia
	Further discussion is needed whether side condition is increased, or whether accuracy requirement is relaxed for fading channel(s) but reuse the side conditions for AWGN.

	Qualcomm
	We can support option 2 for Nsample = 4. For Nsample < 4, RAN4 should evaluate performance before reaching a conclusion.

	CATT
	For 1Rx Redcap, based on GTW conclusion, side condition is reused for AWGN channel. For fading channel, we think more evaluation results are needed before making the decision. 

	
	

	
	

	
	



Issue 2-2-3: PRS measurement requirements for 2Rx without FH
· Proposals
· Option 1: CATT, MTK, HW, QC, E///
· Reuse existing requirements:
· Option 1A: CATT
· For 1Rx and 2Rx Redcap UE without frequency hopping, the R17 measurement requirements for RSTD, PRS RSRP, UE Rx-Tx time difference and PRS RSRPP can be reused including: 
· Both FR1 and FR2
· Both RRC_CONNECTED and RRC_INACTIVE state
· Both with gap and without gap
· Enhancement on reduced samples, Rx beams and TEG
· Option 1B: MTK, HW
· Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_INACTIVE state for 2Rx RedCap UE without frequency hopping.
· Option 1C: QC
· Reuse the Rel. 17 core requirements to define core requirements for 2Rx RedCap UE positioning measurements in RRC_INACTIVE state without frequency hopping when the UE is not configured with eDRX_IDLE. FFS the requirements in RRC_INACTIVE state when the UE is configured with eDRX_IDLE.
· Option 1D: E///
· Same measurement delay requirement for positioning measurements applies to 1Rx and 2Rx RedCap UEs at least for the case when no frequency hopping is performed by RedCap UEs for DL PRS reception.
· Measurement delay requirements are defined for Nsample = 4 and Nsample < 4.
· Reuse Rel. 17 RRC_INACTIVE core requirements to define core requirements for RedCap UE positioning in RRC_INACTIVE state without frequency hopping by replacing Kcarrier_PRS by Kcarrier_PRS_RedCap defined as:
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2B.2.4.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Update CSSFPRS,i in Rel. 17 core requirement is updated to CSSFPRS,RedCap,i. The value of CSSFPRS,RedCap,i is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in clause 9.1A.5.2.
· Impact of number of TEG on PRS measurement core requirement can be revisited based on RAN1 agreement whether or not support of specific enhancements regarding multiple TEGs is specified for RedCap UEs.
· Option 2: Nokia
· RAN4 to investigate measurement requirements for the non-hopping case for 1 Rx and 2 Rx UE, thereafter for the hopping case based on RAN1 Rx hopping design for DL PRS.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Generally we support Option 1.  

	E///
	Option 1A: Fine to reuse Rel. 17 measurement delay requirement for RedCap UEs (both 1Rx and 2Rx). However, Rel. 17 core requirement need to be updated as proposed in option 1D.
 
Option 1B: Already captured by proposal in option 1A.

Option 1C: Agree. For longer eDRX>10.24s Rel. 17 measurement delay requirement cannot be reused. 

Option 1D: We support option 1D. These updates to Rel. 17 core requirements are needed to define measurement delay requirement for RedCap UEs when no FH is done to receive DL PRS resources for positioning measurements.

Option 2: Since FH RAN1 needs to make further progress for FH case, it is ok to work on no-FH case and then work o FH case when further progress has been made by RAN1.

	OPPO
	Support option 1, Rel-17 core requirements can be considered as the baseline.

	Huawei 
	Support all option 1A, 1B, 1C, 1D and 1E.

	Nokia
	Options 1A, 1B, and 1C are agreeable. 1Rx should be excluded in Option 1A. 
Option 1D is not agreeable in that TEG reporting is FFS and being discussed in RAN1. Also 1 Rx needs to be excluded in Option 1D. 

	Qualcomm
	There was already agreement in RAN4#106 to reuse the requirements in RRC_CONNECTED. For requirements in RRC_INACTIVE we support option 1C.

According to the title above, this issue is about requirements for 2Rx but options 1A and 1D also mention requirements for 1 Rx. Some changes may need to be considered for 1Rx.
For option 1D, the second and third bullet points seem reasonable. Naming of parameters can be discussed in a CR. Regarding the fourth bullet point in option 1D, our understanding is that RAN1 is not discussing that issue. There are capabilities defined in Rel-17 for supporting measurements with multiple TEGs and a RedCap UE may advertise those capabilities.

	MTK
	Support Option 1B and 1C to o	reuse Rel. 17 core requirements to define core requirements for 2Rx RedCap UE positioning without FH

	CATT
	All the options under option 1 are aligned, we support all of them. Option 1A gives the whole picture and agree with Ericsson to update the CSSF to CSSFPRS,RedCap,i

	
	

	
	



Issue 2-2-4: PRS measurement requirements for 1Rx without FH
· Proposals
· Option 1: CATT, E///, HW
· Reuse existing measurement period requirement:
· Option 1A: CATT
· For 1Rx and 2Rx Redcap UE without frequency hopping, the R17 measurement requirements for RSTD, PRS RSRP, UE Rx-Tx time difference and PRS RSRPP can be reused including: 
· Both FR1 and FR2
· Both RRC_CONNECTED and RRC_INACTIVE state
· Both with gap and without gap
· Enhancement on reduced samples, Rx beams and TEG
· Option 1B: E///
· Same measurement delay requirement for positioning measurements applies to 1Rx and 2Rx RedCap UEs at least for the case when no frequency hopping is performed by RedCap UEs for DL PRS reception.
· Measurement delay requirements are defined for Nsample = 4 and Nsample < 4.
· Reuse Rel. 17 RRC_INACTIVE core requirements to define core requirements for RedCap UE positioning in RRC_INACTIVE state without frequency hopping by replacing Kcarrier_PRS by Kcarrier_PRS_RedCap defined as:
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2B.2.4.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
· Update CSSFPRS,i in Rel. 17 core requirement is updated to CSSFPRS,RedCap,i. The value of CSSFPRS,RedCap,i is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in clause 9.1A.5.2.
· Impact of number of TEG on PRS measurement core requirement can be revisited based on RAN1 agreement whether or not support of specific enhancements regarding multiple TEGs is specified for RedCap UEs.
· Option 1C: HW
· For PRS measurement without FH with 1RX, re-use the Rel-17 measurement period, and 
· For TDL-A channel, define new Es/Iot side condition for 1RX, higher than -13dB, exact value TBD
· For AWGN channel, re-use the Rel-17 side conditions, and relax accuracy requirements
· Option 2: MTK
· RAN4 to introduce new requirements for positioning measurements for 1Rx RedCap UE without frequency hopping, by either: 
· relaxing the PRS measurement period while reusing the same measurement accuracy of R17 positioning, or
· relaxing the PRS measurement accuracy while reusing the same measurement period of R17 positioning.
· Option 3: Nokia
· RAN4 to investigate measurement requirements for the non-hopping case for 1 Rx and 2 Rx UE, thereafter for the hopping case based on RAN1 Rx hopping design for DL PRS.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Can be FFS. 
The core requirements can be reused. And accuracy requirement needs FFS. 

	E///
	Option 1A and option 1B: These options address measurement delay requirement for positioning measurements. In our view same measurement delay requirement shall apply to both 1Rx and 2Rx UEs. Therefore, we support option 1A for which adjustments proposed in option 1B needs to be applied to Rel. 17 core requirements to be applied to RedCap UE positioning.

Option 1C: This can be discussed as a part of Issue 2-2-2.

Option 2: In our view the measurement period can be the same as for 2Rx and accuracy is relaxed. The accuracy is to be discussed during the performance phase of the WI.

Option 3: Already addressed in Issue 2-2-3 so same comment also applies here.

	OPPO
	Support option 1, Rel-17 core requirements can be considered as the baseline.

	Huawei 
	Support option 1A, 1B and 1C to re-use the Rel-17 measurement period requirements. Accuracy requirements for 1RX can be FFS.

	Nokia
	Option 1A is supported. Same view as Intel in that core measurement requirements can be reused. 

	Qualcomm
	In principle, the measurement period formulas can be reused, perhaps with some fine tuning of some the parameters.
We support option 1C for Nsample = 4. For Nsample < 4, RAN4 should evaluate performance before reaching a conclusion. (Same as issue 2-2-2.)
Generally OK with the second and third bullet points in option 1B. Details can be discussed in a CR.
Regarding support of measurements with TEGs, we understand that UE capability measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul-r17 may not be applicable to 1Rx UEs.

	CATT
	Support option 1/1A/1B. 

	
	

	
	

	
	



Issue 2-2-5: PRS measurement accuracy for 2Rx without FH
· Proposals
· Option 1: E///
· Reuse Rel. 17 accuracy requirements to define accuracy requirements for positioning measurements for 2Rx UEs (both in FR1 and FR2), when UEs do not perform frequency hopping to receive DL PRS resources. Applicability of the Rel. 17 accuracy requirements can be limited to the bandwidths supported by RedCap UE.
· Rel. 17 accuracy requirement for reduced number of samples to define accuracy requirement for 2Rx RedCap UEs for no frequency hopping case.
· Option 2: CATT
· The accuracy requirements in R17 with bandwidth no larger than 20MHz in FR1 and 100MHz in FR2 can be reused for 2Rx Redcap UE without frequency hopping.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Option 1 and 2 are fine in principle. 

	E///
	We support both options. In our view option 2 is also captured by option 1. Even though they are performance related but are straight forward. 

	OPPO
	Generally fine with both options. The accuracy requirements can be FFS in perf part.

	Huawei 
	Fine with both options.

	Nokia
	Option 2 is preferred as its wording is clearer than Option 1. 

	Qualcomm
	For measurements without FH, we support reusing the Rel-17 core and performance requirements to define requirements for 2Rx RedCap UEs, including FR1 and FR2, Nsample = 4 and Nsample < 4. 

The range of PRS BW can be adjusted according the the BW limits defined for RedCap UEs. Also, note that all UEs that supports NR positioning (including RedCap UEs) will signal the max PRS BW it supports per band. Applicability of requirements is subject to UE capability.

	CATT
	The two options are aligned. Support option 2 which is simpler and clearer. 

	
	

	
	

	
	



Issue 2-2-6: Collection of simulation results: without reduced number of samples for 1Rx without FH
· Proposals
· Moderator suggests that in first round all the simulation results are collected and compiled e.g. in R4-2305778.
· Recommended WF
· Postpone the discussion for drawing conclusion based on the results to the 2nd round. 
Issue 2-2-7: PRS measurement accuracy: without reduced number of samples for 1Rx without FH
· Proposals
· Option 1: E///
· Accuracy requirement for positioning measurements by 1Rx RedCap UE in FR1 can be relaxed in comparison to the accuracy requirement for 2Rx RedCap UE in FR1 when no frequency hopping is performed by UE to receive DL PRS. 
· Details can be discussed during the performance part of the WI.
· Recommended WF
· This is related to issue 2-2-6.
· Postpone the discussion to the 2nd round.
Issue 2-2-8: Updated simulation assumptions: without reduced number of samples for 1Rx without FH
· Proposals
· Option 1: E///
· Update R4-2303318 to limit the evaluation to FR1 for 1Rx RedCap UEs. An updated version of R4-2303318 is proposed in Annex R4-2305776.
· Recommended WF
· Discuss the option. 
	Company
	Comments

	E///
	The proposed changes are needed for further simulation work in RAN4 to define accuracy requirement for RedCap UE positioning.

	Huawei 
	Fine with option 1. The issue is related to issue 2-1-1.

	Nokia
	FFS whether an update is needed due to the proposal in Option 1. 

	Qualcomm
	Agree that 1Rx assumption only applies to FR1.

	CATT
	Fine with option 1 based on the issue 2-1-1. 

	
	

	
	

	
	

	
	

	
	



Issue 2-2-9: PRS measurement accuracy: with reduced number of samples for 1Rx without FH
· Proposals
· Option 1: E///
· RAN4 to define accuracy requirement for reduced number of samples to define accuracy requirement for 1Rx RedCap UEs for no frequency hopping case. New requirements can be based on simulation results reported by companies.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Suggest to prioritize the core requirements works according to our agreed work plan in the last meeting.

	E///
	Based on our simulation campaign. 2Rx accuracy cannot be met by 1Rx UE. The degradation in is not so severe in AWGN channel but is very pronounced under fading propagation conditions. However, no results are available at higher SINR. It is proposed to simulate for higher SINR levels for 4 samples and also simulate for reduced number of samples. 

	Huawei 
	Option 1 is fine.

	Nokia
	Same view as Intel. The core requirements need to be prioritized. 

	Qualcomm
	Agree that simulations are needed for reduced number of samples. It should be added to the simulation assumptions.

	CATT
	Fine to evaluate the accuracy for reduced samples. 

	
	

	
	

	
	

	
	



Sub-topic 2-3: PRS measurements for RedCap with FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: When to start PRS measurements for RedCap with FH?
· Proposals
· Option 1: Intel, MTK, OPPO, HW, CATT, E///
· Wait for RAN1 progress:
· Option 1A: Intel
· RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
· RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion.
· Option 1B: MTK
· RAN4 can start to specify measurement delay and accuracy requirements for RedCap UE positioning with frequency hopping measurements after RAN1’s design stable.
· Option 1C: OPPO
· For RedCap UE with Rx frequency hopping, wait for RAN1 conclusions on the support of PPW-based measurement.
· Option 1D: HW
· RAN4 to wait for further RAN1 conclusion e.g. on details on RedCap UE processing capabilities, before defining the exact measurement period for PRS measurement with FH.
· Option 1E: CATT
· RAN4 to wait for more progress on the hopping design in RAN1 to define the detailed measurement requirements for 1Rx and 2Rx Redcap UE with frequency hopping.
· RAN4 to wait for more progress on the hopping design in RAN1 to define the simulation assumption with PRS bandwidth larger than 20MHz (in FR1) and 100MHz (in FR2) for 1Rx and 2Rx Redcap UE with frequency hopping.  
· Option 1F: E///
· RAN4 to define core requirements for RedCap UE positioning for gap-based frequency hopping after framework/procedure for frequency hopping for DL PRS reception is concluded by RAN1/RAN2.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Option 1. RAN4 can also identify some potential measurements could be impacted (e.g. UE Rx-Tx time difference because of SRS hopping) .

	E///
	In our view more progress in RAN1 is needed before RAN4 could start working on requirements for FH case. In the list of options above, options 1B/1C/1D/1E and option 1F are quite similar. On option 1, in our view RAN4 shall wait for further progress in RAN1 even to start working on requirement for FH with gap. Therefore, we prefer options 1B/1C/1D/1E and option 1F over option 1A.

	OPPO
	Support option 1. RAN1’s conclusions on the Rx frequency hopping patterns are needed.

	Huawei 
	Support option 1. All options are similar. 

	Nokia
	We support Option 1 (wait RAN1 design for FH) and thereafter core requirements can be specified. 

	Qualcomm
	We agree that more progress in RAN1 is needed before RAN4 can start discussing detailed measurement requirements with frequency hopping.
It is clear already the measurements with frequency hopping will be supported with measurement gaps, according to RAN1 agreement. RAN4 may be able to start working on the corresponding requirements once RAN1 has made more progress defining UE capabilities.
 

	MTK
	Support Option 1.

	CATT
	Support option 1. 

	
	

	
	



Issue 2-3-2: PRS measurements for RedCap with FH with or without gaps?
· Proposals
· Option 1: Intel, OPPO, Nokia
· Requirements with gaps:
· Option 1A: Intel
· RAN4 shall define the requirements for RedCap UE positioning measurements within measurement gap at least.
· RAN4 prefer to configure only single MG associated with a PRS across all RX hops. And RAN4 can also send LS to RAN1 on this agreement.  
· Option 1B: OPPO
· For RedCap UE with Rx frequency hopping, support MG-based measurements and update the measurement period and accuracy requirements based on the conclusions on PRS processing capabilities, Rx frequency hopping and switching time.  
· Option 1C: Nokia
· RAN4 to specify MG assisted PRS measurement period and reporting requirements for RedCap and wait RAN1’s conclusion on using PPW outside MG before investigating gapless measurement requirements and requirements for a combination of MG assisted and gapless measurements, as done for MBB UE in Rel-17.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Support Option 1A.
RAN4 shall define the requirements for RedCap UE positioning measurements within measurement gap at least. FFS on the requirements for gapless measurement upon RAN1’s progress.


	E///
	As commented on Issue 2-3-2 RAN4 shall wait for further progress in RAN1 before starting work on requirements, we can postpone discussion on this issue. If needed, we can compromise to option 1A and option 1B in the list above. 

	OPPO
	Support option 1B, at least MG-based measurement should be supported. Whether PPW-based measurement is up to RAN1. 
For the second bullet in option 1A, we agree it is better to cover all Rx hops within single MG occasion. But whether it is feasible is up to the Rx switch time, which is discussed in RF session. It is too early to send LS.

	Huawei 
	All options are similar. Same view as Intel.

	Nokia
	Support Option 1C. For Option 1A, FFS is whether a single MG occasion is sufficient to cover the number of samples to be taken for PRS measurement. 


	Qualcomm
	Agree that RAN4 should define requirements for measurements with frequency hopping performed within measurement gaps.

RAN1 has not yet agreed to support measurements with frequency hopping without measurement gaps. RAN4 should wait for a RAN1 agreement before discussing requirements for measurements without gaps.

	MTK
	For FH we need to wait for RAN1 progress. For without FH, gap/gapless can be applicable for PRS measurements for RedCap UEs

	CATT
	Wait for RAN1 progress. 

	
	

	
	



Issue 2-3-3: Impact of timing error on PRS measurements for RedCap with FH
· Proposals
· Option 1: Intel
· The maximum tolerable timing error among all PRS RX hoppings (e.g. <[32Tc]) shall be FFS in RAN4.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Support Option 1. The maximum tolerable timing error among PRS RX hopping depends on the gap between two hops, the total number of hops and RRC states. Especially in case of RRC_INACTIVE and IDLE, the timing misalignment between RX hops is not neglectable. 


	E///
	This is not relevant for RRM. This issue fits better for RF group discussion. Even if there would be any impact on accuracy then it should be postponed to the performance part. In any case the timing error value need to be decided by the RF group. So we suggest not to discuss this under core RRM part.

	Huawei 
	Not sure if RAN4 needs to define maximum tolerable timing error.
In our view, the switching gap between hops will be defined by RF, and the assumption on timing error between hops can be derived accordingly. 
Or is option 1 related to FHacross two PRS periods?

	Nokia
	We support Option 1. 

	Qualcomm
	RAN4 should discuss timing error between hops in the simulation assumptions and study whether frequency overlap between hops can be used to mitigate timing error between hops.

	CATT
	Need further study after the switching time is decided in RF session and after the frequency hopping design is clear in RAN1. 



Issue 2-3-4: Impact of switching time between hops on PRS measurements for RedCap with FH
· Proposals
· Option 1: CATT
· RAN4 to discuss the impact of switching time between adjacent hops on the measurement requirements for 1Rx and 2Rx Redcap UE.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Can be FFS upon RAN4’s discussion on how long this switching time can be. 

	E///
	We support option 1. Switching time shall be considered when measurement delay requirements are defined for FH based positioning measurements.

	Huawei 
	Fine to further check.

	Nokia
	Option 1 is ignoring that RAN1 provides the design of frequency hopping within the measurement gap and measurement time between hops. RRM impact can be studied once the RAN 1 design is mature. 

	Qualcomm
	Support option 1 for measurements performed within measurement gaps.

	CATT
	Support option 1. This should be considered after the switching time is decided.

	
	

	
	

	
	

	
	



Issue 2-3-5: Relation between FH and measurement gaps for PRS measurements for RedCap with FH
· Proposals
· Option 1: HW
· RAN4 to define requirements for PRS measurement with FH for the case where UE hops between different repetitions of same resource within a single MG occasion.
· Option 2: Nokia
· RAN4 to investigate suitable MG patterns based on the RAN1 design of DL PRS Rx hopping, including duration and number of RF hops for a given PRS BW, as well as the number of required samples for a normal measurement both for 2 Rx and 1 Rx RedCap UE’s.
· Option 3: QC
· RAN4 to define core requirements for DL PRS measurements with Rx frequency hopping within measurements gaps taking into account receiver retuning time between hops.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	We would like to add other option: 

RAN4 prefer to configure only single MG associated with a PRS across all RX hops.

	E///
	Option 1 and option 2: Better to wait until RAN1 FH design is stable enough.

Option 3: Proposal fits better under issue 2-3-4. In our view switching time shall be considered when measurement delay requirements are defined for FH based positioning measurements.

	Huawei 
	Support option 1. We assume option 1a is the same?
The time drift in between MG occasions e.g. 40ms, will make it difficult for UE to compensate phase offset and there may be no performance gain from using FH

	Nokia
	Support Option 2. Based on the RAN1’s FH design, RAN4 can study how to configure MG, i.e., the duration, number of hops, and number of samples (normal measurement / reduced latency measurement).

	Qualcomm
	Support option 3. FFS whether to prioritize defining accuracy requirements with FH for the case where the UE receives all hops of a PRS resource within a single MG occasion. 

	CATT
	Wait for more progress on the frequency hopping design for option 1 and 2. 
For option 3, it seems the same issue as issue 2-3-4. 

	
	

	
	

	
	

	
	



Issue 2-3-6: RRM impact of UL SRS Tx hopping
· Proposals
· Option 1: Nokia
· RAN4 should investigate the RRM impact of Rel-16 UL SRS for positioning Tx hopping.
· RAN4 to investigate measurement requirements for the non-hopping case, thereafter for the hopping case based on RAN1 Tx hopping design for UL SRS for positioning.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Can be FFS  upon RAN1’s agreements

	E///
	Agree. RAN4 shall consider defining requirements based on RAN1 Tx hopping design for positioning.

	Huawei 
	We assume option 1 relates to gNB requirements. Suggest FFS in the Perf part.

	Nokia
	Support Option 1. Once RAN1’s design for Tx hopping is finalized, RAN4 will study measurement requirements. 

	Qualcomm
	It is not clear what, if anything, needs to be investigated for the non-hopping case.

	CATT
	Is this for gNB performance requirements? Because we understand this is no core requirement for gNB. 

	
	

	
	

	
	

	
	



Issue 2-3-7: Simulation assumptions for PRS measurements for RedCap with FH
· Proposals
· Option 1: QC
· RAN4 to discuss simulation assumptions for measurement performance with frequency hopping, including the following factors
· Measurement bandwidth per hop
· Number of hops
· Amount of frequency overlap between hops
· Phase variations between hops
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	These assumption is for RX algorithm alignment only. 

	E///
	Agree RAN4 shall discuss simulation assumptions for FH case. However since FH design and other aspects like FH switching time are not decided so it may be difficult to start the simulations from this meeting.

	Huawei 
	Option 1 is fine. On the other hand, it may be too early to agree on simulation assumption for FH because the UE measurement behavior is still unclear. 

	Nokia
	Generally okay with Option 1. Wait until RAN1 finalizes the FH design. 

	Qualcomm
	Support option 1. We would like to hear from other companies if there are additional factors that need to be considered.

	CATT
	Wait for RAN1 design for frequency hopping. 

	
	

	
	

	
	

	
	



Issue 2-3-8: UE capability related to FH
· Proposals
· Option 1: Intel
· In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Support Option 1. 
From UE implementation perspective, we are aware of the extra complexity (e.g.bigger UE’s soft buffer) is needed. 

	E///
	This is not RAN4 issues and is up to RAN1 to design.

	Huawei 
	Option 1 is fine but we assume it would be considered in the processing capability to be defined by RAN1.

	Nokia
	Additional UE capability increase (soft buffer size increase) is typically under responsibility of RAN1. 

	Qualcomm
	It’s not clear to us what this proposal is about. Intel’s paper does not offer much of an explanation.

	CATT
	Should be within RAN scope. 

	
	

	
	

	
	

	
	


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

	Sub-topic#2-1
	Issue 2-1-1: Applicable FR
Tentative agreements:
In general the PRS requirements for RedCap UE shall be defined for both FR1 and FR2:
· PRS requirements for 1Rx RedCap UE shall be defined only for FR1
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-1
	Issue 2-1-2: Applicable RRC states
Agreements:
GTW agreement:
· RedCap UE positioning without frequency hopping
· Define the requirements in RRC_CONNECTED and RRC_INACTIVE states.
· RedCap UE positioning with frequency hopping
· Define the requirements in RRC_CONNECTED state
· FFS for requirements in RRC_INACTIVE state.
· FFS whether to define requirements in RRC_IDLE state
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-1
	Issue 2-1-3: Relation with Rel-16/Rel-17 positioning
Tentative agreements: None
Candidate options:
· Identify list of existing Rel-16 and Rel-17 positioning features/techniques for which the PRS requirements for RedCap UE shall be defined.
Note: 
· The feature/technique refers to e.g. measurement with gaps, measurement without gaps, 4-samples, reduced number of samples, TEG etc.
· Even if requirements are defined for all R16/R17 features, for clarity it is better to be enlisted. 
Recommendations for 2nd round: Discuss further

	Sub-topic#2-1
	Issue 2-1-4: Combination of Rel-18 positioning features
Tentative agreements: 
· Combination of any Rel-18 feature with RedCap shall be discussed case-by-case.
Candidate options:
· Identify list of Rel-18 positioning feature(s) (if any) for which the PRS requirements for RedCap UE shall be defined.
Note: 
· The feature refers to e.g. LPHAP, CPP etc. 
Recommendations for 2nd round: Discuss further

	Sub-topic#2-1
	Issue 2-1-5: Impact of Mobility procedures on PRS measurement requirements
Tentative agreements:
· RAN4 to identify impact on any RRM requirement due to PRS measurements for RedCap UE.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-1: Side conditions for 2Rx without FH
Tentative agreements:
· The side conditions (PRS Es/Iot) defined in Rel-17 are reused for defining corresponding PRS requirements for 2Rx RedCap UE without FH.
Note: Whether PRS requirements for reduced number of samples is defined is handled under issue 2-1-3.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-2: Side conditions for 1Rx without FH
Agreements:
· GTW Agreements
· Side conditions for 1Rx without FH
· For AWGN channel, re-use the Rel-17 side conditions, and relax accuracy requirements
· The agreement applies for 4 measurement samples case. FFS if it applies for lower number of samples.
· FFS for fading channel
· Option 1: Reuse Rel-17 side conditions and relax accuracy requirements
· Option 2: Reuse approximately Rel-17 accuracy requirements and relax the side condition
Note: Updated simulation assumptions to address open issues are discussed under issue 2-2-8
Recommendations for 2nd round: No further discussion. 

	Sub-topic#2-2
	Issue 2-2-3: PRS measurement requirements for 2Rx without FH
Tentative agreements: None
· Existing PRS measurement period requirements in Rel-17 can be reused for defining corresponding PRS measurement period requirements for 2Rx RedCap UE without FH.
· Details related to e.g. CSSFPRS,i , Kcarrier_PRS, TEG etc., are FFS
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-4: PRS measurement requirements for 1Rx without FH
Tentative agreements:
· Existing PRS measurement period requirements in Rel-17 can be reused for defining corresponding PRS measurement period requirements for 1Rx RedCap UE without FH.
· Details related to e.g. CSSFPRS,i , Kcarrier_PRS, TEG etc., are FFS
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-5: PRS measurement accuracy for 2Rx without FH
Tentative agreements:
· PRS measurement accuracy to be addressed under performance part of the WI.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-6: Collection of simulation results: without reduced number of samples for 1Rx without FH
Tentative agreements:
· Further simulation results based on the updated simulation assumptions (issue 2-2-8) are needed to draw conclusions.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-2-7: PRS measurement accuracy: without reduced number of samples for 1Rx without FH
Tentative agreements:
· PRS measurement accuracy to be discussed and defined under performance part of the WI.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-2
	Issue 2-2-8: Updated simulation assumptions: with and without reduced number of samples for 1Rx without FH
Tentative agreements: 
· Simulation assumptions are updated to account for at least the open issues (FFS) identified under issue 2-2-3.
Recommendations for 2nd round: Proponent (Ericsson) to trigger the discussion on updated assumptions taking into account agreements under issue 2-2-2.

	Sub-topic#2-2
	Issue 2-2-9: PRS measurement accuracy based on simulations: with reduced number of samples for 1Rx without FH
Tentative agreements: 
· PRS measurement accuracy to be discussed and defined under performance part of the WI.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-1: When to start PRS measurements for RedCap with FH?
Tentative agreements: 
· RAN4 to start work on PRS requirements for RedCap with frequency hopping after RAN1 has made agreements on frequency hopping for RedCap.
Candidate options:
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-2: PRS measurements for RedCap with FH with or without gaps?
Tentative agreements:
· RAN4 work on hold based on agreement under issue 2-3-1.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-3: Impact of timing error on PRS measurements for RedCap with FH
Tentative agreements:
· The impact (if any) of timing error between the hops on PRS requirements is discussed after the RAN1 agreements on FH and RF session agreements on the RF switching time for FH.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-4: Impact of switching time between hops on PRS measurements for RedCap with FH
Tentative agreements:
· Impact (if any) of switching time between hops on PRS measurements for RedCap requirements is discussed after the RAN1 agreements on FH and RF session agreements on the RF switching time for FH.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-5: Relation between FH and measurement gaps for PRS measurements for RedCap with FH
Tentative agreements:
· RAN4 to investigate suitable MG patterns and conditions related to frequency hopping (FH) for PRS measurements with gaps for RedCap with FH after the RAN1 agreements on FH.

Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-6: RRM impact of UL SRS Tx hopping
Tentative agreements:
· RAN4 to investigate impact of SRS Tx hopping on PRS measurements with FH after the RAN1 agreements on FH.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-7: Simulation assumptions for PRS measurements for RedCap with FH
Tentative agreements:
· Defer the agreement on simulation assumptions for PRS measurements for RedCap with FH until RAN1 has made agreements on FH.
Recommendations for 2nd round: No further discussion.

	Sub-topic#2-3
	Issue 2-3-8: UE capability related to FH
Tentative agreements:
· Wait for RAN1 agreements and input on the UE capability related to FH
Recommendations for 2nd round: No further discussion.



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: PRS/SRS BW aggregation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304238
	Intel Corporation
	PRS bandwidth aggregation
Observation 1: Beside RAN4’s conclusion, the additional conditions on PRS bandwidth aggregation from RAN1 can impact the RRM requirements (e.g. the same periodicity).
Proposal 1: RAN4 can define core requirements for positioning measurement with PFL bandwidth aggregation after RAN1 concluded the following conditions at least:
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna)
· The same number of symbols, symbol location within one slot, repetition factor,
· the same periodicity and slot offset
· the same muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier

Proposal 2: The existing measurement reporting delay requirements of RSTD, UE Rx-TX time difference in Rel17 [5] can be reused for these positioning measurements with aggregated bandwidth. Some clarification on the PFL needed (e.g. the conditions shall be satisfied as agreed in common properties).
Proposal 3: RAN4 shall ONLY define requirements for RRC_CONNECT.
Proposal 4: RAN4 shall ONLY define requirements for PRS measurement is restricted within measurement gap in RRC connected.
Observation 2: If PRS is transmitted in the bandwidth which is supported by UE CA capability, SCell (de)activation can also impact PRS measurement (e.g. within or outside measurement gap).
Proposal 5: The applicability of positioning measurement requirements with PRS bandwidth aggregation can be started when RAN1 design are stable enough.
SRS bandwidth aggregation
Proposal 6: RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.

	R4-2304423
	CATT
	 Proposal 1: RAN4 to define measurement period/reporting requirements for RSTD and UE Rx-Tx measurement with PRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE state. 
Proposal 2: RAN4 to firstly define the measurement requirements for single carrier in RRC_IDLE state before defining the requirements for PRS bandwidth aggregation. 
Proposal 3: RAN4 to define accuracy requirements for RSTD, UE Rx-Tx measurement with bandwidth aggregation and for gNB Rx-Tx measurement with SRS bandwidth aggregation. 
Proposal 4: The RRM requirements for PRS/SRS bandwidth aggregation will be defined for up to 3 PFLs. 
Proposal 5: No timing requirements are expected for PRS/SRS bandwidth aggregation. 
Proposal 6: The measurement period requirements in R17 can be the baseline for PRS bandwidth aggregation taking into account the PRS periodicities among different PFLs and the potential new UE processing capability. 
Proposal 7: RAN4 to discuss whether to update the mapping table based on the evaluation on the measurement accuracy for PRS/SRS aggregation. 
Proposal 8: There is no impact on the CA/DC communication by the measurement with gap for PRS bandwidth aggregation. 
Proposal 9: RAN4 to define separate capability for the support of PRS/SRS bandwidth aggregation and the support of CA operation. 
Proposal 10: The bandwidth aggregation can be done on the activated CC, deactivated CC and non-serving cell CC as long as the aggregated resources can satisfy the required conditions (from same TRP, same RF chain etc.). 

	R4-2304483
	LG Electronics Finland
	· Proposal 1: RRM requirement be specified up to three intra-band contiguous carriers only in downlink CA. For uplink CA, RRM requirement be specified up to two intra-band contiguous carriers.
· Proposal 2: It would be better to reuse the current time domain report mapping for RSTD and Rx-Tx.
· Proposal 3: RAN4 needs to consider guard periods at the boundary between data communications and positioning periods in the uplink case of bandwidth aggregation positioning.

	R4-2305030
	ZTE Corporation
	Proposal 1: The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group. 
· 

 is the number of positioning frequency layers which used for bandwidth/carrier aggregation.  
A scaling factor S can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL. 
· Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.





	R4-2305338
	Huawei, HiSilicon
	Proposal 1: Existing measurement period requirements can be used as baseline for defining PRS CA requirements, and aggregated PFLs are considered as one PFL. 
Proposal 2: Requirements for PRS CA are defined assuming aggregated PRS resources occur in same symbols and same slots in every resource occasion. 
Proposal 3: Requirements for PRS CA are defined for both CONNECTED and INACTIVE states. FFS IDLE states.
Proposal 4: RAN4 to wait for RAN1 conclusion before discussing PRS-RSRP(P) requirements with PRS CA. 
Proposal 5: Rel-16/17 principle on the prioritization between PRS measurement and data is re-used for PRS CA and data CA/DC.
Proposal 6: RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
Proposal 7: No core requirements are defined for SRS CA for gNB measurements.

	R4-2305572
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define the core requirements for BW aggregation in both RRC_INACTVE and RRC_CONNECTED states.
Proposal 2: RAN4 can define the maximum targeted aggregated BW for PRS/SRS.
Proposal 3: RAN4 has to define measurement period requirements for MG-assisted mode in RRC_CONNECTED and gapless mode in RRC_INACTIVE.
Proposal 4: RAN4 to define measurement reporting requirements including measurement delay with measurement gaps in connected mode and in inactive mode. 
Proposal 5: RAN4 to specify RSTD and UE Rx-Tx time difference measurement reports to be common for all CCs.
Proposal 6: RAN4 to investigate whether to specify PRS-RSRP and PRS-RSRPP measurement reports to be either common for all CCs or individual for each CC as configured by LMF.
Proposal 7: RAN4 has to define measurement accuracy requirements for two and three contiguous carriers, respectively.

	R4-2305675
	Qualcomm Incorporated
	Proposal: Wait for further progress in RAN1 on the following points before formulating the measurement period requirement
•	The granularity of the indication from the LMF to the UE to perform PRS BW aggregation
•	Assumption on the muting patterns of PRS resources to be aggregated
•	New UE capabilities to support PRS BW aggregation

	R4-2305773
	Ericsson
	Proposal 1: RAN4 to define requirements only for gap-based MC positioning measurements in RRC_CONNECTED mode. No requirements will be defined for gap-less MC positioning measurements in RRC_CONNECTED mode.
Proposal 2: There is no impact on MC communication operation (such as CA/DC) being performed by UE due to MC positioning measurement being performed by the UE within MG.
Proposal 3: For gap-based MC positioning measurement in RRC_CONNECTED mode, RAN4 defines requirements for:
· Scenario #1: When UE is configured to perform MC positioning measurements and MC communication operations in disjoint CCs.
· Scenario #2: When UE is configured only to perform MC positioning measurements. 
Proposal 4: RAN4 to define requirements for MC positioning measurements in RRC_INACTIVE and RRC_IDLE modes.
Proposal 5: Defining requirements for 2 PFL MC positioning measurement is prioritized over defining requirements for 3 PFL MC positioning measurement.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: General aspects/scenarios for PRS/SRS BW aggregation
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: Applicable RRC states
· Proposals
· Option 1: Intel
· RAN4 shall ONLY define requirements for RRC_CONNECT.
· RAN4 shall ONLY define requirements for PRS measurement is restricted within measurement gap in RRC connected.
· Option 2: Nokia
· RAN4 to define the core requirements for BW aggregation in both RRC_INACTIVE and RRC_CONNECTED states.
· RAN4 to define measurement reporting requirements including measurement delay with measurement gaps in connected mode and in inactive mode.
· Option 3: CATT
· RAN4 to define measurement period/reporting requirements for RSTD and UE Rx-Tx measurement with PRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE state. 
· RAN4 to firstly define the measurement requirements for single carrier in RRC_IDLE state before defining the requirements for PRS bandwidth aggregation.
· Option 4: E///
· RAN4 to define requirements for MC positioning measurements in RRC_INACTIVE and RRC_IDLE modes.
· RAN4 to define requirements only for gap-based MC positioning measurements in RRC_CONNECTED mode. 
· No requirements will be defined for gap-less MC positioning measurements in RRC_CONNECTED mode.
· Option 5: HW
· Requirements for PRS CA are defined for both CONNECTED and INACTIVE states. FFS IDLE states.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Can support Option 2. Need not to consider the requirements for RRC_IDLE at least.

	E///
	RAN1 agreed to support bandwidth aggregation for positioning measurement in RRC_CONNECTED/INACTIVE/IDLE mode. We therefore support option 3 and option 4.  Additionally, second bullet in option 3 may not be needed as this specific issue will any way be discussed as a part of LPHAP.

	OPPO
	Support option 2 ,4 and 5. We also agree with the first bullet in option 1, to prioritize RSTD and UE Rx-Tx time difference measurement. 

	Huawei 
	Support to agree on defining CA requirements for CONNECTED and INACTIVE. IDLE can be FFS.

	Nokia
	Option 2 is supported 

	Qualcomm
	According to the WID, RAN4 requirements will be defined for two scenarios:
a) RRC_CONNECTED with measurement gaps
b) RRC_INACTIVE

Note that measurement gaps are not configured when the UE is in RRC_INACTIVE. So the requirements in RRC_INACTITVE are for measurements without gaps (as in Rel-17). 

	CATT
	Support to define requirements for RRC_CONNECTED and INACTIVE state. For IDLE state, it is supported from RAN1 perspective based on RAN1 agreement. That’s why we provide the proposal in second bullet. It can be FFS for RAN4 requirements. 

	ZTE
	We should follow the WID scope, for RAN4 we do no need to perform every case from RAN1, our requirements which can be defined based on the latest WID

	
	

	
	



Issue 3-1-2: Applicable number of PFLs
· Proposals
· Option 1: E///
· Defining requirements for 2 PFL MC positioning measurement is prioritized over defining requirements for 3 PFL MC positioning measurement.
· Option 2: Nokia
· RAN4 has to define measurement accuracy requirements for two and three contiguous carriers, respectively.
· Option 3: LG
· RRM requirement be specified up to three intra-band contiguous carriers only in downlink CA. For uplink CA, RRM requirement be specified up to two intra-band contiguous carriers.
· Option 4: CATT
· The RRM requirements for PRS/SRS bandwidth aggregation will be defined for up to 3 PFLs.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Option 1

	E///
	Our main concern if the time required to settle accuracy requirements for both 2 PFL and 3 PFL cases. In the interest of available time, we prefer to prioritize 2 PFL case over 3 PFL case. In addition, we would like to clarify that same number of PFLs shall be considered for both UL and DL positioning measurements.

	OPPO
	Prefer option 2 and option 4, to consider up to 3 PFLs since such the PRS/SRS aggregation is clearly supported based on previous agreements. Whether a common or separate accuracy requirements can apply for 2 or 3 PFLs needs further discussion. 
If time limited, we can also compromise to option 1.

	Huawei 
	Support option 2 and 4 which are aligned with the WID.
On option 3, the DL part can be supported. For the UL part, we understand the positioning SRS CA capability can be different from data CA capability, so there is no need to restrict to 2 CC. 

	Nokia
	Option 2 is supported aligned to the WID scope. RAN4 can start with 2 PFLs and thereafter look into 3 PFLs.

	LGE
	According to WID, bandwidth aggregation positioning support up to 3 CC. But from RF spec., define only 2 CC at UL. So, It is our concern that is it possible to support 3CC at UL even though it is not data but just SRS. If it is possible, then we also support option 2 and 4.

	Qualcomm
	Core requirements should be specified for up to three contiguous carriers/PFLs. For accuracy requirements RAN4 can prioritize requirements for 2 contiguous PFLs/carriers.

	CATT
	Support option 2 and option 4 which is aligned with WID. 

	ZTE
	Same view as most companies, we can support option 4 firstly, in the WID we have the clarification that we mainly discuss the 3 PFLs, however this can be used in DL-PRS. For UL-SRS, we can study 2PFLs firstly because the different mechanism, we can follow the previous views to restrict the 2PFLs in UL-SRS.

	
	



Issue 3-1-3: Applicable aggregated PRS/SRS BW
· Proposals
· Option 1: Nokia
· RAN4 can define the maximum targeted aggregated BW for PRS/SRS.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	The maximum targeted aggregated BW for PRS/SRS shall be defined by RAN1. 


	E///
	Support option 1. RAN4 needs to be define the maximum targeted aggregated BW for PRS/SRS aggregation. This issue has impact on accuracy requirement, so we are equally fine to discuss this issue during the performance phase of the WI. The maximum aggregated BW depends on RAN1 agreement though.

	Huawei 
	Not sure if this is in the RRM scope. 

	Nokia
	Option 1 is supported. The issue should be also discussed and defined by RAN4 RF and RAN1. 

	Qualcomm
	For PRS aggregation, the maximum aggregated BW follows from the max PRS BW supported in a band times the max number of aggregated PFLs. Similarly for SRS aggregation.

	CATT
	Wait for RAN1 progress and further check in performance part. 

	ZTE
	We think this is the issue related to configuration which can be discussed in RAN1, we shall discuss the RRM requirements based on the final decision by RAN1.

	
	

	
	

	
	



Issue 3-1-4: PRS/SRS bandwidth aggregation with and without CA for communication
· Proposals
· Option 1: E///
· For gap-based MC positioning measurement in RRC_CONNECTED mode, RAN4 defines requirements for:
· Scenario #1: When UE is configured to perform MC positioning measurements and MC communication operations in disjoint CCs.
· Scenario #2: When UE is configured only to perform MC positioning measurements. 
· Recommended WF
· Discuss the option.
	Company
	Comments

	E///
	In our view before defining detail requirement for PRS aggregation, RAN4 should agree on scenarios for which requirements will be defined. In proposal in option 1 we propose 2 scenarios that shall be considered by RAN4 to define the requirements for PRS aggregation.

	Huawei 
	Not sure if we need to differentiate the two scenarios for MG based measurement. It would be good if proponent can clarify the possible differences in the requirements for the two scenarios. 

	Ericsson 1
	For DL positioning measurements, UE can be configured with per FR gaps where one of the gaps can be for positioning measurements and the other per FR gap can be for RRM measurements or if there is no second per FR gap then in parallel with MC positioning, the UE can do MC communication (CA) but only on disjoint CCs (i.e. on CCs not used for MC positioning). This is similar to scenario 1 in the above proposal. 
In addition to this, even if requirements are defined for gap-based bandwidth aggregation for positioning measurement, scenarios in above proposal are relevant for bandwidth aggregation in UL. This can also be noticed from the RAN1 agreement below from RAN1#112. Since this issue is related to both UL and DL bandwidth aggregation, we are ok to keep this issue FFS until next meeting so that companies can check and come back to this issue in the next meeting. 
Agreement (RAN1#112)
Study the relationship between UL communication CA and SRS bandwidth aggregation, including
· Whether to support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities
· Whether to support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA, i.e. SRS outside BWP and across carriers.


	Nokia
	Agree with Option 1. Single carrier communication scenario should be considered as well: Scenario#3: When UE is configured only to perform MC positioning measurements with a single carrier communication. 

	Qualcomm
	Is there a need to distinguish between the two scenarios above if the measurements are performed within gap?

	CATT
	Need further clarification. Both scenarios in option 1 are for the case that the positioning measurement is performed on the separate carriers for communication. We understand we also need to consider whether the positioning measurement is performed on the same carriers used for CA communication. 

	
	

	
	

	
	

	
	



Issue 3-1-5: Impact of activation status of CC on PRS/SRS bandwidth aggregation
· Proposals
· Option 1: CATT
· The bandwidth aggregation can be done on the activated CC, deactivated CC and non-serving cell CC as long as the aggregated resources can satisfy the required conditions (from same TRP, same RF chain etc.). 
· 
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Can be FFS.
In our view, PRS to be measured can be from the serving cells and non-serving cells. But regarding to the assumption in WID below, it seems very difficult to aggregate PRS resource from the activated and deactivated CC which transimted in same antenna.  
· the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].


	E///
	Option 1 can be discussed as a part of scenario 1 and scenario 2 proposed in Issue 3-1-4. Since the measurement will be done in gaps therefore the CC can be activated, deactivated or non-serving CC. 

	Huawei 
	Support option 1. 
Since the measurement is with MG, all CCs can be used for PRS CA.

	Nokia
	Can be FFS. Similar view as Intel

	Qualcomm
	Is this proposal considering both DL and UL? If it’s about DL only, PRS is not associated any with CC and, anyway, the measurements will be performed within measurement gaps in connected state. For UL, RAN1 is still discussing different ways of supporting SRS aggregation.

	CATT
	Support option 1. And we think both DL and UL need to be considered. 

	
	

	
	

	
	

	
	


Sub-topic 3-2: PRS measurement requirements for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-2-1: When to start RAN4 work on PRS/SRS bandwidth aggregation?
· Proposals
· Option 1: Intel
· The applicability of positioning measurement requirements with PRS bandwidth aggregation can be started when RAN1 design are stable enough.
· RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.
· Option 2: HW
· RAN4 to wait for RAN1 conclusion before discussing PRS-RSRP(P) requirements with PRS CA.
· Option 3: QC
· Wait for further progress in RAN1 on the following points before formulating the measurement period requirement
· The granularity of the indication from the LMF to the UE to perform PRS BW aggregation
· Assumption on the muting patterns of PRS resources to be aggregated
· New UE capabilities to support PRS BW aggregation
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Can wait RAN1’s further inputs

	E///
	Option 1: Second bullet may require more progress in RAN1. So RAN4 shall wait before starting to discuss impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements.

Option 2: Support proposal. It makes sense to wait for RAN1 conclusion before detailing requirements for PRS-RSRPP measurement.

Option 3: Granularity of indication from LMF is not clear. For other issues it is ok to wait for RAN1 progress.

	Huawei 
	Support option 2.
For RSTD and Rx-Tx we assume RAN4 can start discussing how to define the requirements. 

	Nokia
	Options 2 and 3 are supported. 

	Qualcomm
	Support option 3.

	CATT
	Wait for RAN1 progress. 

	ZTE
	We think we need more RAN1’s outcomes then we can define the related requirements.

	
	

	
	

	
	



Issue 3-2-2: Conditions for requirements for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Intel
· RAN4 can define core requirements for positioning measurement with PFL bandwidth aggregation after RAN1 concluded the following conditions at least:
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna)
· The same number of symbols, symbol location within one slot, repetition factor,
· the same periodicity and slot offset
· the same muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier
· Option 2: HW
· Requirements for PRS CA are defined assuming aggregated PRS resources occur in same symbols and same slots in every resource occasion. 
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Both options are fine. Option 2 is subset of Option 1. 

	E///
	In our view proposal in option 2 may not be enough to detail requirements for bandwidth aggregation. We therefore support option 1. However following items may need to be removed, as they are already agreed by RAN1:
•	The same number of symbols, symbol location within one slot, repetition factor.
•	The same numerology, i.e., the same CP and SCS.
•	The same or different bandwidths.
•	The same power per subcarrier.

	OPPO
	Support option 1, which is agreed in RAN1.

	Huawei 
	Support option 2.
Option 2 corresponds to the following bullet in option 1:
· the same periodicity and slot offset
· the same muting pattern
For other FFS bullets from RAN1, we suggest to wait for RAN1 conclusion.

	Nokia
	Can be FFS until RAN1 design is finalized

	Qualcomm
	Support option 2. OK to prioritize defining RAN4 requirements under the proposed assumptions. 

	CATT
	The issue is discussing in RAN1, suggest to wait for RAN1 conclusions. 

	ZTE
	The option 1 is fine with us. Before discussing the core requirements for bandwidth aggregation, we need more information of configuration from RAN1. At the current stage RAN1 has the several conditions but not enough for RAN4 to define the requirements, but we can support option1 and wait for more outcomes from RAN1.

	
	

	
	



Issue 3-2-3: PRS measurement period for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Intel, CATT
· Existing PRS measurement period is reused:
· Option 1A: Intel
· The existing measurement reporting delay requirements of RSTD, UE Rx-TX time difference in Rel17 [5] can be reused for these positioning measurements with aggregated bandwidth. Some clarification on the PFL needed (e.g. the conditions shall be satisfied as agreed in common properties).
· Option 1B: CATT
· The measurement period requirements in R17 can be the baseline for PRS bandwidth aggregation taking into account the PRS periodicities among different PFLs and the potential new UE processing capability.
· Option 1C: HW
· Existing measurement period requirements can be used as baseline for defining PRS CA requirements, and aggregated PFLs are considered as one PFL.
· Option 2: ZTE
· The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group. 

 is the number of positioning frequency layers which used for bandwidth/carrier aggregation.  
A scaling factor S can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL. 
· Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.




· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Option 1 and 1B are fine for us.

	E///
	This issue can be FFS. It is too early to discuss the measurement delay requirement for PRS aggregation.

	Huawei 
	Support option 1A and 1C.

	Nokia
	Options 1B and 1C are supported

	Qualcomm
	FFS. RAN4 should wait for more progress in RAN1.

	CATT
	Support option 1B/1C. 

	ZTE
	Most companies support option 1 or other sub-options. But we want to clarify that the option 2 do the same thing as option 1b and 1c, the r17 requirements can as the baseline, we are fine to discuss the concrete formula in the further discussion. But we deem that we do the same thing as most companies.

	
	

	
	

	
	



Issue 3-2-4: Impact of PRS/SRS bandwidth aggregation on CA for communication
· Proposals
· Option 1: CATT, E///
· There is no impact on the CA/DC communication by the measurement with gap for PRS bandwidth aggregation.
· Recommended WF
· Discuss the option.
	Company
	Comments

	E///
	Support option 1.

	OPPO
	Support option 1.

	Huawei 
	The issue should be discussed together with issue 3-2-5. 
Basically, no data Tx/Rx is expected during MG which is same as in Rel-16/17.

	Nokia
	Option 1 is supported

	Qualcomm
	No further impact on communication anticipated in connected state other than the scheduling restriction and interruption requirement associated with the measurement gap.

	CATT
	Support option 1. 

	
	

	
	

	
	

	
	



Issue 3-2-5: Priority between PRS measurement and CA for communication in RRC inactive
· Proposals
· Option 1: HW
· Rel-16/17 principle on the prioritization between PRS measurement and data is re-used for PRS CA and data CA/DC.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Can be FFS.
According to current RAN1’s agreements, CA and PRS bandwidth aggregation are fully independent. 

	E///
	Can be FFS. Rules in Rel-16/17 were not defined for MCP measurements. We should wait for RAN1 agreements.

	Huawei 
	Support option 1.
Basically, option 1 is saying no data Tx/Rx is expected during MG which is same as in Rel-16/17.

	Nokia
	Can be FFS

	Qualcomm
	FFS

	CATT
	Need further clarification. If it is as clarified by Huawei that no data is expected during MG, we are fine with it. This should be common assumption and no need to have dedicated agreements? 



Issue 3-2-6: Guard period between data and positioning period in UL
· Proposals
· Option 1: LG
· RAN4 needs to consider guard periods at the boundary between data communications and positioning periods in the uplink case of bandwidth aggregation positioning.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	Can be FFS. 

	E///
	It depends on RAN1 Tx hopping framework design. It is probably early to RAN4 to have this discussion. We suggest to wait for RAN1 agreements.

	Huawei 
	Does option 1 refer to guard period between symbols for positioning SRS CA and UL data CA?

	Nokia
	Can be FFS

	LGE
	Different from downlink, uplink doesn’t have measure gap for bandwidth aggregation positioning. So, if the RF-retuning is necessary at the boundary between data communications and positioning periods, there can be interruption. To reduce the interruption impact, the guard period can be necessary at the boundary between data communications and positioning period. (@HW, yes, between SRS CA and UL data CA)

	Qualcomm
	There could be two scenarios: 1) UE is configured with intra-band contiguous ULCA, 2) UE is configured with single CC for UL traffic and SRS aggregation for positioning. In the first scenario there should not be a need for guard period. Scenario 2 is still being discussed in RAN1.

	CATT
	Should this be discussed in RAN1? 

	
	

	
	

	
	



Issue 3-2-7: UE capability related to PRS/SRS bandwidth
· Proposals
· Option 1: CATT
· RAN4 to define separate capability for the support of PRS/SRS bandwidth aggregation and the support of CA operation.
· Recommended WF
· Discuss the option.
	Company
	Comments

	Intel
	In our understand, the capability for PRS bandwidth agreements is independent with CA. But we think it is up to RAN1’s decision on this capability.

	E///
	Up to RAN1 decision. RAN4 shall wait for further progress in RAN1 before reaching to an agreement on this issue. Therefore, RAN4 should not discuss this issue until RAN1 has concluded.

	Huawei 
	Support option 1. 

	Nokia
	UE capability definition is under RAN1’s responsibility.

	Qualcomm
	This issue falls in RAN1 scope.

	CATT
	Support option 1. But fine to wait for RAN1 conclusion. 

	ZTE
	Option 1 is fine to us.

	
	

	
	

	
	



Sub-topic 3-3: PRS measurement report mapping for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-3-1: Whether report mappings with PRS/SRS bandwidth aggregation need to be updated?
· Proposals
· Option 1: CATT
· RAN4 to discuss whether to update the mapping table based on the evaluation on the measurement accuracy for PRS/SRS aggregation.
· Option 2: HW
· RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
· Option 3: LG
· It would be better to reuse the current time domain report mapping for RSTD and Rx-Tx
· Recommended WF
· Discuss the options
	Company
	Comments

	Intel
	Option 1 is fine for us. The finer granularity can be FFS. But for Option 2, <1Tc granularity needs UE’s oversampling absolutely, which will increase UE’s power consumption.  

	E///
	In our view RAN4 shall wait for conclusions from simulation results for bandwidth aggregation before reaching to an agreement on this issue. 

Furthermore, report mapping is part of performance requirements and depends on core requirements, so we suggest postponing this discussion until core part has progressed.

	OPPO
	New reporting tables may be needed, we are fine to discuss in perf part.

	Huawei 
	Support option 2.
The current granularity and applicability are based on max 100MHz in FR1 and 400MHz in FR2. With PRS/SRS CA, the effective BW is increased which will lead to finer granularity. 
To E/// and OPPO: the report mapping will impact RAN2 signaling for measurement report, so it may need to be discussed during the core part. This was also the case during Rel-16 discussion.

	Nokia
	Option 1 is supported.

	LGE
	Support option 1, option3. Considering the target accuracy of PRS/SRS aggregation, we think current time domain report mapping table is enough.

	Qualcomm
	Support option 2. OK to make changes based on evaluation of simulated accuracy.

	CATT
	Support option 1. Need further study based on the performance evaluation and also related to the support maximum bandwidth. 

	
	

	
	



Sub-topic 3-4: gNB requirements for SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-4-1: Whether to define gNB requirements for SRS aggregation
· Proposals
· Option 1: CATT
· RAN4 to define accuracy requirements for RSTD, UE Rx-Tx measurement with bandwidth aggregation and for gNB Rx-Tx measurement with SRS bandwidth aggregation.
· Option 2: HW
· No core requirements are defined for SRS CA for gNB measurements.
· Recommended WF
· Discuss the options.
	Company
	Comments

	Intel
	Option 2 is prefered 

	E///
	We agree that accuracy for all the UE positioning measurements (RSTD, UE Rx-Tx, PRS-RSRP, PRS-RSRPP) is needed. However, this should be discussed during the performance part since accuracy is performance part.

Whether accuracy for gNB Rx-Tx measurement with SRS bandwidth aggregation is needed should be discussed in performance part.

We do not see a need of defining core requirements for bandwidth aggregation performed by gNB. We therefore support option 2 i.e. no core requirements are defined for gNB measurements with SRS BW aggregation.

	Huawei 
	Support option 2. 
Option 1 can be FFS in the Perf part.

	Nokia
	Option 2 is fine and for Option 1 accuracy requirements can be discussed in the performance part.

	Qualcomm
	Both options can be supported.

	CATT
	Support both options. 

	
	

	
	

	
	

	
	



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

	Sub-topic#3-1
	Issue 3-1-1: Applicable RRC states
GTW Agreements:
· Agreements
· Define the core requirements for PRS BW aggregation in both RRC_INACTIVE and RRC_CONNECTED states. Do not define requirements for RRC_IDLE state.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-1
	Issue 3-1-2: Applicable number of PFLs
Tentative agreements: None.
Candidate options:
· PRS requirements for PRS/SRS bandwidth aggregation are prioritized for up to ‘NDL’ number of DL and ‘NUL’ number of UL intra-band contiguous PFLs, where:
· Option 1:
· NDL = 2 PFLs in DL and 
· NUL = 2 PFLs in UL
· Option 2:
· NDL = 3 PFLs in DL and 
· NUL = 2 PFLs in UL
· Option 3:
· NDL = 3 PFLs in DL and 
· NUL = 3 PFLs in UL
· Option 4:
· Option 1 for PRS measurement requirements and
· Option 3 for PRS measurement accuracy requirements

Recommendations for 2nd round: Discuss further the options.

	Sub-topic#3-1
	Issue 3-1-3: Applicable aggregated PRS/SRS BW
Tentative agreements:
· The impact (if any) of maximum targeted aggregated BW for PRS/SRS on PRS requirements is discussed after the RAN1 and RF session agreements on the maximum targeted aggregated BW for PRS/SRS.
Candidate options:
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-1
	Issue 3-1-4: PRS/SRS bandwidth aggregation with and without CA for communication
Tentative agreements: None
Candidate options:
· Identify scenarios (if any) in which the CA for communication can impact the ongoing PRS measurements, which are performed in measurements gaps:
· Identify impact on both PRS aggregation (DL) and SRS aggregation (UL).
Recommendations for 2nd round: Discuss further

	Sub-topic#3-1
	Issue 3-1-5: Impact of activation status of CC on PRS/SRS bandwidth aggregation 
Tentative agreements: 
None. It is suggested to merge this with issue 3-1-4 and first broadly identify the impact of CA on PRS/SRS aggregation.
Recommendations for 2nd round: No further discussion. 

	Sub-topic#3-2
	Issue 3-2-1: When to start RAN4 work on PRS/SRS bandwidth aggregation?
Tentative agreements: 
· Wait for RAN1 progress on PRS/SRS bandwidth aggregation before starting RAN4 work.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-2: Conditions for requirements for PRS/SRS bandwidth aggregation
Tentative agreements:
· Wait for RAN1 progress on necessary conditions under which the PRS/SRS bandwidth aggregation applies before discussing RAN4 specific conditions.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-3: PRS measurement period for PRS/SRS bandwidth aggregation
Tentative agreements: None
Candidate options:
PRS measurement period for PRS/SRS bandwidth aggregation:
· Option 1:
· Existing PRS measurement period requirements in Rel-17 can be used as baseline for defining corresponding PRS measurement period requirements for PRS/SRS bandwidth aggregation.
· Details related to e.g. PFLs, PRS periodicity etc., are FFS
· Other options are not precluded.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-4: Impact of PRS/SRS bandwidth aggregation on CA for communication
Tentative agreements:
· PRS measurement with PRS/SRS bandwidth aggregation performed in gaps does not impact the ongoing CA/DC for communication except that no data scheduling is possible during the gaps.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-5: Priority between PRS measurement and CA for communication in RRC inactive
Tentative agreements: 
· Wait for RAN1 agreement on priority between the PRS measurements and data communication in RRC_INACTIVE state.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-6: Guard period between data and positioning period in UL
Tentative agreements: 
· Guard period (if any) between data and SRS aggregation (in UL) for PRS measurement is up to RAN1 design.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-2
	Issue 3-2-7: UE capability related to PRS/SRS bandwidth
Tentative agreements:
· UE capability related to PRS/SRS aggregation for PRS measurement is for RAN1 to decide and is not within RAN4 scope.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-3
	Issue 3-3-1: Whether report mappings with PRS/SRS bandwidth aggregation need to be updated?
Tentative agreements: None
Candidate options:
· Identify whether to reuse the existing report mapping or update the report mapping for RSTD and UE Rx-Tx with PRS/SRS bandwidth aggregation based on:
· Maximum supported aggregated SRS/PRS bandwidth and
· RSTD and UE Rx-Tx measurement accuracies/performance evaluation.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-4
	Issue 3-4-1: Whether to define gNB requirements for SRS aggregation
Tentative agreements:
· No core requirements are defined for SRS aggregation for gNB measurements.
· Whether to define gNB Rx-Tx measurement accuracy with SRS bandwidth aggregation is to be decided during the performance part of the WI.
Recommendations for 2nd round: No further discussion.

	Sub-topic#3-4
	Issue 3-4-1B: Whether to define PRS measurement accuracy requirements for PRS/SRS aggregation
Tentative agreements:
· PRS measurement accuracy requirements for PRS/SRS BW aggregation will be discussed and defined during the performance part.
Recommendations for 2nd round: No further discussion.




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
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR Positioning RRM requirements [NR_pos_enh2_part1]
	Ericsson
	WF to capture all the agreements

	
	Updated simulation assumptions for 1Rx RedCap UE PRS measurements
	Ericsson
	Previous simulation assumptions from RAN4#106 (R4-2303318) are updated based on current agreements under issues 2-2-2 and 2-2-8.

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	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

