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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 8.22.2.1 and AI 8.22.3.1)
· Topic # 2: RedCap positioning (AI 8.22.3.4)
· Topic # 3: PRS/SRS bandwidth aggregation (AI 8.22.3.5)
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

	R4-2311627
	CATT
	Proposal 2: k= {-1,-2} are enough to obtain the gains bought by bandwidth aggregation. And no need to include lower negative k values due to extra overheads.

	R4-2311981
	Qualcomm 
	Regarding the third agreement in the RAN1 LS, RAN4 considers that the values k={-1,-2} are feasible based on agreements from RAN4#107. RAN4 will evaluate whether it is beneficial to introduce even finer granularities and provide feedback once it concludes the evaluation.

	R4-2312137
	vivo
	[bookmark: _Hlk142903272]Proposal 2: Support the values of k={5,4,3,2,1,0} for FR1 and k={5,4,3,2,1,0,-1,-2} for FR2.

	R4-2312740
	Ericsson
	[bookmark: _Hlk142903343]Proposal 2: Support additional reporting granularity values corresponding to k = {-3,-4,-5,-6}.

	R4-2312755
	Huawei, HiSilicon
	With regard to the third agreement, RAN4 would like to confirm the feasibility of the negative k values. In particular, RAN4 already agreed to support k={-1,-2} as indicated in LS R4-2310166. RAN4 understands that the support of other k values e.g. -3, -4, -5, -6, is up to RAN1.
Besides, RAN4 understands that the use of k<0 is applicable for both aggregate and non-aggregate measurements, and for both UE and TRP.

	R4-2313183
	ZTE Corporation
	Please check the LS R4-2310166 sent in RAN4#107 meeting and RAN4 didn’t consider the other further finer granularity for reporting. 

	R4-2311628
	CATT
	Proposal 1: RAN1’s understanding on the use of a single instance of a measurement gap for receiving all hops for DL PRS with Rx frequency hopping is correct.
Proposal 2: It is feasible to receive multiple DL PRS hops within a single measurement gap based on current agreed values of switching time and measurement gap patterns.

	R4-2312082
	ZTE Corporation
	To guarantee the feasibility, RAN4 suggests that the proper duration is 20ms which listed above in Gap Pattern Configurations, it is long enough for receiving all the hops for DL PRS with Rx frequency hopping.

	R4-2312136
	vivo
	Observation 1: In symbol-level frequency hopping case, the measurement gap has the proper duration to receive all the hops in the DL PRS with Rx frequency hopping.
Observation 2: In resource-level frequency hopping case, the measurement gap may not have the proper duration to receive all the hops in the DL PRS with Rx frequency hopping, but these scenarios will deteriorate the positioning performance, which need to be avoided.
Proposal 1: It is feasible for to use the MG specified in TS 38.133 for using a single MG to receive all the hops in the DL PRS with Rx frequency hopping and no need for MG enhancement.

	R4-2312739
	Ericsson
	Observation 1: DL PRS resource can be configured with up to .
Observation 2: To complete 1 sample measurement in FR1, RedCap UE needs to perform at least 6 hops to receive 100MHz wide PRS. DL PRS resource in this case is configured with a repetition factor of 6.
Observation 3: To complete 1 sample measurement in FR2, RedCap UE needs to perform at least 5 hops to receive 400MHz wide PRS. DL PRS resource in this case is configured with a repetition factor of 6.
Observation 4: To complete 1 sample measurement within a MG, MGL should be more than 6ms (15kHz), 3ms (30kHz), 1.5ms (60kHz), 0.75ms (120kHz) when accounting for RF tuning + measurement time.
Observation 5: For DL PRS Rx hopping, it is feasible to use a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping for PRS resource configured with SCS 30kHz, 60kHz, and 120kHz.
Observation 6: MGL configurable to RedCap UEs is not sufficient to receive all hops of 15kHz PRS resource within a single instance of MG.
Proposal 1: Introduce MG pattern ID 24 in Table 9.1.2-1 in 38.133 for RedCap positioning.
Proposal 2: Confirm RAN1 that for DL PRS Rx hopping, it is feasible to use a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping.

	R4-2313529
	Nokia, Nokia Shanghai Bell
	Observation 1: To consider all possible cases, a single measurement gap or multiple measurement gaps can be used to cover all frequency hopping occasions. 
Proposal 1: RAN4 to confirm that a single measurement gap can be used to receive all the hops in the DL PRS with Rx frequency hopping. 

	R4-2312342
	Intel Corporation
	Proposal 4: RAN4 confirms that a single instance of a measurement gap per PRS for all the Rx hops is applied.

	R4-2311836
	Xiaomi
	RAN1 LS reply
Observation 4:  the number of hopes allowed within a measurement gap duration can be dependent with the following factors:
· SCS of PRS
· The number of PRS resource symbol ( DL-PRS-NumSymbols  [6])
· The number of PRS repetition ( DL-PRS-ResourceRepetitionFactor [6])
· The offset in units of slots between two repeated instances of a DL-PRS resource (DL-PRS-ResourceTimeGap [6]) 
· The guard period of PRS hopping which was agreed in RAN4 before
Observation 5: It is impossible to support all possible PRS configurations [6] if there must be multiple hops within a single measurement gap.
Observation 6: With the existing gap patterns (#0~#24) in TS38.133 [4], PRS configurations for RedCap RX hopping shall be limited.
Proposal 2: The feasible gap patterns from current gap patterns in TS38.133 (#0~24) with the proper duration to allow the multiple hops for RedCap positioning measurement with Rx frequency hopping can be configured by NW depending on PRS configurations and UE’s guard period for Rx hopping.


	R4-2312839
	Huawei, HiSilicon
	Proposal 3: RAN4 to confirm RAN1’s understanding on the use of a single measurement gap to receive all the hops in the DL PRS with Rx frequency hopping.

	R4-2313722
	MediaTek inc.
	Proposal 3: The existing MG durations can be sufficient to receive all DL PRS hops for RedCap when specific PRS configurations are deployed.

	R4-2312672
	OPPO
	Proposal 4: RAN1’s understanding that a single gap instance can be used for receiving all the hops for DL PRS with FH can be confirmed. 



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: RAN1 LS on SRS/PRS bandwidth aggregation
[bookmark: _Hlk132125553]RAN4 has received RAN1 LS in R1-2306216/R4-2311031 asking RAN4 to:
· provide the retuning time values, i.e. the guard period values as described in the second agreement,
· check the feasibility of the negative k values i.e. k={-1,-2,-3,-4,-5,-6}
The first issue is RF related and discussed in the RF session. The second issue is RRM related and discussed in this (RRM) thread.
· NOTE: RAN4 LS out in R4-2310166, already indicated support for k={-1,-2}
Issue 1-1-1: Reply LS to RAN1 on SRS and PRS bandwidth aggregation for positioning
· Proposals
· Option 1: CATT, Qualcomm, ZTE, OPPO
· Support only k= {-1,-2}.
· Option 2: vivo
· Support k={5,4,3,2,1,0} for FR1 and k={5,4,3,2,1,0,-1,-2} for FR2.
· Option 3: Ericsson, HW
· Support k={-3,-4,-5,-6}
· Option 3A:
· Support k={-3,-4,-5,-6} from RAN4 perspective
· Option 3B:
· Support of k={-3,-4,-5,-6} is up to RAN1
· Option 3C: (Qualcomm)
· Whether to introduce even finer granularities can be discussed further during the performance part of the WI.
· Recommended WF
· Discuss the options and prepare a draft LS response, based on the agreement.
Sub-topic 1-2: RAN1 LS on single measurement gap for DL PRS with Rx hopping
RAN4 has received RAN1 LS in R1-2306227/R4-2311034 asking RAN4 to:
· Confirm whether a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping is sufficient.
Issue 1-2-1: Reply LS to RAN1 on use of a single measurement gap for DL PRS with Rx hopping measurement
· Proposals
· [bookmark: _Hlk135145259]Option 1: CATT, vivo, Nokia, Ericsson, Intel, HW, MTK, OPPO, Qualcomm
· RAN4 to confirm that a single measurement gap can be used to receive all the hops in the DL PRS with Rx frequency hopping.
· Option 1A: CATT
· It is feasible to receive multiple DL PRS hops within a single measurement gap based on current agreed values of switching time and measurement gap patterns.
· Option 2: ZTE
· To guarantee the feasibility, RAN4 suggests that the proper duration is 20ms which listed above in Gap Pattern Configurations, it is long enough for receiving all the hops for DL PRS with Rx frequency hopping.
· Option 3: Ericsson, Xiaomi
· Introduce MG pattern ID 24 in Table 9.1.2-1 in 38.133 for RedCap positioning.
· Option 3A: Xiaomi
· The feasible gap patterns from current gap patterns in TS38.133 (#0~24) with the proper duration to allow the multiple hops for RedCap positioning measurement with Rx frequency hopping can be configured by NW depending on PRS configurations and UE’s guard period for Rx hopping.
· Recommended WF
· Discuss the options and prepare a draft LS response, based on the agreement.
Topic #2: RedCap positioning
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations


	R4-2311631
	CATT
	Proposal 1: For RedCap UE with FH, define requirements for RRC_CONNECTED and RRC_INACTIVE states. The requirements in RRC_IDLE state can be discussed in LPHAP part.
Proposal 2: For RedCap UE with FH: 
· Support Rel-16 features and reduced sample number, TEG and FR2 reduced Rx beam sweeping factor Rel-17 features.
· Not support Rel-17 measurement without gap feature.
Proposal 3: For 1Rx RedCap UE without FH with fading channel, use <-6,-10,-10> for RSTD and <-3,-10,-10> for RSRP/UE Rx-Tx time difference and reuse accuracy requirements for 4 samples.
Proposal 4: The effective BW in gap for PRS measurements for RedCap with FH can be derived by the equation: 
Proposal 5: RAN4 to discuss the details of patterns of overlapping RBs and number of hops based on available PRS resource repetitions and RF switching time.
Proposal 6: Use Rel-17 measurement period requirements as a baseline for RedCap UE with FH. 

	R4-2311632
	CATT
	Observation 1: For RSTD with AWGN channel, reusing the Rel-17 side conditions can satisfy the Rel-17 accuracy requirements for both Nsample = 1 and Nsample = 4.
Observation 2: For RSTD with fading channel, <-6, -10, -10> with Nsample = 4 can satisfy the Rel-17 accuracy requirements.
Observation 3: For PRS RSRP with AWGN channel, reusing the Rel-17 side conditions can satisfy the Rel-17 accuracy requirements for both Nsample = 1 and Nsample = 4.
Observation 4: For PRS RSRP with fading channel, <-3, -10, -10> with Nsample = 4 can satisfy the Rel-17 accuracy requirements.
Observation 5: For UE Rx-Tx time difference with AWGN channel, reusing the Rel-17 side conditions can satisfy the Rel-17 accuracy requirements for both Nsample = 1 and Nsample = 4.
Observation 6: For UE Rx-Tx time difference with fading channel, using <-3, -10, -10> with Nsample = 4 can satisfy the Rel-17 accuracy requirements.

	R4-2311836
	Xiaomi
	Frequency hopping in DL
Observation 1:  The different accuracy measurement requirements will be expected when UE reporting the single measurement result based on the multiple hops or single hop. 
Observation 2: The requirement for measurements based on both the multiple hopes and single hop within a gap are expected to be defined in RAN4. These two different types of requirements will be applied for UE upon the indication on the number of hops associated with the measurement reporting.
Observation 3: There is some ambiguity on the “measurement samples” used to define the measurement requirements in current spec [4] when UE reporting measurements over the hops within a gap.
Proposal 1:  Whether the requirements of measurement reporting for RedCap UE with Rx hopping in case of Nsamples >1 is shall be FFS.  
· For the requirements when the measurements based on multiple hopes within a gap, the case of are Nsamples >1 shall be considered.
· For the requirements when the measurements based on a single hop within a gap, the case of are Nsamples >1 shall NOT be considered.
UE complexity impacts
Observation 7: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 3: In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
PRS measurement requirements without frequency hopping
Proposal 4: 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.
Observation 9: The uncertainty of UL SRS transmission time will be larger than that of without FH. The total requirements for UE Rx-Tx time difference will be impacted.
Proposal 5: RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.
· The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.
· Scheduling restriction because of the collision due to SRS TX hopped

	R4-2311888
	CMCC
	Proposal 1: it is proposed to define requirements for RedCap UE positioning with frequency hopping in RRC_INACTIVE state.
Proposal 2: it is proposed that existing PRS measurement period requirements with measurement gap in Rel-17 can be used as baseline to define corresponding PRS measurement period requirements for RedCap positioning with FH.

	R4-2311984
	Qualcomm 
	Simulation results for 1Rx RedCap UEs without frequency hopping – updated side-condition for fading channels

	R4-2311985
	Qualcomm 
	Observation 1:  UE capability measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul-r17 is not applicable to 1Rx RedCap devices.
Proposal 1: PRS requirements for both 1Rx and 2Rx RedCap UE with FH will be defined for all the Rel-16 positioning features. FFS which Rel-17 positioning features will be covered by the requirements with FH.
Proposal 2: Reply to LS R1-2306227 confirming RAN1’s understanding that a single measurement gap instance should be used to receive all the hops when measuring DL PRS with frequency hopping.
Proposal 3: Define the PRS measurement period requirement with Rx frequency hopping by reusing the measurement period formula from Rel-16/17 together with a new requirement for the minimum PRS BW expected to be measured by the UE.
Proposal 4: The minimum PRS BW expected to be measured is given by

where
·  is the configured PRS BW
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times
·  is the stride of PRS inter-slot repetitions
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops
Proposal 5: Define RSTD measurement accuracy requirements for 1Rx without FH in fading conditions at Es/Iotref = -6 dB, Es/Ioti = -6 dB.
Proposal 6: Define UE-RxTx measurement accuracy requirements for 1Rx without FH in fading conditions at Es/Iot = (-3 dB, -6 dB).
Proposal 7: FFS the side-conditions for PRS-RSRP for 1Rx RedCap UEs.

	R4-2312075
	ZTE Corporation
	Observation 1: The Redcap UE may be stay longer in RRC_INACTIVE state compared to MBB UE.
Observation 2: RAN4 does not define the requirements for Redcap positioning with frequency hopping even the Redcap positioning without frequency in the legacy stage which is discussing in LPHAP, so the details for defining requirements in RRC_INACTIVE state may be studied in the further meeting.
Proposal 1: For RedCap UE positioning with frequency hopping, RAN4 shall study the requirements in RRC_INACTIVE and RRC_CONNECTED state, but the requirements for RedCap UE positioning in RRC_CONNECTED owns the higher priority.
Observation 3: 
· For FR1, UE supports either 1Rx branches or 2Rx branches (1Rx Redcap UE or 2Rx Redcap UE),
· For FR2, UE supports only 2Rx branches (2Rx Redcap UE),
· The original situation is 2Rx UE and 4Rx UE (normal UE).
Proposal 2: At least the FR2 with reduced Rx beam sweeping factor in RRC_CONNECTED/INACTIVE in R17 features/techniques is not proper for 1Rx Redcap UE positioning with frequency.
Proposal 3: If defining requirements for RedCap UE positioning with frequency hopping in RRC_CONNECTED and RRC_INACTIVE, the measurement in INACTIVE can be met for 1Rx UE positioning with frequency hopping (R17 features/techniques with enhancement).
Observation 4:  The measurement is within one measurement gap (if confirmed) and for positioning for RedCap UEs with DL PRS Rx Hopping, the UE hops within a DL PRS resource.
Proposal 4: RAN4 shall consider and study the measurement period requirements for both of two cases the RAN1 proposed.

	R4-2312342
	Intel Corporation
	Proposal 1: A single set of measurement requirements is specified in RAN4 which apply to both single and multiple hop measurement for positioning purpose.
Observation 1: Timing errors among PRS RX hopping brought by timing drifts could impact RedCap positioning performance.  
Observation 2: The maximum tolerable timing error among PRS RX hopping depends on the gap between any two consecutive hops, the total number of hops and the RRC state UE is in. 
Proposal 2: The maximum tolerable timing error among all PRS RX hopping (e.g. <[32Tc]) shall be considered in RAN4 specification. 
Observation 3: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 3: In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
Proposal 4: RAN4 confirms that a single instance of a measurement gap per PRS for all the Rx hops is applied.
Proposal 5: RAN4 FFS measurements without gap for RedCap UE positioning after RAN1 design is stable.

	R4-2312672
	OPPO
	Proposal 1: The Rel-16 positioning features should be considered for RedCap UE with FH.
Proposal 2: Define PRS measurement requirements for RedCap UE with FH in RRC_INACTIVE state.
Proposal 3: For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
Proposal 4: RAN1’s understanding that a single gap instance can be used for receiving all the hops for DL PRS with FH can be confirmed. 

	R4-2312730
	Ericsson
	Simulation results for 1Rx RedCap UE are presented in this contribution. Reported simulation results are for positioning measurements in AWGN and fading channel conditions based on the agreement reached in RAN4#107. The results presented in this contribution are based on the simulations assumptions captured in R4-2310075.

	R4-2312731
	Ericsson
	Summary of 1Rx RedCap simulations

	R4-2312732
	Ericsson
	# Measurement report mapping
Observation 1: Existing measurement report mapping table can be reused to report positioning measurements performed by RedCap UEs when no-FH is performed to receive DL PRS resource(s). 
Observation 2: Existing measurement report mapping table can be reused to report positioning measurements performed by RedCap UEs when FH is performed to receive DL PRS resource(s).
Proposal 1: Existing measurement report mapping table is re-used to report positioning measurements performed by RedCap UE with and without FH.
# Requirements for no FH case
Proposal 3: Details of updates to clause 9.1A.5.2 for RedCap positioning are handled via CR discussion.
# Requirement for FH case
Proposal 5: Positioning measurement with Nsample = 1 or 2 is not supported for RedCap UEs in FH scenario.
Proposal 6: For RedCap positioning, requirements are defined only for  (both in FR1 and FR2) for FH case.
Proposal 7: For RedCap UE positioning, for UEs capable of performing Rx FH to receive DL PRS resources in multiple hops, requirements are defined only for  = 1, even for UEs supporting multiple Rx TEGs for PRS measurement.
# Performance evaluation of 1Rx UE
Observation 3: Similar RSTD accuracies can be achieved under TDL-A propagation condition when SINR is (-6, -10, -10) dB and (-6, -6, -6) dB.
Observation 4: Similar Rx-Tx measurement accuracies can be achieved under TDL-A propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.
Observation 5: Similar PRS-RSRP measurement accuracies can be achieved under TDL-A propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.
Observation 6: Similar PRS-RSRPP measurement accuracies can be achieved under Two-tap propagation condition when SINR is (-3, -6, -6) dB and (-3, -10, -10) dB.
Proposal 8: RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB.
Proposal 9: UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
Proposal 10: PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
Proposal 11: PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
# Simulation assumptions for FH case
Proposal 12: Use general parameters and their corresponding values in Table 1 and PRS transmission configuration parameters and their corresponding values in Table 2 to evaluate FH based positioning measurement accuracy of RedCap UE.

	R4-2312839
	Huawei, HiSilicon
	Proposal 1: Adopt -10dB for Condition#2 for neighbour cell measurement under fading channel.
Proposal 2: Re-use CSSF definition for non-RedCap UE in clause 9.1.5.2.2 to include the impact of PRS measurement in CSSF definition for RedCap UE in clause 9.1A.5.2.
Proposal 4: RAN4 to define requirements at least for Case 1, FFS whether and how to define requirements for Case 2 or combined Case 1 and Case 2 depending on RAN1 conclusion on the condition and UE behaviour for Case 2.
· Case 1: UE reports measurement based on multiple hops
· Case 2: UE reports measurement associated to a single hop
Proposal 5: For Case 1, RAN4 to define the overall BW with FH in a single MG occasion based on
· Number of hops, which depends on PRS resource configuration and switching time
· Number of overlapping RBs between hops, which is up to RAN1
Proposal 6: For Case 1, existing requirements for MG-based measurement are re-used as baseline, and the following adaptations are considered:
· Lprs = Nhop * Lper_hop, where Nhop is the number of hops that UE can do in an MG occasion, and Lper_hop is the PRS duration per hop;
· The requirements are applicable provided that PRS resource duration is in the first N symbols in one or more slots.
Proposal 7: RAN4 not to define PRS measurement requirements for FH combined with the following features: 
· PRS measurements in RRC_Inactive/RRC_Idle, 
· PRS measurements in PPW.

	R4-2312840
	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.
Observation 3: For RSTD and UE Rx-Tx, with Es/Iot of -10dB and TDL-A channel, reasonable accuracy performance can be achieved.
Observation 4: For RSTD and UE Rx-Tx, the accuracy difference between -10dB and -6dB is minor. 

	R4-2313531
	Nokia, Nokia Shanghai Bell
	1. RAN4 to study the measurement types affected by carrier specific scaling factor. 

	R4-2313722
	MediaTek inc.
	Observation 1: MGs are required to perform PRS measurements with FH for RedCap UEs.
Proposal 1: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement without MGs (i.e., PPW) in RRC_CONNECTED state. 
Proposal 2: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement in RRC_IDLE/INACTIVE state.

	R4-2312136
	vivo
	Observation 1: In symbol-level frequency hopping case, the measurement gap has the proper duration to receive all the hops in the DL PRS with Rx frequency hopping.
Observation 2: In resource-level frequency hopping case, the measurement gap may not have the proper duration to receive all the hops in the DL PRS with Rx frequency hopping, but these scenarios will deteriorate the positioning performance, which need to be avoided.
Proposal 2: RAN4 to define the maximum number of PRS resource repetitions e.g. 8.  for using a single measurement gap to receive all the hops in the DL PRS with Rx frequency hopping.



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:
In RAN4#106bis-e, following was agreed in the WF in R4-2306349:
· 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
Issue 2-1-1: Applicable RRC states for Redcap positioning with FH
· Proposals
· Option 1: CATT, CMCC, OPPO, ZTE
· For RedCap UE with FH, define requirements for RRC_CONNECTED and RRC_INACTIVE states. 
· Option 1A: CATT
· The requirements in RRC_IDLE state can be discussed in LPHAP part.
· Option 1B: ZTE
· For RedCap UE positioning with frequency hopping, RAN4 shall study the requirements in RRC_INACTIVE and RRC_CONNECTED state, but the requirements for RedCap UE positioning in RRC_CONNECTED owns the higher priority.
· Option 2: MTK, HW
· For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement in RRC_IDLE/INACTIVE state.
· Recommended WF
· Discuss the options.
Issue 2-1-2: Relation with Rel-16/Rel-17 positioning for PRS measurements with FH
· Proposals
· Option 1: CATT
· Support Rel-16 features and reduced sample number, TEG and FR2 reduced Rx beam sweeping factor Rel-17 features.
· Not support Rel-17 measurement without gap feature.
· Option 2: QC
· PRS requirements for both 1Rx and 2Rx RedCap UE with FH will be defined for all the Rel-16 positioning features. FFS which Rel-17 positioning features will be covered by the requirements with FH.
· Option 3: ZTE
· At least the FR2 with reduced Rx beam sweeping factor in RRC_CONNECTED/INACTIVE in R17 features/techniques is not proper for 1Rx Redcap UE positioning with frequency.
· If defining requirements for RedCap UE positioning with frequency hopping in RRC_CONNECTED and RRC_INACTIVE, the measurement in INACTIVE can be met for 1Rx UE positioning with frequency hopping (R17 features/techniques with enhancement).
· Option 4: OPPO
· The Rel-16 positioning features should be considered for RedCap UE with FH.

· Recommended WF
· Discuss the options.
Issue 2-1-3: Redcap positioning with FH without gaps
· Proposals
· Option 1: OPPO, Intel
· For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
· Option 2: MTK, HW
· For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement without MGs (i.e., PPW) in RRC_CONNECTED state.
· Option 2A: HW
· RAN4 not to define PRS measurement requirements for FH combined with the following features: 
· PRS measurements in RRC_Inactive/RRC_Idle, 
· PRS measurements in PPW.
· Option 3: Xiaomi
· RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
· Recommended WF
· Discuss the options.
Sub-topic 2-2: PRS measurements for RedCap without FH
Sub-topic description 
Open issues and candidate options before meeting:
In RAN4#107, following was agreed in the WF in R4-2310072:
· Side conditions for 1Rx without FH
· For AWGN channel
· Re-use the Rel-17 side conditions for both 1 and 4 measurement samples
· For fading channel use two side conditions for the neighbor cell to define requirements
· Condition #1: -3 dB (for Rx-Tx and RSRP only)
· Condition #2:
· Option 1: -10 dB
· Option 2: -6 dB
Issue 2-2-1: Side conditions for 1Rx without FH
· Proposals
· Option 1: E///, CATT, HW
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB.
· Option 1A: HW
· Adopt -10dB for Condition#2 for neighbour cell measurement under fading channel.
· Option 2: QC
· Define RSTD measurement accuracy requirements for 1Rx without FH in fading conditions at Es/Iotref = -6 dB, Es/Ioti = -6 dB.
· Define UE-RxTx measurement accuracy requirements for 1Rx without FH in fading conditions at Es/Iot = (-3 dB, -6 dB).
· FFS the side-conditions for PRS-RSRP for 1Rx RedCap UEs.
· Recommended WF
· Discuss the options.
Issue 2-2-2: CSSF for PRS measurement requirements in RRC connected state without FH
· Proposals
· Option 1: HW
· Re-use CSSF definition for non-RedCap UE in clause 9.1.5.2.2 to include the impact of PRS measurement in CSSF definition for RedCap UE in clause 9.1A.5.2.
· Option 2: Nokia
· RAN4 to study the measurement types affected by carrier specific scaling factor.
· Option 3: E///
· Details of updates to clause 9.1A.5.2 for RedCap positioning are handled via CR discussion.
· Recommended WF
· Discuss the option.
Issue 2-2-3: Collection of simulation results for 1Rx without FH
· Proposals
· Moderator suggests that in first round all the simulation results are collected and compiled e.g. in R4-2312731.
· Recommended WF
· Discuss based on the compiled results. 
Sub-topic 2-3: PRS measurements for RedCap with FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Number of samples for defining PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: E/// 
· Positioning measurement with Nsample = 1 or 2 is not supported for RedCap UEs in FH
· Option 2: Xiaomi
· Whether the requirements of measurement reporting for RedCap UE with Rx hopping in case of Nsamples >1 is shall be FFS.  
· For the requirements when the measurements based on multiple hopes within a gap, the case of are Nsamples >1 shall be considered.
· For the requirements when the measurements based on a single hop within a gap, the case of are Nsamples >1 shall NOT be considered.
· Recommended WF
· Discuss the options. 
Issue 2-3-2: Number of Rx beam sweeps for defining PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: E/// 
· For RedCap positioning, requirements are defined only for  (both in FR1 and FR2) for FH case.
· Recommended WF
· Discuss the option. 
Issue 2-3-3: Number of TEGs for defining PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: E/// 
· For RedCap UE positioning, for UEs capable of performing Rx FH to receive DL PRS resources in multiple hops, requirements are defined only for  = 1, even for UEs supporting multiple Rx TEGs for PRS measurement.
· Recommended WF
· Discuss the option. 
Issue 2-3-4: Patterns of overlapping RBs and hops for PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: CATT
· RAN4 to discuss the details of patterns of overlapping RBs and number of hops based on available PRS resource repetitions and RF switching time.
· Recommended WF
· Discuss the option. 
Issue 2-3-5: PRS measurement requirements for RedCap with FH
· Proposals
· Option 1: Intel
· A single set of measurement requirements is specified in RAN4 which apply to both single and multiple hop measurement for positioning purpose.
· Option 2: vivo
· RAN4 to define the maximum number of PRS resource repetitions e.g. 8.  for using a single measurement gap to receive all the hops in the DL PRS with Rx frequency hopping.
· Option 3: HW
· RAN4 to define requirements at least for Case 1, FFS whether and how to define requirements for Case 2 or combined Case 1 and Case 2 depending on RAN1 conclusion on the condition and UE behaviour for Case 2.
· Case 1: UE reports measurement based on multiple hops
· Case 2: UE reports measurement associated to a single hop
· For Case 1, RAN4 to define the overall BW with FH in a single MG occasion based on
· Number of hops, which depends on PRS resource configuration and switching time
· Number of overlapping RBs between hops, which is up to RAN1 
· For Case 1, existing requirements for MG-based measurement are re-used as baseline, and the following adaptations are considered:
· Lprs = Nhop * Lper_hop, where Nhop is the number of hops that UE can do in an MG occasion, and Lper_hop is the PRS duration per hop;
· The requirements are applicable provided that PRS resource duration is in the first N symbols in one or more slots.
· Option 4: Qualcomm
· Define the PRS measurement period requirement with Rx frequency hopping by reusing the measurement period formula from Rel-16/17 together with a new requirement for the minimum PRS BW expected to be measured by the UE.
· Recommended WF
· Discuss the options.
Issue 2-3-6: PRS BW in gap for PRS measurements for RedCap with FH
· Proposals
· Option 1: QC
· The minimum PRS BW expected to be measured is given by

where
·  is the configured PRS BW
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times
·  is the stride of PRS inter-slot repetitions
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops
· Option 2: HW
· For Case 1, RAN4 to define the overall BW with FH in a single MG occasion based on
· Number of hops, which depends on PRS resource configuration and switching time
· Number of overlapping RBs between hops, which is up to RAN1
· Option 3: CATT
· The effective BW in gap for PRS measurements for RedCap with FH can be derived by the equation: 

· Recommended WF
· Discuss the options.
Issue 2-3-7: PRS measurement period requirements for RedCap with FH
· Proposals
· Option 1: CATT, CMCC
· Use Rel-17 measurement period requirements as a baseline for RedCap UE with FH.
· Option 2: QC
· Define the PRS measurement period requirement with Rx frequency hopping by reusing the measurement period formula from Rel-16/17 together with a new requirement for the minimum PRS BW expected to be measured by the UE.
· Option 3: ZTE
· RAN4 shall consider and study the measurement period requirements for both of two cases the RAN1 proposed.
· Option 4: Intel
· RAN4 FFS measurements without gap for RedCap UE positioning after RAN1 design is stable.
· Option 6: Xiaomi
· RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.
· The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.
· Scheduling restriction because of the collision due to SRS TX hopped
· Option 7: HW
· For Case 1, existing requirements for MG-based measurement are re-used as baseline, and the following adaptations are considered:
· Lprs = Nhop * Lper_hop, where Nhop is the number of hops that UE can do in an MG occasion, and Lper_hop is the PRS duration per hop;
· The requirements are applicable provided that PRS resource duration is in the first N symbols in one or more slots.
· Recommended WF
· Discuss the options.
Issue 2-3-8: UE capability with enlarged soft buffer to support PRS Rx hopping
· Proposals
· Option 1: Intel, Xiaomi
· 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.
Issue 2-3-9: Impact of PRS Rx hopping on PRS measurement accuracy with FH
· Proposals
· Option 1: Intel
· The maximum tolerable timing error among all PRS RX hopping (e.g. <[32Tc]) shall be considered in RAN4 specification.
· Recommended WF
· It is recommended to postpone this issue as it related to accuracy which is part of performance. 
Issue 2-3-10: Simulations for 1Rx with FH
· Proposals
· Option 1: E/// (Tables 1 and 2 in R4-2312732)
· Use general parameters and their corresponding values in Table 1 and PRS transmission configuration parameters and their corresponding values in Table 2 to evaluate FH based positioning measurement accuracy of RedCap UE.
· Recommended WF
· Discuss the option. 
Sub-topic 2-4: PRS measurement report mapping for RedCap
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-4-1: PRS measurement report mapping for RedCap with and without FH
· Proposals
· Option 1: E/// 
· Existing measurement report mapping table is re-used to report positioning measurements performed by RedCap UE with and without FH.
· Recommended WF
· Discuss the option.
Topic #3: PRS/SRS BW aggregation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations


	R4-2311633
	CATT
	Proposal 1: RAN4 not to define requirements for MG-less case, since PPW is not supported in Rel-18.
Observation 1: The aggregated PRS/SRS resources are totally overlapped in time domain, and the aggregated PFLs can be seen as a PFL with a wider bandwidth in frequency domain.
Proposal 2: The measurement period for a single aggregated PFL is equal to , i.e.,  assuming no PRS resources are dropped.  in the Rel-17 measurement period requirements, therefore, can be reused for the period requirements for BW aggregation.
Proposal 3: The guard period values can take {100us, 140us, 200us, 300us, 500 us} as references.
Proposal 4: The impacts of the CA for communication on the SRS aggregation or vice versa, if any, can be mitigated by considering the guard period.
Proposal 5: From RAN4 perspective, k= {-1,-2} are feasible to obtain the gains bought by bandwidth aggregation. And no need to support lower negative k values due to extra overheads.

	R4-2311986
	Qualcomm 
	Observation 1: In general, a PFL may contain some PRS resources that are meant to be aggregated with PRS resources from other PFLs, while also containing other PRS resources that are not meant to be aggregated.
Proposal 1: The measurement period requirement for RSTD and UE Rx-Tx when the LMF requests the UE to perform measurements with PRS BW aggregation across multiple PFLs is defined as a summation of two terms:

·  is the delay associated with the measurements performed without BW aggregation. It is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated, according to the LMF request and applicability conditions, are counted in  for each PFL.
·  is the delay associated with the measurements performed with BW aggregation. Only PRS resources to be aggregated according to the LMF request and applicability conditions are counted when calculating this term.
· FFS the exact formula for , depending on RAN1 agreements on UE capabilities, etc.
Proposal 2: When PRS-RSRP(P) is reported with timing-based positioning measurements (RSTD or UE Rx-Tx) with BW aggregation, the measurement period requirement for the timing-based measurements applies.
Proposal 3: Wait for further progress in RAN1 to finalize the definition of the measurement period requirement with BW aggregation.
Proposal 4: Reporting granularity values  are feasible based on agreement from RAN4#107. Whether to introduce even finer granularities can be discussed further during the performance part of the WI.
Proposal 5: When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, feasible switching/guard period values before and after each aggregated SRS transmission are {n0us, n30us, n100us, n140us, n200us, n300us, n500us, n900us}.

	R4-2312076
	ZTE Corporation
	Proposal 1:  RAN4 shall continue to wait on further RAN1 agreements related to maximum total aggregated bandwidth for PRS/SRS and on equal/unequal bandwidths of aggregated PFLs.
Observation 1: RAN1 had several agreements for enabling PRS bandwidth aggregation between PRS in two or three different PFLs, and in the latest two meetings the conditions which should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs were proposed.
Proposal 2: RAN4 shall study the core requirements based on the current RAN1 progress and outcomes.
Observation 2: The PRS periodicities from different PFLs are the same and it is not the strong influence factor when defining the measurement period. 
Proposal 3: The legacy measurement period in R17 can be as baseline when defining the new measurement period for PRS bandwidth aggregation.

	R4-2312307
	LG Electronics Inc.
	Proposal 1: For PRS/SRS bandwidth aggregation measurement requirement, RAN4 to consider the PFL group concept which means aggregated PFLs. For example, in the RSTD case

where,
Index of PFL group
Total number of PFL groups
Periodicity of the PRS RSTD measurement in PFL group 
Measurement period for PRS RSTD measurement in PFL group 
Proposal 2: RAN4 can consider reusing 0.5 ms in FR1 for RF retuning time. Additionally consider the impact by RF retuning.(e.g. interruption time at DC scenario.)

	R4-2312673
	OPPO
	Observation 1: The following two cases are observed
· Fully aggregated case: all the TRPs and PRS resource sets across multiple PFLs are linked.
· Partially aggregated case: some TRPs and PRS resource sets across multiple PFLs are linked while the other TRPs or PRS resource sets are not linked.
Proposal 1: The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
Proposal 2: The existing measurement period requirements could be used as baseline for fully aggregated case, FFS partially aggregated case.
Proposal 3: Consider TEG to defined measurement requirements for aggregated PFLs.
Proposal 4: For reporting granularity factor, the feasibility of k={-1, -2} could be confirmed and k={-3, -4, -5, -6} are not supported.

	R4-2312736
	Ericsson
	# Impact of SRS CA for communication on PRS/SRS bandwidth aggregation
Proposal 1: Whether the UE should continue transmitting the SRS when the serving cell is deactivated should be further discussed and decided by RAN1.
# Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
Proposal 2: RAN4 to start evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements after the issue is settled in RAN1.
# PRS-RSRP and PRS-RSRPP measurement reporting
Observation 1: In a measurement report element for PRS bandwidth aggregation across PFLs, UE reporting of PRS-RSRP or PRS-RSRPP for single PFL is supported.
Observation 2: Whether the UE reported PRS-RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs is FFS.
Proposal 3: To report single PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs, existing report mapping for PRS-RSRP/RSRPP is used.

# Whether to define PRS measurement accuracy requirements for PRS/SRS aggregation
Proposal 4: Reuse rel. 17 side conditions/propagation conditions for RSTD and UE Rx-Tx measurements to evaluate accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation.
Proposal 5: Accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation is evaluated and defined for Nsample = 4.
# PRS measurement period for bandwidth aggregation
Proposal 6: Rel. 17 gap-based measurement period requirement for RRC_CONNECTED mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation within MG in RRC_CONNECTED mode.
Proposal 7: Rel. 17 measurement period requirement for RRC_INACTIVE mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation in RRC_INACTIVE mode.
# Report mapping table
Proposal 8: Use Table 1 and Table 2 for RSTD measurement report mapping for k = -1 and k = -2 respectively.
Proposal 9: Use Table 3 and Table 4 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 10: Use  Table 5 and Table 6 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 11: Use Table 7 and Table 8 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.

	R4-2312841
	Huawei, HiSilicon
	Proposal 1: Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
Proposal 2: Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met. 
Proposal 3: As baseline, measurement period for PRA CA is defined as 
Txxxx,total = Taggregate + Tnon-aggregate
where Taggregate is the measurement period for aggregate measurements, and Tnon-aggregate is the measurement period for non-aggregate measurements (Tnon-aggregate can be zero depending on LMF configuration)
·  Taggregate is defined re-using the existing requirements as baseline, and
· multiple PFLs with linked resource sets are considered as one ‘effective’ PFL
· new processing capability for aggregate measurements would apply
· only resources that are linked are considered in Lprs
· Taggregate is defined re-using the existing requirements as baseline, and 
· only resources that are not linked are considered in Lprs
· other adaptations are not precluded
Proposal 4: RAN4 to discuss the impact of RSRP(P) measurement on the requirements for PRS CA based on further RAN1 agreements.
Proposal 5: RAN4 to discuss the impact of PRS resource dropping in one or more PFLs on the requirements based on further RAN1 agreements.
Proposal 6: RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
Proposal 7: RAN4 to confirm the feasibility of the negative k values for both aggregate and non-aggregate measurements, and for both UE and TRP.

	R4-2313772
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to specify measurement period requirements for PRS/SRS BW aggregation in BW-agnostic way based on number of aggregated PFLs and indicated PRS resource sets for bandwidth aggregation. 
Proposal 2: RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth of 10 MHz, 20 MHz and 50 MHz for PRS/SRS BW aggregation in FR1 and 50 MHz, 100 MHz, 200 MHz for PRS/SRS BW aggregation in FR2.
Proposal 3: RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.
Proposal 4: RAN4 to study activation time for PRS/SRS BW aggregation for 2 PFLs and 3 PFLs, which will impact the measurement delay requirements.
Proposal 5: RAN4 to study the impact to CA data throughput due to the presence of guard period before and after aggregated SRS transmission.
Proposal 6: RAN4 to proceed according to Alt.2: Still perform positioning measurement based on the remaining PRSs in other PFL(s), with UE being required to indicate to LMF the number of PFLs the aggregated PRS measurement is based on. 
Proposal 7: RAN4 to wait on further RAN1 agreement related to PRS-RSRP and PRS-RSRPP measurement type across aggregated PFLs.
Proposal 8: RAN4 to base RRM requirements for RRC_INACTIVE on the scenario that aggregated carriers with SRS for positioning are located outside the initial UL BWP.
Proposal 9: RAN4 to reflect the prioritization rule of SSB or other DL channel reception over SRS for positioning transmission outside the initial BWP in RRC_INACTIVE state in terms of defining scheduling restriction in a new clause 5.6.x in TS 38.133 aligned to current scheduling restriction in clause 5.5.4.   
Proposal 10: RAN4 to specify report mapping requirements based on the RAN4 #107 agreement for suitable k values down to k=-1 for FR1 and k=-2 for FR2.



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:
In RAN4#107, following was agreed in the WF in R4-2310072:
•	RAN4 to wait on further RAN1 agreements related to maximum total aggregated bandwidth for PRS/SRS and on equal/unequal bandwidths of aggregated PFLs.
Issue 3-1-1: MG-less requirements 
· Proposals
· Option 1: CATT
· RAN4 not to define requirements for MG-less case, since PPW is not supported in Rel-18.
· Recommended WF
· Discuss the option.
Issue 3-1-2: Applicable aggregated bandwidth
· Proposals
· Option 1: ZTE
· RAN4 shall continue to wait on further RAN1 agreements related to maximum total aggregated bandwidth for PRS/SRS and on equal/unequal bandwidths of aggregated PFLs.
· Option 2: Nokia
· RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth of 10 MHz, 20 MHz and 50 MHz for PRS/SRS BW aggregation in FR1 and 50 MHz, 100 MHz, 200 MHz for PRS/SRS BW aggregation in FR2.
· RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.
· Recommended WF
· Discuss the options.
Issue 3-1-3: Applicable condition in RRC inactive 
· Proposals
· Option 1: Nokia
· RAN4 to base RRM requirements for RRC_INACTIVE on the scenario that aggregated carriers with SRS for positioning are located outside the initial UL BWP.
· Recommended WF
· Discuss the option.
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: Conditions for PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: ZTE, OPPO
· The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
· Option 2: HW
· Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
· Recommended WF
· Discuss the options.
Issue 3-2-2: Impact of number of PFLs on PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: LG
· RAN4 to consider the PFL group concept which means aggregated PFLs. For example, in the RSTD case

where,
Index of PFL group
Total number of PFL groups
Periodicity of the PRS RSTD measurement in PFL group 
Measurement period for PRS RSTD measurement in PFL group 

· Option 2: QC
· The measurement period requirement for RSTD and UE Rx-Tx when the LMF requests the UE to perform measurements with PRS BW aggregation across multiple PFLs is defined as a summation of two terms:

·  is the delay associated with the measurements performed without BW aggregation. It is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated, according to the LMF request and applicability conditions, are counted in  for each PFL.
·  is the delay associated with the measurements performed with BW aggregation. Only PRS resources to be aggregated according to the LMF request and applicability conditions are counted when calculating this term.
· FFS the exact formula for , depending on RAN1 agreements on UE capabilities, etc.
· Option 3: HW
· As baseline, measurement period for PRA CA is defined as 
Txxxx,total = Taggregate + Tnon-aggregate
where Taggregate is the measurement period for aggregate measurements, and Tnon-aggregate is the measurement period for non-aggregate measurements (Tnon-aggregate can be zero depending on LMF configuration)
·  Taggregate is defined re-using the existing requirements as baseline, and
· multiple PFLs with linked resource sets are considered as one ‘effective’ PFL
· new processing capability for aggregate measurements would apply
· only resources that are linked are considered in Lprs
· Taggregate is defined re-using the existing requirements as baseline, and 
· only resources that are not linked are considered in Lprs
· other adaptations are not precluded
· Option 4: CATT
· The measurement period for a single aggregated PFL is equal to , i.e.,  assuming no PRS resources are dropped.  in the Rel-17 measurement period requirements, therefore, can be reused for the period requirements for BW aggregation.
· Option 5: Nokia
· RAN4 to proceed according to Alt.2: Still perform positioning measurement based on the remaining PRSs in other PFL(s), with UE being required to indicate to LMF the number of PFLs the aggregated PRS measurement is based on.
· Recommended WF
· Discuss the options.
Issue 3-2-3: PRS measurement period for PRS/SRS bandwidth aggregation
· Proposals
· Option 2: QC
· Wait for further progress in RAN1 to finalize the definition of the measurement period requirement with BW aggregation.
· Option 3: ZTE, OPPO, E///
· The legacy measurement period in R17 can be as baseline when defining the new measurement period for PRS bandwidth aggregation.
· Option 3A: E///
· Rel. 17 gap-based measurement period requirement for RRC_CONNECTED mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation within MG in RRC_CONNECTED mode.
· Rel. 17 measurement period requirement for RRC_INACTIVE mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation in RRC_INACTIVE mode.
· Option 4: Nokia
· RAN4 to specify measurement period requirements for PRS/SRS BW aggregation in BW-agnostic way based on number of aggregated PFLs and indicated PRS resource sets for bandwidth aggregation.
· Recommended WF
· Discuss the options.
Issue 3-2-4: Impact of SRS CA for communication on PRS/SRS bandwidth aggregation
· In RAN4#107, following was agreed in the WF in R4-2310072:
· RAN4 to discuss possible impacts of SRS CA based on RAN1 progress.
· Proposals
· Option 1: CATT
· The impacts of the CA for communication on the SRS aggregation or vice versa, if any, can be mitigated by considering the guard period.
· Option 2: Ericsson
· Whether the UE should continue transmitting the SRS when the serving cell is deactivated should be further discussed and decided by RAN1.
· Recommended WF
· Discuss the option. 
Issue 3-2-5: TEG for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: OPPO
· Consider TEG to defined measurement requirements for aggregated PFLs.
· Recommended WF
· Discuss the option.
Issue 3-2-6: Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
· Proposals
· Option 1: HW, E///
· RAN4 to discuss the impact of PRS resource dropping in one or more PFLs on the requirements based on further RAN1 agreements.
· Option 1A: E///
· RAN4 to start evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements after the issue is settled in RAN1.
· Recommended WF
· Discuss the option.
Issue 3-2-7: Scheduling restriction under PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Nokia
· RAN4 to reflect the prioritization rule of SSB or other DL channel reception over SRS for positioning transmission outside the initial BWP in RRC_INACTIVE state in terms of defining scheduling restriction in a new clause 5.6.x in TS 38.133 aligned to current scheduling restriction in clause 5.5.4.   
· Recommended WF
· Discuss the option.
Issue 3-2-8: Activation time for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Nokia
· RAN4 to study activation time for PRS/SRS BW aggregation for 2 PFLs and 3 PFLs, which will impact the measurement delay requirements.
· Recommended WF
· Discuss the option.
Issue 3-2-9: Impact of guard period on CA throughput
· Proposals
· Option 1: Nokia
· RAN4 to study the impact to CA data throughput due to the presence of guard period before and after aggregated SRS transmission.
· Recommended WF
· Discuss the option.
Issue 3-2-10: Interruption due to SRS transmission for BW aggregation
· Proposals
· Option 1: HW
· RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
· Recommended WF
· Discuss the option.
Issue 3-2-11: PRS aggregation for PRS-RSRP and PRS-RSRPP
· Proposals
· Option 1: HW, Nokia
· Option 1A: HW
· RAN4 to discuss the impact of RSRP(P) measurement on the requirements for PRS CA based on further RAN1 agreements.
· Option 1B: Nokia
· RAN4 to wait on further RAN1 agreement related to PRS-RSRP and PRS-RSRPP measurement type across aggregated PFLs.
· Option 2: Qualcomm
· When PRS-RSRP(P) is reported with timing-based positioning measurements (RSTD or UE Rx-Tx) with BW aggregation, the measurement period requirement for the timing-based measurements applies.
· Recommended WF
· Discuss the option.
Sub-topic 3-3: PRS measurement report mapping for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before the meeting:
In RAN4#107, following was agreed in the WF in R4-2310072: 
•	For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
•	For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
•	The above reporting granularity values apply to both UE and gNB positioning measurements.
•	Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.
•	RAN4 will study the impact of PRS-RSRP and PRS-RSRPP measurement on the reporting requirements based on RAN1 and RAN2 agreements/progress.
Issue 3-3-1: PRS-RSRP and PRS-RSRPP measurement report mapping
· Proposals
· Option 1: E///
· To report single PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs, existing report mapping for PRS-RSRP/RSRPP is used.
· Recommended WF
· Discuss the option.
Issue 3-3-2: Feasible values of granularity (k) for UE and TRP timing related measurement report mapping
· Proposals
· Option 1: HW
· RAN4 to confirm the feasibility of the negative k values for both aggregate and non-aggregate measurements, and for both UE and TRP.
· Option 2: Nokia
· RAN4 to specify report mapping requirements based on the RAN4 #107 agreement for suitable k values down to k=-1 for FR1 and k=-2 for FR2.
· Recommended WF
· Discuss the options.
Issue 3-3-3: RSTD measurement report mapping
· Proposals
· Option 1: E/// (Tables 1 and 2 in R4-2312736)
· Use Table 1 and Table 2 for RSTD measurement report mapping for k = -1 and k = -2 respectively.
Issue 3-3-4: UE Rx-Tx time difference measurement report mapping
· Proposals
· Option 1: E/// (Tables 3, 4, 5 and 6 in R4-2312736)
· Use Table 3 and Table 4 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
· Use Table 5 and Table 6 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Issue 3-3-5: UL-RTOA measurement report mapping
· Proposals
· Option 1: E/// (Tables 7 and 8 in R4-2312736)
· Use Table 7 and Table 8 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.
Sub-topic 3-4: Accuracy requirement for PRS/SRS bandwidth aggregation
Issue 3-4-1: Side conditions for accuracy requirement for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: E///
· Reuse rel. 17 side conditions/propagation conditions for RSTD and UE Rx-Tx measurements to evaluate accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation.
· Recommended WF
· This issue is down prioritized since accuracy is part of performance work. 
Issue 3-4-2: Number of samples for accuracy requirement for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: E///
· Accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation is evaluated and defined for Nsample = 4.
· Recommended WF
· It is recommended to down prioritize this issue since accuracy is part of performance work. 
