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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 5.22.2.1)
· Topic # 2: RedCap positioning (AI 5.22.2.4)
· Topic # 3: PRS/SRS bandwidth aggregation (AI 5.22.2.5)
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

	R4-2315759
	ZTE Corporation
	LS on SRS and PRS bandwidth aggregation for positioning:
RAN4 made the following agreement:   
•	K= -1 and -2 are feasible and beneficial from RAN4 perspective.
o	K=-3, -4, -5, -6 are also feasible.

	R4-2316047
	Huawei, HiSilicon
	reply LS measurement definitions for positioning with bandwidth aggregation:
Proposal 1: To capture “single RF chain” assumption for Rx part, no imperfection related to timing, frequency or phase error should be considered when deriving the measurement accuracy.
Proposal 2: To capture “single RF chain” assumption for Tx part, RAN4 to define the following side conditions for the measurement accuracy requirements.
-	The UE measurement accuracy requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
-	The gNB measurement accuracy requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed

	R4-2316457
	Ericsson
	Response to RAN1 LS on measurement definitions for positioning with bandwidth aggregation:
Proposal 1: Condition of single RF chain (same antenna) to support aggregation of resources across PFLs/carriers for positioning measurements can be captured in 38.133 as an applicability condition for requirements.
Proposal 2: Send reply LS to RAN1 informing about RAN4 agreement reached on the issue highlighted in R1-2308449.

	R4-2316751
	Nokia, Nokia Shanghai Bell
	General aspects for RRM core requirements:
Proposal 1: RAN4 to agree the following modification of clause 9.9.1.1 to TS 38.133 (see text in R4-2316751)
Proposal 2: RAN4 to agree the addition of the following new clause 7.5.X to TS 38.133 (see text in R4-2316751)

	R4-2316752
	Nokia, Nokia Shanghai Bell
	Draft CR 38.133 Transmission and reception configurations for PRS/SRS BW aggregation

	R4-2316786
	Ericsson
	Work Split on RRM Core Requirements for Positioning Enhancement

	R4-2316787
	Ericsson
	Draft Big CR Skeleton for RRM Core Requirements for Positioning Enhancement

	R4-2316462
	Ericsson
	# Reply LS to RAN1 on SRS and PRS bandwidth aggregation for positioning
Proposal 7: RAN4 should confirm to RAN1 and limit its response to R1-2306216 on reporting granularity question that RAN4 did not find any feasibility problem to support k = -3, -4, -5, and -6 as new ReportingGranularityfactor for positioning measurement reporting.

	R4-2315102
	CATT
	Proposal 1: RAN4 to capture the condition of single RF chain (same antenna) in applicability clause in RAN4 specs. Details discussed in CR session.

	R4-2316174
	OPPO
	Proposal 2: Use the conditions for PRS/SRS bandwidth aggregation agreed in RAN1 as the baseline and additional capture ‘the same RF chain (same antenna)’ in RAN4.

	R4-2316052
	Huawei, HiSilicon
	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.



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}
In RAN4#108, following was agreed in the WF in R4-2314353: 
•	Send LS to RAN1 if the agreement is reached on the wording:
•	K= -1 and -2 are feasible and beneficial from RAN4 perspective.
•	K=-3, -4, -5, -6 are also feasible. However, RAN4 has not done any study to identify their benefit:
o	Whether =-3, -4, -5, -6 are supported is up to RAN1 decision.
Issue 1-1-1: Reply LS to RAN1 on SRS and PRS bandwidth aggregation for positioning
· Proposals
· Option 1: ZTE, Ericsson, HW
· Reply to RAN1 LS that k = {-3, -4, -5, -6} are also feasible for both UE and TRP
· Recommended WF
· Discuss the option and prepare a draft LS response based on the agreement.
Sub-topic 1-2: RAN1 LS on measurement definitions for positioning with bandwidth aggregation
RAN4 has received RAN1 LS in R1-2308449/R4-2315004 asking RAN4 the following:
· With regards to the following RAN4’s request, RAN1 kindly request RAN4 to capture the condition of single RF chain (same antenna) in RAN4’s specification as RAN1specifications do not have the definition for RF chain and antenna.
Issue 1-2-1: Reply LS to RAN1 on measurement definitions for positioning with bandwidth aggregation
· Proposals on how to capture the condition of single RF chain (same antenna) in RAN4 specifications:
· [bookmark: _Hlk135145259]Option 1: Ericsson, CATT, OPPO
· Condition of single RF chain (same antenna) to support aggregation of resources across PFLs/carriers for positioning measurements can be captured in 38.133 as an applicability condition for requirements.
· Option 2: HW
· The UE measurement accuracy requirements apply provided that channel over which a symbol on the antenna port on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated PFL is conveyed
· The gNB measurement accuracy requirements apply provided that the channel over which a symbol on the antenna port on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol on the antenna port on an aggregated carrier for SRS transmission is conveyed
· Option 3: Nokia
· RAN4 to agree the following modification of clause 9.9.1.1 to TS 38.133:
When UE supports [PRS bandwidth aggregation capability] and is configured with [PRS bandwidth aggregation configuration], requirements are based on common numerology across all configured intra-band contiguous PFLs to be aggregated, whereby 
-	PRS resources to be aggregated from different PFLs may have equal or different number of PRS RBs.
-	PRS resources to be aggregated from different PFLs are transmitted in the same slot and in the same symbols.
-	PRS resources to be aggregated from different PFLs are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP), as specified in TS 38.104.
- 	PRS resources to be aggregated from different PFLs are received with single RF chain and the same Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
· RAN4 to agree the addition of the following new clause 7.5.X to TS 38.133:
7.5.X	Minimum Requirements for SRS Bandwidth Aggregation
When UE supports [SRS bandwidth aggregation capability] and is configured with [SRS bandwidth aggregation configuration], relative transmission timing difference between slot timing of all pairs of configured intra-band contiguous carriers to be aggregated are based on common numerology across all intra-band contiguous carriers, whereby 
-	SRS resources to be aggregated from different carriers may have equal or different number of SRS RBs.
-	SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols.
-	SRS resources to be aggregated from different carriers are transmitted by single RF chain and associated with a common Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
· Recommended WF
· Discuss the options and prepare a draft LS response, based on the agreement.
Sub-topic 1-3: Work split and timeline for RRM core requirements
The RRM core requirements for Rel-18 WI on Expanded and improved NR positioning are supposed to be completed in RAN4#109 (November 2023) in accordance with the timeline in the latest approved WID,
Issue 1-3-1: Rapporteur input on work split between companies
· Proposals:
· Option 1: Ericsson (rapporteur)
Table 1: Work split on major topics and corresponding RRM core requirements for positioning measurements.
	No.
	Requirements for
	Detail 
	New or impacted section in TS 38.133
	Volunteer Company

	1
	All
	Draft Big CR for RRM Core Requirements for Positioning Enhancement
	All relevant sections in TS 38.133
	Ericsson (Rapporteur)

	2
	PRS measurement requirements in RRC idle state
	General aspects: introduction
	4x1.1
	

	
	
	RSTD measurement requirements
	4x1.2
	

	3
	
	PRS-RSRP measurement requirements
	4x1.3
	

	4
	
	PRS-RSRPP measurement requirements
	4x1.5
	

	5
	PRS measurement requirements for RedCap in RRC idle state
	General aspects: introduction
	4x1A.1
	

	6
	
	RSTD measurement requirements
	4x1A.2
	

	7
	
	PRS-RSRP measurement requirements
	4x1A.3
	

	8
	
	PRS-RSRPP measurement requirements
	4x1A.5
	

	9
	PRS measurement requirements in RRC inactive state (LPHAP related updates)
	General aspects: introduction (including general aspects of PRS measurements with bandwidth aggregation and CPP)
	5.6.1 (existing section)
	

	10
	
	RSTD measurement requirements
	5.6.2 (existing section)
	

	11
	
	PRS-RSRP measurement requirements
	5.6.3 (existing section)
	

	12
	
	UE Rx-Tx time difference measurement requirements
	5.6.4 (existing section)
	

	13
	
	PRS-RSRPP measurement requirements
	5.6.5 (existing section)
	

	[bookmark: _Hlk146698300]14
	PRS measurement requirements with bandwidth aggregation in RRC inactive state
	RSTD measurement requirements
	5.6.2.x1
	

	15
	
	UE Rx-Tx time difference measurement requirements
	5.6.4.x1
	

	16
	CPP: DL RSCP and DL RSCPD in RRC inactive state
	Carrier phase positioning measurement requirements in RRC inactive state
	5.6.x1
	

	17
	PRS measurement requirements for RedCap in RRC inactive state
	General aspects: introduction
	5.6A.1
	

	18
	
	RSTD measurement requirements
	5.6A.2
	

	19
	
	PRS-RSRP measurement requirements
	5.6A.3
	

	20
	
	UE Rx-Tx time difference measurement requirements
	5.6A.4
	

	21
	
	PRS-RSRPP measurement requirements
	5.6A.5
	

	[bookmark: _Hlk146709991]22
	PRS measurement requirements with bandwidth aggregation in RRC connected state
	General aspects: introduction (including general aspects of CPP)
	9.9.1 (existing section)
	

	23
	
	RSTD measurement requirements
	9.9.2.x1
	

	24
	
	UE Rx-Tx time difference measurement requirements
	9.9.4.x1
	

	25
	PRS measurement requirements for RedCap in RRC connected state
	General aspects: introduction 
	9.9A.1
	

	26
	
	RSTD measurement requirements
	9.9A.2
	

	27
	
	PRS-RSRP measurement requirements
	9.9A.3
	

	28
	
	UE Rx-Tx time difference measurement requirements
	9.9A.4
	

	29
	
	PRS-RSRPP measurement requirements
	9.9A.5
	

	30
	CPP: DL RSCP and DL RSCPD in RRC connected state
	Carrier phase positioning measurement requirements in RRC connected state
	9.9.6.x1
	

	31
	NR sidelink positioning measurements
	General aspects: introduction
	12A.1
	

	32
	
	SL-RSTD measurement requirements
	12A.2
	

	33
	
	SL-RSRP measurement requirements
	12A.3
	

	34
	
	SL-Rx-Tx time difference measurement requirements
	12A.4
	

	35
	
	SL-RSRPP measurement requirements
	12A.5
	

	36
	
	SL-AoA measurement requirements
	12A.6
	



· Recommended WF
· Discuss the proposed work split.
· Note: rapporteur will invite volunteer companies for work split on draft CRs after the list is agreeable.
Issue 1-3-2: Rapporteur input on time plan for core part specification work
· Proposals:
· Option 1: Ericsson (rapporteur)
· RAN4#108bis:
· Endorsement of Big draft CR on structure and template.
· Work split of draft CRs between companies.
· RAN4#109:
· Companies provide draft CRs.
· Endorsement of draft CRs.
· Agreement of Big CR.
Sub-topic 1-4: Big Draft CR template and structure for RRM core part
New clauses are expected to be defined in TS 38.133 for defining RRM core requirements for positioning in Rel-18 to broadly covers the following topics:
1.	PRS measurement requirements in RRC idle state
2.	PRS measurement requirements for RedCap in RRC idle state
3.	PRS measurement requirements with bandwidth aggregation in RRC inactive state
4.	PRS measurement requirements for RedCap in RRC inactive state
5.	PRS measurement requirements for RedCap in RRC connected state
6.	PRS measurement requirements with bandwidth aggregation in RRC connected state
7.	Carrier phase positioning measurement requirements in RRC inactive state
8.	Carrier phase positioning measurement requirements in RRC connected state
9.	SL positioning measurement requirements
Issue 1-4-1: Rapporteur input on Big Draft CR structure for RRM core requirements
· Proposals:
· Option 1: Ericsson (rapporteur)
· Recommended WF
· Discuss the proposed Big Draft CR structure in R4-2316787.
Topic #2: RedCap positioning
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315100
	CATT
	Proposal 1: TEG can be supported for Rel-18 RedCap positioning with FH.
Observation 1: No obvious performance degradation observed with 1 sample in fading channel, compared with the results for 4 samples in fading channel.
Proposal 2: RAN4 to define measurement accuracy requirements for PRS based positioning measurements with reduced number of samples for fading channel. The details, e.g., accuracy and side conditions, can be FFS. 
Proposal 3: The side conditions for measurements without FH can be reused for measurements with FH. 
Proposal 4: Measurement requirements for the single measurement based on multiple hops shall be prioritized.
Proposal 5: The Rel-17 measurement period requirements can be reused for RedCap positioning with FH with a few modifications, e.g., =  +MGL.
Proposal 6: The effective bandwidth for PRS measurements for RedCap with FH can be derived by the equation:  

	R4-2315101
	CATT
	Simulation results for RedCap UE PRS measurements with FH:
Observation 1: For 1Rx RSTD in AWGN channel, the measurement error is less than 26 Tc with <-6,-13,-13> and Nsample = 4, and 26.5 Tc with <-3,-6,-6> and Nsample = 1.
Observation 2: For 1Rx RSTD in TDL-A channel, the measurement error is less than 24 Tc with <-6,-10,-10> and Nsample = 4, and 24.7 Tc with <-3,-6,-6> and Nsample = 1.
Observation 3: For 2Rx RSTD in AWGN channel, the measurement error is less than 26 Tc with <-6,-13,-13> and Nsample = 4 or with <-3,-6,-6> and Nsample = 1. 
Observation 4: For 2Rx RSTD in TDL-A channel, the measurement error is less than 24 Tc with <-6,-10,-10> and Nsample = 4 or with <-3,-6,-6> and Nsample = 1.
Observation 5: No obvious measurement accuracy gain is observed between 2Rx and 1Rx RSTD measurement. 
Observation 6: For 1Rx UE Rx-Tx time difference in AWGN channel, the measurement error is less than 15.5 Tc with <-3,-13,-13> and Nsample = 4 or with <0,-6,-6> and Nsample = 1.
Observation 7: For 1Rx UE Rx-Tx time difference in TDL-A channel, the measurement error is less than 17.5 Tc with <-3,-10,-10> and Nsample = 4, and 18 Tc with <0,-6,-6> and Nsample = 1.
Observation 8: For 2Rx UE Rx-Tx time difference in AWGN channel, the measurement error is less than 15.5 Tc with <-3,-13,-13> and Nsample = 4 or with <0,-6,-6> and Nsample = 1. 
Observation 9: For 2Rx UE Rx-Tx time difference in TDL-A channel, the measurement error is less than 17.5 Tc with <-3,-13,-13> and Nsample = 4 or with <0,-6,-6> and Nsample = 1.
Observation 10: No obvious measurement accuracy gain observed between 2Rx and 1Rx UE Rx-Tx time difference measurement. 

	R4-2315334
	CMCC
	Proposal 1: it is proposed that TEG is supported for RedCap positioning measurement with FH.
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.

	R4-2315398
	Xiaomi
	Requirements in RRC_IDLE and RRC_INACTIVE
Proposal 1:  RAN4 can deprioritize to define the requirements for RedCap UE positioning in RRC_IDLE and RRC_INACTIVE state. If necessary, RAN4 can also send a LS to RAN1 to clarify this issue.
Measurement reporting period requirements
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 2: The “measurement samples” used to define the measurement requirements in current spec [4] shall be revisited in case of UE reporting measurements over the hops within a gap. 
Proposal 3:  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 4: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 4: 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 5: RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
Frequency hopping in UL
Observation 5: The hopping configuration for SRS will impact on how to define UE Rx-Tx time difference requirements
Observation 6: 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 6: 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
Observation 7: From UE behavior and RRM requirements itself, the measurement on the outside of UL active BWP with the different numerology as UL active BWP needs additional UE capability supported. 

	R4-2315723
	Qualcomm Incorporated
	Proposal 1: Define requirements for PRS measurements with FH and with Rx/RxTx TEG reporting.
Proposal 2: Do not define requirements for PRS measurements with FH with reduced number of samples.
Proposal 3: The Rx beam sweeping factor  definition in Rel-17 is reused for PRS measurements with FH. 
Proposal 4: 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 5: 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 6: Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.
Proposal 7: RAN4 to define a single set of measurement accuracy requirements for PRS-RSRP for 1Rx RedCap UEs covering both AWGN and fading conditions, same as for non-RedCap UEs in the Rel-16/17.
Proposal 8: As baseline, reuse the 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. Details can be handled in the CR.

	R4-2315762
	ZTE Corporation
	Simulation results for Redcap positioning with FH

	R4-2315795
	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. 

	R4-2316050
	Huawei, HiSilicon
	Proposal 1: 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 2: 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 3: For Case 1, RAN4 to define the overall BW with FH 

where 
·  is the configured PRS BW and subject to UE capability 
·  is number of hops within a single MG occasion
·  is the supported BW per hop which is UE capability 
·  is the BW of the overlapping RB
Proposal 4: The number of hops within a single MG occasion  is defined as

where 
·  is the number of PRS repetitions within the MG occasion
·  is the PRS repetition interval (given by dl-PRS-ResourceTimeGap)
·  is the number of slots per hop and  
·  if the RF switching time is ≤ 7 symbols and  otherwise
·  is the maximum number of hops derived from the configured PRS BW  
Proposal 5: 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 only to PRS resource in the sampling duration in each hop.
Proposal 6: TEG is supported for RedCap positioning measurement with FH.

	R4-2316051
	Huawei, HiSilicon
	Simulation results for PRS measurement with FH

	R4-2316173
	OPPO
	[bookmark: _Hlk146829597]Proposal 1: Deprioritize TEG feature for RedCap positioning with FH.
Proposal 2: For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
Proposal 3: Update CSSF definition for RedCap UE in clause 9.1A.5.2 to include the impact of PRS by reusing the same principle for non-RedCap UE.
Proposal 4: For RedCap positioning with FH, consider Nsample=2 as the baseline for reduced sample.
Proposal 5: For RedCap positioning, the reduced Rx beam sweeping factor  in FR2 is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2.
Proposal 6: Reuse the same side conditions for RedCap positioning without FH as the side conditions for RedCap positioning with FH respectively.

	R4-2316459
	Ericsson
	# Measurement period requirement for RedCap positioning without FH
Proposal 1: Rel. 16/17 measurement period requirement for positioning measurements also apply to 2Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements.
Proposal 2: Rel. 16/17 measurement period requirement for positioning measurements apply to 1Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements. In this case the default value of NRxBeam,i = 1 in the core requirement formula.
# Measurement period requirement for RedCap positioning with FH
Proposal 3: For RedCap positioning with FH, requirements are only derived for Nsample = 2 for reduced number of samples case.
Proposal 4: Whether to support TEG for RedCap positioning with FH is up to RAN1.
# Side conditions for RedCap positioning (1Rx) without FH
Proposal 5: RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB for Nsample = 4.
Proposal 6: UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4. 
Proposal 7: PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
Proposal 8: PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.

	R4-2316460
	Ericsson
	Simulation results for RedCap positioning with FH

	R4-2316461
	Ericsson
	Summary of simulation results for RedCap positioning with FH

	R4-2316723
	Nokia, Nokia Shanghai Bell
	1. Rx TEG is supported for RedCap positioning measurement with FH. 

	R4-2316724
	Nokia, Nokia Shanghai Bell
	Initial Simulation Results for RedCap Positioning with Frequency Hopping:
Observation 1: The simulation results show that the performance changes depending on the number of measurement samples in all cases of the different SNRs with AWGN and TDL-A channel models, respectively. 
Proposal 1: Using 4 measurement samples should be the baseline to define the performance requirements. Single measurement sample still needs further investigation.  



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 the last WF in R4-2314353:
· The TEG support for PRS measurements with FH was FFS
· RAN4 will prioritize defining Redcap positioning requirements with FH in RRC connected and then will define Redcap positioning requirements with FH in RRC inactive state and RRC idle state.
Issue 2-1-1: TEG for PRS measurements with FH
· Proposals
· Option 1: CATT, CMCC, QC, HW
· Rx/Tx TEG is supported for PRS measurements with FH.
· Option 2: Nokia
· Rx TEG is supported for RedCap positioning measurement with FH.
· Option 3: OPPO
· Deprioritize TEG feature for RedCap positioning with FH.
· Option 4: E///
· Whether to support TEG for RedCap positioning with FH is up to RAN1
· Recommended WF
· Discuss the options.
Issue 2-1-2: PRS measurements with FH without gaps
· Proposals
· Option 1: OPPO 
· For RedCap UE with FH, whether to support gapless based PRS measurement is up to RAN1.  
· Option 2: Xiaomi
· RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
· Recommended WF
· Discuss the options.
Issue 2-1-3: Applicable RRC states for PRS measurements with FH 
· Proposals
· Option 1: Xiaomi
· RAN4 can deprioritize to define the requirements for RedCap UE positioning in RRC_IDLE and RRC_INACTIVE state. If necessary, RAN4 can also send a LS to RAN1 to clarify this issue.
· Recommended WF
· Discuss the option.
Sub-topic 2-2: PRS measurements for RedCap without FH
Sub-topic description 
Open issues and candidate options before meeting:
In RAN4#108, following was agreed in the WF in R4-2314353:
· 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.
Issue 2-2-1: Side conditions for 1Rx without FH
· Proposals
· Option 1: E///
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, -10, -10) dB for Nsample = 4.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4. 
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, -10, -10) dB for Nsample = 4.
· Recommended WF
· Check if the brackets can be removed?
Issue 2-2-2: CSSF for PRS measurement requirements in RRC connected state without FH
· Proposals
· Option 1: QC, HW, OPPO
· As baseline, 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.
· Recommended WF
· Check if option 1 is agreeable?
Issue 2-2-3: PRS measurement period requirements for 2Rx without FH
· Proposals
· Option 1: E///
· Rel. 16/17 measurement period requirement for positioning measurements also apply to 2Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements.
· Recommended WF
· Discuss the option.
Issue 2-2-4: PRS measurement period requirements for 1Rx without FH
· Proposals
· Option 1: E///
· Rel. 16/17 measurement period requirement for positioning measurements apply to 1Rx RedCap UE for the case when the UE is not configured to perform FH to receive DL PRS resources for positioning measurements. In this case the default value of NRxBeam,i = 1 in the core requirement formula.
· Recommended WF
· Discuss the option.
Sub-topic 2-3: PRS measurements for RedCap with FH
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Side conditions for PRS measurements with FH
· Proposals
· Option 1: CATT, OPPO
· The side conditions for measurements without FH can be reused for measurements with FH.
· Recommended WF
· Discuss the options together with the compiled simulation results under option 2-3-2.
Issue 2-3-2: Collection of simulation results for PRS measurements with FH
· Proposals
· Moderator suggests that in first round all the simulation results are collected and compiled e.g. in R4-2316461.
· Recommended WF
· Discuss based on the compiled results. 
Issue 2-3-3: Number of samples for defining PRS measurement requirements with FH
· Proposals
· Option 1: E///, OPPO 
· For RedCap positioning with FH, requirements are only derived for Nsample = 2 for reduced number of samples case.
· Option 2: QC
· Do not define requirements for PRS measurements with FH with reduced number of samples.
· Option 3: Nokia
· Using 4 measurement samples should be the baseline to define the performance requirements. Single measurement sample still needs further investigation.  
· Option 4: 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 2-3-4: Measurement sample definition under FH
· Proposals
· Option 1: Xiaomi 
· The “measurement samples” used to define the measurement requirements in current spec [4] shall be revisited in case of UE reporting measurements over the hops within a gap. 
· Recommended WF
· Discuss the option.
Issue 2-3-5: Number of Rx beam sweeps for defining PRS measurement requirements with FH
· Proposals
· Option 1: QC
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.
· Option 2: OPPO
· For RedCap positioning, the reduced Rx beam sweeping factor N_RxBeam in FR2 is determined by UE capability supportedLowerRxBeamSweepingFactor-FR2.
· Recommended WF
· Discuss the options. 
Issue 2-3-6: PRS measurement requirements 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: CATT
· Measurement requirements for the single measurement based on multiple hops shall be prioritized.
· 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
· 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 2-3-7: PRS BW in gap for PRS measurements 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 

where 
·  is the configured PRS BW and subject to UE capability 
·  is number of hops within a single MG occasion
·  is the supported BW per hop which is UE capability 
·  is the BW of the overlapping RB 
· 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 2-3-8: Number of hops within a single MG occasion
· Proposals
· Option 1: HW
· The number of hops within a single MG occasion  is defined as

where 
·  is the number of PRS repetitions within the MG occasion
·  is the PRS repetition interval (given by dl-PRS-ResourceTimeGap)
·  is the number of slots per hop and  
·  if the RF switching time is ≤ 7 symbols and  otherwise
·  is the maximum number of hops derived from the configured PRS BW 
Issue 2-3-9: PRS measurement period requirements with FH
· Proposals
· Option 1: CATT
· The Rel-17 measurement period requirements can be reused for RedCap positioning with FH with a few modifications, e.g., =  +MGL.
· Option 2: CMCC
· 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.
· Option 3: 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 4: 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 5: 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 only to PRS resource in the sampling duration in each hop.
· Recommended WF
· Discuss the options.
Issue 2-3-10: 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 2-3-11: Applicability condition for PRS measurement requirements with FH
· Proposals
· Option 1: QC
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.
· Recommended WF
· Discuss the option.
Sub-topic 2-4: PRS measurement accuracy for RedCap
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-4-1: PRS measurement accuracy without FH
· Proposals
· Option 1: CATT
· RAN4 to define measurement accuracy requirements for PRS based positioning measurements with reduced number of samples for fading channel. The details, e.g., accuracy and side conditions, can be FFS.
· Option 2: QC
· RAN4 to define a single set of measurement accuracy requirements for PRS-RSRP for 1Rx RedCap UEs covering both AWGN and fading conditions, same as for non-RedCap UEs in the Rel-16/17.
· Recommended WF
· The issue is recommended to be postponed since it is related to the performance part.
Issue 2-4-2: 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
· The issue is recommended to be postponed since it is related to the performance part.
Topic #3: PRS/SRS BW aggregation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315091
	LG Electronics Inc.
	Proposal 1: Support option 2 with additional maximum bandwidth 100 MHz for FR1 and 400 MHz for FR2. 
Proposal 2: Regarding Taggregate, there should be comments such as “equal to the Rel-17 the measurement period requirement with the modification that consider the PFL index as aggregated PFLs” or more specifically the Taggregate can be described based on Rel-17 measurement period requirement as follow  

where,
Index of PFL group
Total number of PFL groups
Periodicity of the PRS xxxx measurement in PFL group 
Measurement period for PRS xxxx measurement in PFL group 
Proposal 3: RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.

	R4-2315102
	CATT
	Proposal 2: Requirements for PRS bandwidth aggregation are applicable provided that the linked PRS resource sets are from the same TRP. Option 2 is also supported:
· 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.
Observation 1: Positioning measurements are left to UE implementation when PRS collides with other high priority signals and whether to define accuracy requirements or not are left to RAN4.
Proposal 3: Minimum measurement requirements should be defined to ensure the PRS measurement accuracy when collisions occur.
Proposal 4: The priority relation between aggregated PRS/SRS resources and other signals and the dropping rules need to be captured in scheduling availability in RAN4 spec. 
Proposal 5: Interruptions at NR SRS carrier based switching defined in TS 38.133 clause 8.2.2.2.9 can be reused for the interruption due to SRS bandwidth aggregation. Detailed interruption time can be further determined based on RF session conclusion. 
Proposal 6: It is not necessary to consider the time for the alignment of aggregated and non-aggregated measurements.

	R4-2315335
	CMCC
	Proposal 1: it is proposed to define measurement period and measurement performance requirements for both  equal and unequal PFL bandwidth for PRS/SRS BW aggregation, i.e. the measurement period and measurement performance requirements need to cover both cases.

	R4-2315399
	Xiaomi
	PRS bandwidth aggregation
Observation 1: Beside RAN4’s conclusion, some conditions on PRS bandwidth aggregation from RAN1 can impact the RRM requirements (e.g. the same periodicity, same antenna port).
Proposal 1: RAN4 shall define core requirements for positioning measurement with PFL bandwidth aggregation with the conditions below 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
· The same antenna port
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).
Observation 2: The optimized UE implementations when the PRS collided with other signals in the aggregated PFLs are feasible and beneficial to improve all PRS resource utilization. 
Proposal 3: The optimized UE implementation when the PRS collided with other signals in the aggregated PFL can be considered when RAN4 define the corresponding requirements. E.g.
· Option A) Drop the positioning measurements in these aggregated PFLs within the collided PRS symbols only
· Option B) Drop the positioning measurements in the collided PFL within the whole PRS occasion, the PRS measurement result can rely on the measurements of other PFLs
· Option C) Drop the positioning measurements in the collided PFL within the collided PRS symbols only
SRS bandwidth aggregation
Proposal 4: RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.
Observation 3: For UE Rx-Tx time difference measurements with SRS aggregation, if SRS in one of aggregated PFL is dropped in a symbol, UE can restart new measurements.
Proposal 5: The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs. 

	R4-2315724
	Qualcomm Incorporated
	Proposal 1: Add a margin to the measurement period requirement for RSTD and UE Rx-Tx with PRS BW aggregation across multiple PFLs:

·  if either  or  .
· FFS the exact formula for , depending on RAN1 agreements on UE capabilities, etc.
Proposal 2: The measurement period requirement for PRS BW aggregation is defined for
· one group of two or three intra-band contiguous PFLs containing PRS resource sets to be aggregated, or
· two groups of two intra-band contiguous PFLs containing PRS resource sets to be aggregated.
· In each case, only one group of aggregated PFLs is processed at a time.
Proposal 3: For PRS measurement with BW aggregation within measurement gaps, define  as follows:

where  is the number of PFL groups to be aggregated, and for each PFL group:

· 
·  corresponds to parameter N defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the maximum number of PRS resources per PFL that the UE can process in one slot, as defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs
·  is the maximum number of DL PRS resources configured per slot in one PFL, considering all PRS resource sets to be aggregated.
·  is defined as


·  corresponds to parameter T defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the available PRS periodicity as defined in Rel-17 for any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
·  is the time duration of available PRS in PFL i during , where PFL i is any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
·  is the scaling factor for measurement of same PRS resource with multiple Rx TEGs
·  is the carrier-specific scaling factor for PRS measurements with BW aggregation. The definition is FFS.
·  is a scaling factor for a positioning frequency layer to be measured within an associated measurement gap. As baseline, RAN4 will leverage the definition of  in Rel-17 to define .
·  is the UE Rx beam sweeping factor.  for FR1.  is based on the Rel-17 definition for FR2, including support for reduced Rx beam sweeping factor.
·  is the measurement delay for the last aggregated sample. As baseline, RAN4 will leverage the definition of   in Rel-17 to define .
Proposal 4: The measurement period requirement for PRS BW aggregation within measurement gaps applies assuming no PRS resources are dropped due to collisions with other signals. Otherwise, the measurement period can be longer.
Proposal 5: 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 6: No measurement requirements will be defined for stand-along PRS-RSRP(P) reporting with PRS BW aggregation. 
Proposal 7: Define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RAN4 RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
Proposal 8: Simulate performance in AWGN only.
Proposal 9: Simulate only RSTD and UE Rx-Tx measurements with PRS BW aggregation.
Proposal 10: For PRS BW aggregation across 2 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	32

	
	30
	48
	1
	32

	
	
	132
	1
	16

	
	60, FR1
	64
	1
	16

	
	
	132
	1
	8

	
	60, FR2
	64
	1
	16

	
	
	132
	1
	8

	
	120
	64
	1
	8

	
	
	128
	1
	4

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



Proposal 11: For PRS BW aggregation across 3 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	16

	
	30
	48
	1
	16

	
	
	132
	1
	8

	
	60, FR1
	64
	1
	8

	
	
	132
	1
	4

	
	60, FR2
	64
	1
	8

	
	
	132
	1
	4

	
	120
	64
	1
	4

	
	
	128
	1
	2

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



Proposal 12: Channel spacing between PFLs not to exceed the nominal channel spacing for CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2. FFS the exact channel spacing values for each PRS configuration.

	R4-2316052
	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: Adopt the following addition to the measurement period requirements for PRS CA.
· 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
· Update the total measurement period by adding an alignment margin 
Txxxx,total = Taggregate + Tnon-aggregate + max(Teffect,i)
Proposal 4: Requirements for the aggregated measurement apply provided that there is no PRS resource dropping on any of the aggregated PFLs.
Proposal 5: RAN4 to discuss the impact of RSRP(P) measurement on the requirements for PRS CA 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 can be re-used as baseline.
Proposal 8: Use Table 1-6 for reporting mapping for k=-1 and k=-2.

	R4-2316174
	OPPO
	Proposal 1: The scenario that aggregated SRS outside initial UL BWP should be considered when defining RRM requirements in RRC INACTIVE state.
Proposal 2: Use the conditions for PRS/SRS bandwidth aggregation agreed in RAN1 as the baseline and additional capture ‘the same RF chain (same antenna)’ in RAN4.
Proposal 3: Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added when both Taggregate and Tnon-aggregate are larger than 0. 
Proposal 4: The existing measurement period requirements could be used as baseline to define Taggregate, and the aggregated PRS resources are considered as a single PFL.
Proposal 5: Consider TEG to defined measurement requirements for aggregated PFLs.
Proposal 6: When one of aggregated PRS resources is dropped due to collision, the measurement period should be extended.
Proposal 7: Define accuracy requirements assuming none of PRS resource is dropped.

	R4-2316462
	Ericsson
	# Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
Proposal 1: Legacy measurement period requirement applies for the case when UE is configured to aggregate 2 PFLs for positioning measurement and one of the PFLs collide with other high priority DL signal.
Proposal 2: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.
Proposal 3: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.
# Measurement delay requirements
Proposal 4: When UE is configured to perform latency reduced positioning measurement, then Nsample = 2 in both Taggregate and Tnon-aggregate calculations.

Proposal 5: When UE is not configured to perform latency reduced positioning measurement, then Nsample = 4 in Taggregate and Tnon-aggregate calculations.
Proposal 6: Do not define additional margin for the alignment of aggregated and non-aggregated measurements.
# Report mapping for PRS-RSRP and PRS-RSRPP measurements
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 8: Existing report mapping for PRS-RSRP/RSRPP is re-used to report per PFL PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs.
Proposal 9: Existing report mapping for SRS-RSRP/RSRPP is re-used to report per PFL SRS-RSRP/RSRPP measurement in a measurement report for SRS bandwidth aggregation across PFLs.
Proposal 10: Send an LS to RAN2 and RAN3 informing about RAN4 agreement on report mapping of PRS-RSRP, PRS-RSRPP, SRS-RSRP, and SRS-RSRPP measurements for bandwidth aggregation across PFLs.
Proposal 11: Use Table 1 and Table 2 for absolute RSTD measurement report mapping for k = -1 and k = -2 respectively.

Proposal 12: Use Table 3 and Table 4 for differential RSTD measurement report mapping for k = -1 and k = -2 respectively.
Proposal 13: Use Table 5 and Table 6 for additional path report mapping for RSTD measurement for k = -1 and k = -2 respectively.
Proposal 14: Use Table 7 and Table 8 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 15: Use Table 9 and Table 10 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 16: Use Table 11 and Table 12 for additional path UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 17: Use Table 13 and Table 14 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.
Proposal 18: Use Table 15 and Table 16 for additional path reporting for UL-RTOA measurement for k=-1 and k = -2 respectively.
Proposal 19: Use Table 17 and Table 18 for gNB Rx-Tx measurement report mapping for k=-1 and k = -2 respectively.
Proposal 20: Use Table 19 and Table 20 for additional path reporting for gNB Rx-Tx measurement for k=-1 and k = -2 respectively.

	R4-2316753
	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 modify transmission requirements in TS 38.133 for the case one of the aggregated SRS carriers has a collision with other signal/channel in at least one symbol. 
Proposal 7: In case of PRS resource dropping due to collision with signals on one or more PFLs, which is up to UE implementation, the UE needs to indicate to LMF the number of PFLs the aggregated PRS measurement is based on. 
Proposal 8: RAN4 to wait on further RAN1 agreement related to PRS-RSRP and PRS-RSRPP measurement type across aggregated PFLs.
Proposal 9: 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 10: 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 11: 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. 
Proposal 12: RAN4 to further discuss the conditions for switching between aggregated PFL measurements and non-aggregated PFL measurements, i.e., switching within slot, between adjacent slots or larger time distance, to determine the need for an additional margin.  


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 aggregated bandwidth
· Proposals
· Option 1: LG
· Support option 2 with additional maximum bandwidth 100 MHz for FR1 and 400 MHz for FR2.
· 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: OPPO
· The scenario that aggregated SRS outside initial UL BWP should be considered when defining RRM requirements in RRC INACTIVE state.
· Option 2: 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 options.
Sub-topic 3-2: PRS measurement requirements for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before meeting:
In RAN4#108, following was agreed in the WF in R4-2314353:
•	The total measurement period for RSTD and UE Rx-Tx requirements with bandwidth aggregation across all PFLs is defined as
· Txxxx,total = Taggregate + Tnon-aggregate
· Taggregate is the total measurement period for aggregate measurements (i.e. measurements with bandwidth aggregation) across all PFLs
· Taggregate is equal to zero if aggregate measurements are not configured.
· Only PRS resources that are aggregated shall be counted in Taggregate
· Tnon-aggregate is the total measurement period for non-aggregate measurements (i.e. measurements without bandwidth aggregation) across all PFLs
· Tnon-aggregate is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated are counted in Tnon-aggregate
· Tnon-aggregate is equal to zero if non-aggregate measurements are not configured.
· FFS whether additional margin shall be added for the alignment of aggregated and non-aggregated measurements.
Issue 3-2-1: Conditions for PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: OPPO
· The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
· Option 2: CATT
· Requirements for PRS bandwidth aggregation are applicable provided that the linked PRS resource sets are from the same TRP. Option 2 is also supported:
· 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.
· Option 3: 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.
· Option 4: Xiaomi
· RAN4 shall define core requirements for positioning measurement with PFL bandwidth aggregation with the conditions below 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
· The same antenna port
· Recommended WF
· Discuss the options.
Issue 3-2-2: Measurement period requirement for PRS/SRS bandwidth aggregation 
· 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
· Add a margin to the measurement period requirement for RSTD and UE Rx-Tx with PRS BW aggregation across multiple PFLs:

·  if either  or  .
· FFS the exact formula for , depending on RAN1 agreements on UE capabilities, etc.
· The measurement period requirement for PRS BW aggregation is defined for
· one group of two or three intra-band contiguous PFLs containing PRS resource sets to be aggregated, or
· two groups of two intra-band contiguous PFLs containing PRS resource sets to be aggregated.
· In each case, only one group of aggregated PFLs is processed at a time.
· For PRS measurement with BW aggregation within measurement gaps, define  as follows:

where  is the number of PFL groups to be aggregated, and for each PFL group:

· 
·  corresponds to parameter N defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the maximum number of PRS resources per PFL that the UE can process in one slot, as defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs
·  is the maximum number of DL PRS resources configured per slot in one PFL, considering all PRS resource sets to be aggregated.
·  is defined as


·  corresponds to parameter T defined in FG 41-4-1 (41-4-1a) for aggregation of 2 (3) PFLs 
·  is the available PRS periodicity as defined in Rel-17 for any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
·  is the time duration of available PRS in PFL i during , where PFL i is any one of the PFLs to be aggregated. Only PRS resources that satisfy the conditions for PRS BW aggregation are considered when calculating .
·  is the scaling factor for measurement of same PRS resource with multiple Rx TEGs
·  is the carrier-specific scaling factor for PRS measurements with BW aggregation. The definition is FFS.
·  is a scaling factor for a positioning frequency layer to be measured within an associated measurement gap. As baseline, RAN4 will leverage the definition of  in Rel-17 to define .
·  is the UE Rx beam sweeping factor.  for FR1.  is based on the Rel-17 definition for FR2, including support for reduced Rx beam sweeping factor.
·  is the measurement delay for the last aggregated sample. As baseline, RAN4 will leverage the definition of   in Rel-17 to define .
· Option 3: HW
· Adopt the following addition to the measurement period requirements for PRS CA.
· 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
· Update the total measurement period by adding an alignment margin 
Txxxx,total = Taggregate + Tnon-aggregate + max(Teffect,i)
· Option 4: CMCC
· It is proposed to define measurement period and measurement performance requirements for both  equal and unequal PFL bandwidth for PRS/SRS BW aggregation, i.e. the measurement period and measurement performance requirements need to cover both cases.
· Option 5: E///, CATT
· Do not define additional margin for the alignment of aggregated and non-aggregated measurements.
· Option 6: 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.
· Option 7: OPPO
· Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added when both Taggregate and Tnon-aggregate are larger than 0. 
· The existing measurement period requirements could be used as baseline to define Taggregate, and the aggregated PRS resources are considered as a single PFL.
· Recommended WF
· Discuss the options.
Issue 3-2-3: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
· Proposals
· Option 1: CATT
· Minimum measurement requirements should be defined to ensure the PRS measurement accuracy when collisions occur.
· Option 2: Nokia
· In case of PRS resource dropping due to collision with signals on one or more PFLs, which is up to UE implementation, the UE needs to indicate to LMF the number of PFLs the aggregated PRS measurement is based on.
· Option 3: QC
· The measurement period requirement for PRS BW aggregation within measurement gaps applies assuming no PRS resources are dropped due to collisions with other signals. Otherwise, the measurement period can be longer.
· Option 4: OPPO
· When one of aggregated PRS resources is dropped due to collision, the measurement period should be extended.
· Option 5: E///
· Legacy measurement period requirement applies for the case when UE is configured to aggregate 2 PFLs for positioning measurement and one of the PFLs collide with other high priority DL signal.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.
· Option 6: Xiaomi
· The optimized UE implementation when the PRS collided with other signals in the aggregated PFL can be considered when RAN4 define the corresponding requirements. E.g.
· Option A) Drop the positioning measurements in these aggregated PFLs within the collided PRS symbols only
· Option B) Drop the positioning measurements in the collided PFL within the whole PRS occasion, the PRS measurement result can rely on the measurements of other PFLs
· Option C) Drop the positioning measurements in the collided PFL within the collided PRS symbols only
· Option 7: HW
· Requirements for the aggregated measurement apply provided that there is no PRS resource dropping on any of the aggregated PFLs.
· Recommended WF
· Discuss the options.
Issue 3-2-4: Impact of SRS collision with other signals on SRS bandwidth aggregation requirement
· Proposals
· Option 1: Xiaomi
· RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.
· The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs.
· Option 2: Nokia
· RAN4 to modify transmission requirements in TS 38.133 for the case one of the aggregated SRS carriers has a collision with other signal/channel in at least one symbol.
· Recommended WF
· Discuss the option.
Issue 3-2-5: Impact of latency reduction on PRS/SRS bandwidth aggregation
· Proposals
· Option 1: E///
· When UE is configured to perform latency reduced positioning measurement, then Nsample = 2 in both Taggregate and Tnon-aggregate calculations.
· When UE is not configured to perform latency reduced positioning measurement, then Nsample = 4 in Taggregate and Tnon-aggregate calculations.
· Recommended WF
· Discuss the option. 
Issue 3-2-6: PRS measurement reporting delay requirements for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: Xiaomi
· 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).
· Recommended WF
· Discuss the option. 
Issue 3-2-7: 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 3-2-8: Scheduling restriction under PRS/SRS bandwidth aggregation
· Proposals
· Option 1: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.
· Option 2: CATT
· The priority relation between aggregated PRS/SRS resources and other signals and the dropping rules need to be captured in scheduling availability in RAN4 spec.
· Option 3: 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 options.
Issue 3-2-9: 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 3-2-10: 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 3-2-11: Interruption due to SRS transmission for BW aggregation
· Proposals
· Option 1: CATT
· Interruptions at NR SRS carrier based switching defined in TS 38.133 clause 8.2.2.2.9 can be reused for the interruption due to SRS bandwidth aggregation. Detailed interruption time can be further determined based on RF session conclusion.
· Option 2: QC, 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.
· Option 3: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.
· Recommended WF
· Discuss the options.
Issue 3-2-12: 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.
· No measurement requirements will be defined for stand-along PRS-RSRP(P) reporting with PRS BW aggregation.
· Recommended WF
· Discuss the options.
Issue 3-2-13: Switching between aggregated PFL measurements and non-aggregated PFL measurement
· Proposals
· Option 1: Nokia
· RAN4 to further discuss the conditions for switching between aggregated PFL measurements and non-aggregated PFL measurements, i.e., switching within slot, between adjacent slots or larger time distance, to determine the need for an additional margin.  
· Recommended WF
· Discuss the option.
Issue 3-2-14: Simulations for PRS measurements with PRS BW aggregation
· Proposals
· Option 1: QC
· Simulate performance in AWGN only.
· Simulate only RSTD and UE Rx-Tx measurements with PRS BW aggregation.
· For PRS BW aggregation across 2 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	32

	
	30
	48
	1
	32

	
	
	132
	1
	16

	
	60, FR1
	64
	1
	16

	
	
	132
	1
	8

	
	60, FR2
	64
	1
	16

	
	
	132
	1
	8

	
	120
	64
	1
	8

	
	
	128
	1
	4

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



· For PRS BW aggregation across 3 PFLs simulate the following configurations
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
per PFL
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	16

	
	30
	48
	1
	16

	
	
	132
	1
	8

	
	60, FR1
	64
	1
	8

	
	
	132
	1
	4

	
	60, FR2
	64
	1
	8

	
	
	132
	1
	4

	
	120
	64
	1
	4

	
	
	128
	1
	2

	PRS comb size
	4

	PRS symbol size
	4

	PRS periodicity
	40ms

	Sample number
	2 for Es/Iot of (-3, -6, -6)dB
4 for Es/Iot of (-6, -13, -13)dB

	TOA estimation 
	Realistic 

	Path #
	First path



· Channel spacing between PFLs not to exceed the nominal channel spacing for CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2. FFS the exact channel spacing values for each PRS configuration.
· Recommended WF
· Discuss whether simulations are needed for core requirements or for performance requirements (accuracy). Postpone the issue if they are required only for the latter.
Sub-topic 3-3: PRS/SRS measurement report mapping for PRS/SRS bandwidth aggregation
Sub-topic description 
Open issues and candidate options before the meeting:
In RAN4#108, following was agreed in the WF in R4-2314353: 
•	Send LS to RAN1 if the agreement is reached on the wording:
•	k= -1 and -2 are feasible and beneficial from RAN4 perspective.
•	k=-3, -4, -5, -6 are also feasible. However, RAN4 has not done any study to identify their benefit:
o	Whether =-3, -4, -5, -6 are supported is up to RAN1 decision.
NOTE: Feasibility of k=-3, -4, -5, -6, is discussed only in sub-topic 1-1 to avoid redundant discussion.
Issue 3-3-1: Measurement report mappings for PRS-RSRP/PRS-RSRPP and SRS-RSRP/PRS-RSRPP with PRS/SRS BW aggregation 
· Proposals
· Option 1: E///
· Existing report mapping for PRS-RSRP/RSRPP is re-used to report per PFL PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs.
· Existing report mapping for SRS-RSRP/RSRPP is re-used to report per PFL SRS-RSRP/RSRPP measurement in a measurement report for SRS bandwidth aggregation across PFLs.
· Send an LS to RAN2 and RAN3 informing about RAN4 agreement on report mapping of PRS-RSRP, PRS-RSRPP, SRS-RSRP, and SRS-RSRPP measurements for bandwidth aggregation across PFLs.
· Recommended WF
· Discuss the option and send LS to RAN2/RAN3 based on the agreement.
Issue 3-3-2: Measurement report mapping for k=-1 and k=-2
· Proposals
· Option 1: 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
· Postponed this issue as it is related to the performance part.
Issue 3-3-3: Measurement report mapping for RSTD with PRS BW aggregation
· Proposals
· Option 1: E///, HW (Tables 1-6 are described in R4-2316462)
· Use Table 1 and Table 2 for absolute RSTD measurement report mapping for k = -1 and k = -2 respectively.
· Use Table 3 and Table 4 for differential RSTD measurement report mapping for k = -1 and k = -2 respectively.
· Use Table 5 and Table 6 for additional path report mapping for RSTD measurement for k = -1 and k = -2 respectively.
· Recommended WF
· Companies to check if Option 1 is agreeable?
· Note: RAN2 needs to know reportable values for defining the signalling.
Issue 3-3-4: Measurement report mapping for UE Rx-Tx time difference with PRS/SRS BW aggregation
· Proposals
· Option 1: E/// (Tables 7-12 are described in R4-2316462)
· Use Table 7 and Table 8 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
· Use Table 9 and Table 10 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
· Use Table 11 and Table 12 for additional path UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
· Recommended WF
· Companies to check if Option 1 is agreeable?
· Note: RAN2 needs to know reportable values for defining the signalling.
Issue 3-3-5: Measurement report mapping for UL RTOA with PRS/SRS BW aggregation
· Proposals
· Option 1: E/// (Tables 13-16 are described in R4-2316462)
· Use Table 13 and Table 14 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.
· Use Table 15 and Table 16 for additional path reporting for UL-RTOA measurement for k=-1 and k = -2 respectively.
· Recommended WF
· Companies to check if Option 1 is agreeable?
· Note: RAN3 needs to know reportable values for defining the signalling.
Issue 3-3-6: Measurement report mapping for gNB Rx-Tx time difference measurement with PRS/SRS BW aggregation
· Proposals
· Option 1: E/// (Tables 17-20 are described in R4-2316462)
· Use Table 17 and Table 18 for gNB Rx-Tx measurement report mapping for k=-1 and k = -2 respectively.
· Use Table 19 and Table 20 for additional path reporting for gNB Rx-Tx measurement for k=-1 and k = -2 respectively.
· Recommended WF
· Companies to check if Option 1 is agreeable?
· Note: RAN3 needs to know reportable values for defining the signalling.
Sub-topic 3-4: Accuracy requirement for PRS/SRS bandwidth aggregation
Issue 3-4-1: Applicable conditions for accuracy requirement for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: OPPO
· Define accuracy requirements assuming none of PRS resource is dropped.
· Recommended WF
· This issue is down prioritized and postponed since accuracy is part of performance work.  
