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The WF is related to RRM requirements for positioning enhancement discussed under the following email thread [1]: 
· [101-bis-e][222] NR_pos_enh_1
The following sections contain agreements at RAN4#101-bis-e. The topic, sub-topic and issue numbers used in this document are based on the summary in [1].
Topic #1: Latency reduction of positioning measurement
Sub-topic 1-1: Number of measurement samples (M) for latency reduction
Issue 1-1-1: Number of samples (M1) excluding sample(s) for AGC and associated conditions
Agreements:
	Parameters
	Value

	No of samples w/o AGC (M1)
	1

	PRS Ês/Iot (dB)
	≥ -6

	Propagation conditions
	LOS

	PRS BW (RBs)
	≥ [48]

	Accuracy
	R16

	Repetition
	R16



Issue 1-1-2: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
Agreements:
· Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
· Condition #1: 
· 1A) PRS bandwidth is within the active BWP and 
· 1B) Difference between the serving and neighboring cell [total] RX power is within [6] dB. 
· FFS on the detailed RX power definition.
Open issues:
· Condition 1B: 
· RX power definition:
· Option 1:
· Difference between the serving cell SSB and neighboring cell PRS RX EPRE is within [6] dB
· Option 2:
· Difference between the serving cell signal and neighboring cell PRS RX EPRE is within [6] dB.
· Condition 2: QCL
· Condition 2a: 
· When UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Condition 2b: 
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain
· Condition 2c: 
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain, and
· the UE was previously configured to measure the reference SSB and measured the reference SSB within X ms (FFS) of the start of the PRS measurement period.
· Condition 3: PRS configuration parameters:
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS
Issue 1-1-3: Applicability conditions for reduced Rx beam sweeping factor (<8) capability
Agreements:
· Reduced Rx beam sweeping factor (<8) capability can be applicable without any additional conditions
· No impact on positioning measurement accuracy requirements for UEs supporting the capability
· Positioning measurement period requirements will be reduced for UEs supporting the capability
· FFS whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor
· Sent following LS reply to RAN1 covering above agreements and agreements on issue 1-1-4:
· R4-2202678, LS reply on lower Rx beam sweeping factor for latency improvement, CATT
Issue 1-1-4: Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) capability
Agreements:
· The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}
Issue 1-1-4A: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor 
Open issues:
· Whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor?
· Option 1:
· Yes
· Option 2:
· No

Issue 1-1-5: Defining reduced number of samples (M) or associated parameters as UE capability?
Agreements:
The PRS measurement requirements with reduced number of samples shall apply only for UE which supports PRS measurement with reduced number of samples.
Note: Specific conditions under which the PRS requirements with reduced number of samples apply are covered under issue 1-1-1.
Issue 1-1-6: Measurement period optimizations for latency reduction
Agreements:
· Does the UE processing capability {N,T} for low latency needs to be reviewed/revisited by RAN4 whether a UE can properly process the repeated PRS resources?
· NO
Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1: Work needed for PRS measurements without gaps
· Definition of parameters related to PRS measurement requirements for PRS measurements without gaps
Agreements:
1. PRS measurements without gaps are performed within PRS processing window (PPW)
2. 
3. Scheduling restriction is required based on RAN1 agreements.
4. PRS processing window is based on RAN1 agreements
Open issues:
· Options for definition of parameters related 
	No.
	Parameters/issues
	Option 1
	Option 2
	Option 3
	Option 4

	5
	
	R16
	Unmuted and overlapped PRS within PRS processing window
	
	

	6
	 
	R16
	.
	
	

	7
	Applicable number of PFLs
	1 
	> 1
	
	

	8
	Applicable number of samples
	4 
	4 and < 4
	1
	

	9
	Approach on the calculation of multiple positioning frequency layers
	Based on PRS resources overlapping of different PFLs
	1 PFL
	Sum approach
	N/A

	10
	Requirement applicability
	Rx time difference within CP
	Numerology, RX timing difference, RX power offset, 
	When PRS has higher priority than all other signals/channels inside PRS processing window
	PRS overlaps with PPW, PRS not overlap with other signals channels of higher priority, PRS whose RTD is ≤ max RTD supported by UE, same SCS

	11
	CSSF outside MG
	Based on processing unit assumption
	1
	Update CSSF outside MG in clause 9.1.5.1 
	N/A

	12
	Scheduling restriction
	Scheduling restriction table 1 (R4-2201637)
	
RLM, BFD and L1/L3 measurement higher priority over PRS
	

	

	13
	PRS/SSB collision
	Extend PRS measurement period or drop SSB
	PRS is prioritized. Equal sharing between SSB and PRS in case of full overlapping
	

	

	14
	MG/PPW reconfig/activation
	Measurement period is extended 
	
	
	

	PPW= PRS processing window
PPWRP= PPW Repetition Period




Issue 1-2-2: Related to RAN1 LS on condition of PRS measurement outside the MG
Related to RAN1 LS in R1-2112883 on condition of PRS measurement outside the MG. Response on if UE needs to calculate the expected Rx time difference and/or compare it against the threshold.
“Rx timing between the reference cell/TRP and serving cell where the PPW is configured should be taken into account when evaluating the threshold for the applicability condition on Rx timing difference between the serving cell and neighbor cells/TRPs”.
Agreements:
Sent following reply LS to RAN1 on related agreements:
· R4-2202679, LS reply on condition of PRS measurement outside the MG, Vivo
Open issues:
· Proposal 1: 
· Expected RTD is defined as max(X1, X2), where 
· X1 = X1’, if X1’ < 0.5 slot; X1 = 1-X1’, otherwise 
· X1’= mod(expected RSTD + expected RSTD uncertainty, slot length)
· X2 = X2’, if X2’ < 0.5 slot; X2 = 1-X2’, otherwise 
· X2’= mod(expected RSTD - expected RSTD uncertainty, slot length)
· Introduce UE capability for the maximum Rx timing difference in MG-less PRS measurement, with at least two values {CP length, 0.5 slot}.
· It is up to UE implementation whether to calculate the expected Rx time difference and/or compare it against the threshold
· Proposal 2: 
· The maximum expected Rx timing difference between the PRS from serving cell and that from non-serving cell would reach 1064us and 1016us for FR1 and FR2 respectively.
· The threshold shall be the maximum expected Rx timing difference (e.g., 1064us and 1016us for FR1 and FR2 respectively) if the PRS from the nom-serving cell can be guaranteed within the PRS processing window for capability 1A and 1B.
· The threshold shall be CP length if the PRS have to be in the same symbols for the non-serving cell and serving cell for capability 2.
· Proposal 3: 
· The threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG can be: [-½ CP length, ½ CP length]
· Proposal 4: 
· For the PRS measurement without MG, the condition that the expected Rx timing difference between the PRS from the non-serving cell and that from serving cell is within a threshold is not necessary when multiple FFT processing is assumed. 
· If single FFT processing is assumed, the condition for PRS measurement without MG is that the expected Rx timing difference between the PRS from the non-serving cell and that from serving cell is within CP
· Proposal 5:
· Rx timing between the reference cell/TRP and serving cell where the PPW is configured should be taken into account when evaluating the threshold for the applicability condition on Rx timing difference between the serving cell and neighbor cells/TRPs.
· Threshold = 1/2 symbol
· Proposal 6:
· Introduce UE capability for the threshold which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
· Candidate thresholds: {CP length, half of the symbol, half of the slot, 1ms}
Sub-topic 1-3: Measurement gaps enhancement/patterns for PRS measurements
Issue 1-3-1: Per-FR MG for PRS measurement 
Agreements:
· Per-FR MG for PRS measurements shall be supported in Rel-17.
Issue 1-3-2: Optimization of PRS measurements with gaps
Open issues:
· Option 1: 
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
· Option 2: 
· For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.
Issue 1-3-3: Requirements for MG enhancements introduced by RAN1
Open issues:
Scenarios under which PRS measurement requirements can be defined based on preconfigured measurement gap procedure (defined in clause 5.1.6.5, TS 38.214 v17.0.0 and TS 38.321):
· Scenario 1: No MG is configured for RRM measurement
· POS MG is considered as legacy MG in PRS and RRM measurements when activated
· POS MG is not considered in RRM requirements when deactivated
· Scenario 2: One legacy MG is configured for RRM measurement
· FFS to define requirements for RRM and PRS measurements based on framework of concurrent MGs when POS MG is activated
· POS MG is not considered in RRM requirements when deactivated
· Scenario 3: 
· POS MG(s) are configured with the assumptions that POS MG(s) can only be used for PRS measurement, and only one POS MG can be activated at a time.
Topic #2: Impact on existing UE positioning and RRM requirements
Sub-topic 2-1: SRS antenna port switching on UE Rx-Tx time difference
Issue 2-1-1: Is Rel-15 SRS (SRS-Resource) supported for UE Rx-Tx time difference in Rel-17?
Open issues:
· Is Rel-15 SRS (SRS-Resource) supported for UE Rx-Tx time difference in Rel-17?
· Option 1: 
· Yes 
· Option 2: 
· No
Issue 2-1-2: If no consensus is reached on issue 2-1-1 then send LS to RAN1 for confirmation
Agreements:
Following LS is sent to RAN1 for confirmation:
· R4-2202680, LS on SRS for multi-RTT positioning, Huawei, HiSilicon

Issue 2-1-3: Impact of SRS antenna switching on UE Rx-Tx time difference accuracy, if Rel-15 SRS (SRS-Resource is supported for UE Rx-Tx time difference in Rel-17.
Open issues:
· Are UE Rx-Tx time difference measurement requirements are impacted due to SRS antenna port switching, if SRS antenna port switches during the measurement?
· Option 1: 
· Yes
· Option 2: 
· No
Sub-topic 2-2: SRS antenna port switching on gNB Rx-Tx time difference and UL RTOA
Issue 2-2-1: Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx time difference in Rel-17?
Open issues:
· Can Rel-15 SRS (SRS-Resource) be used for gNB Rx-Tx time difference in Rel-17?
· Option 1: 
· Yes
· Option 2: 
· No
Issue 2-2-2: If no consensus is reached on issue 2-2-1 then send LS to RAN1 for confirmation.
Agreements:
LS is sent to RAN1 for confirmation. Same LS as in issue 2-1-2.
Issue 2-2-3: Impact of SRS antenna switching on gNB Rx-Tx time difference accuracy, if Rel-15 SRS (SRS-Resource is supported for gNB Rx-Tx time difference.
Open issues:
· Are gNB Rx-Tx time difference requirements impacted due to SRS antenna port switching, if SRS antenna port switches during the measurement?
· Option 1: 
· Yes
· Option 2: 
· No
Issue 2-2-4: Impact of SRS antenna switching on UL RTOA report mapping.
Agreements:
SRS antenna switching has no impact on UL RTOA report mapping.
Topic #3: Others
Sub-topic 3-1: PRS-RSRPP
Issue 3-1-1: Related to measurement requirements for PRS-RSRPP
Agreements:
· Measurement period requirements for PRS-RSRP can be re-used for PRS-RSRPP
Issue 3-1-2: PRS-RSRPP report mapping
Agreements:
Re-use the mapping table for PRS-RSRP for PRS-RSRPP
· Note: Other types of PRS-RSRPP report mapping discussed under issues 3-1-3 and 3-1-4.   
Issue 3-1-3: PRS-RSRPP reporting together with PRS-RSRP
Agreements:
Should PRS-RSRPP be normalized for reporting if it is reported with PRS-RSRP?
· NO

Issue 3-1-4: PRS-RSRPP reporting without PRS-RSRP report
Open issues:
Should PRS-RSRPP be normalized for reporting if it is reported without PRS-RSRP?
· Option 1
· Yes
· Option 2
· No
Issue 3-1-5: Related to RAN1 on DL PRS path RSRP
Agreements:
· Same Rx branches as applied for PRS-RSRP measurement are used for path PRS-RSRP measurement
· Update the RSRPP definition to reflect that it is the path power on RE level
· PRS-RSRPP measurement requirements in Rel-17 are defined for first path (i=1).
· Note: RAN4 understanding that PRS-RSRPP definition is generic and applicable to all paths (i≥ 1).
· Sent following LS reply to RAN1 containing above agreements:
· R4-2202681, LS reply on definition of DL PRS path RSRP, Nokia
Sub-topic 3-2: SRS-RSRPP

Issue 3-2-1: Related to RAN1 LS UL SRS-RSRPP definition
Agreements:
· The reference point for UL SRS-RSRPP shall be:
· for type 1-C base station TS 38.104 [1]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [1]:  based on the combined signal from antenna elements corresponding to a given receiver branch,
· for type 1-H base station TS 38.104 [1]: the Rx Transceiver Array Boundary connector.
· Sent following LS reply to RAN1 containing the above agreements:
· R4-2202682, LS reply on UL SRS-RSRPP definition, Ericsson
Sub-topic 3-3: RSTD reporting enhancement
Issue 3-3-1: RSTD reporting enhancement
Open issues:
· Proposal 1:
· Ask RAN1/2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL?
· Option 1: 
· Yes
· Option 2: 
· No
· Proposal 2: 
· Partial measurement report can help to reduce the latency. RAN4 further works on how to make partial measurement report and its requirement depending on PFL or MG configuration etc.
· Proposal 3: 
· No RSTD reporting enhancement in Rel-17.
Topic #4: Work Split and Big CR Skeleton
Sub-topic 4-1: Draft CR work split
Issue 4-1-1: Main areas and individual draft CRs with each area
Agreements:
	No.
	Requirements for
	Detail 
	New or impacted section in TS 38.133Note1
	Volunteer Company

	1
	All
	Big DraftCR on Positioning Enhancement
	All relevant sections in TS 38.133
	Ericsson (Rapporteur)

	2
	Latency reduction
	RSTD measurement period with reduced number of samples
	9.9.2.5

	vivo

	
	
	RSTD measurement period related to measurement gaps enhancement 
	
	

	3
	
	PRS-RSRP measurement period with reduced number of samples
	9.9.3.5
	Intel

	
	
	PRS-RSRP measurement period related to measurement gaps enhancement
	
	

	4
	
	UE Rx-Tx time difference measurement period with reduced number of samples
	9.9.4.5
	Huawei


	
	
	UE Rx-Tx time difference measurement period related to measurement gaps enhancement
	
	

	5
	PRS-RSRPP
	PRS-RSRPP measurement requirements including latency reduction
	9.9.6 (new)
	Ericsson

	6
	PRS measurement in RRC_INACTIVE state
	General section
	5.5, 5.5.1 (new)
	Huawei

	7
	
	RSTD measurement requirements
	5.5.2 (new)
	Qualcomm

	8
	
	PRS-RSRP measurement requirements
	5.5.3 (new)
	vivo

	9
	
	UE Rx-Tx time difference measurement requirements
	5.5.4 (new)
	Ericsson

	10
	
	PRS-RSRPP measurement requirements
	5.5.5 (new)
	CATT

	11
	PRS measurement without gaps
	General section
	9.9.1
	Ericsson

	12
	
	RSTD measurement period without gaps
	9.9.2.7 (new)
	Huawei

	13
	
	Scheduling availability of UE during RSTD measurement
	9.9.2.8 (new)
	OPPO

	14
	
	PRS-RSRP measurement period without gaps
	9.9.3.6 (new)
	CATT

	15
	
	Scheduling availability of UE during PRS-RSRP measurement
	9.9.3.7 (new)
	Ericsson

	16
	
	UE Rx-Tx time difference measurement period without gaps
	9.9.4.6 (new)
	OPPO

	17
	
	Scheduling availability of UE during UE Rx-Tx time difference measurement
	9.9.4.7 (new)
	vivo

	18
	
	PRS-RSRPP measurement period without gaps
	9.9.6.x (new)
	CATT

	19
	
	Scheduling availability of UE during PRS-RSRPP measurement
	9.9.6.y (new)
	Huawei

	20
	Timing error group (TEG)
	General
	TBD
	

	21
	
	UE Rx TEG related requirements
	TBD
	

	22
	
	UE Tx TEG related requirements
	TBD
	

	23
	RRM impact on PRS measurements
	Impact of RRM on PRS measurement requirements and UE behavior
	TBD
	

	24
	PRS measurement impact on RRM
	Impact of PRS measurement on RRM measurement requirements and UE behavior
	TBD
	

	25
	A-GNSS positioning
	Enhancement requirements for A-GNSS positioning
	TBDNote 2
	

	Note 1: All items 1-20 are for TS 38.133
Note 2: Impacts only TS 38.171
	



Issue 4-1-2: Time plan for CRs
· RAN4#101bis-e:
· Formal work split of draft CRs among volunteer companies
· Endorse Big CR with skeleton structure
· RAN4#102-e:
· Companies provide draft CRs
· Endorsement of draft CR
· Agreement of Big CR
Sub-topic 4-2: Big CR Template
Issue 4-2-1: Template of Big CR for TS 38.133
Agreements:
Endorsed the following Big Draft CR:
· R4-2202683, Big DraftCR on Positioning Enhancement, Ericsson
Topic #5: Feature lists for Positioning Enhancements
Agreements:
· Feature X-1 is agreeable
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	
	Mandatory/Optional

	X-1
	per-FR MG for PRS measurement
	Capability of supporting per-FR MG for PRS measurement
	Rel-15 per-FR gap (independentGapConfig)
	yes
	no
	
	Per UE
	No
	No
	N/A
	
	
	Optional with capability signalling



Open issues:
· Feature X-2 is FFS
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	
	Mandatory/Optional

	X-2
	FFS: max receive time difference (RTD) threshold for MG-less measurement
	Capability for max RTD threshold for condition of MG-less measuremen
	
	
	
	
	
	
	
	
	
	
	Optional with capability signalling
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