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The WF is related to RRM requirements for positioning enhancement discussed under the following email thread [1]: 
· [103-e][216] NR_pos_enh_1
The following sections contain agreements at RAN4#103-e. The topic, sub-topic and issue numbers used in this document are based on the summary in [1]. The previous WF in RAN4#102-e is in [2].
Topic #1: Core: Latency reduction of positioning measurement
Sub-topic 1-1: Reduced number of samples for latency reduction
Issue 1-1-1: 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 the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
· FFS: Number of samples if the condition on the power difference is not satisfied:
· Option 1 (QC):
· Nsample = 4
· Option 2 (Intel, HW, CATT, OPPO, vivo, E///):
· Nsample = 2
Issue 1-1-2: Issue 1-1-2: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
Agreements:
· Discussion on hold until RAN4 receives response from RAN1 on the RAN4 sent LS to RAN1 in R4-2206980.
Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1A: Rx beam sweeping for gapless PRS measurement in FR2
Agreements:
· Support reduced Rx beam sweeping factor for gapless PRS measurement:
· Measurement period requirement for reduced Rx beam sweeping factor is applied to RSTD, PRS-RSRP, UE Rx-Tx time difference, and DL PRS-RSRPP measurements based on UE capability.
Issue 1-2-1B: Impact of TEGs
Agreements:
· Impact of TEGs on PRS measurement period for PRS measurement without gap follows the conclusion on impact of TEGs on PRS measurement period for PRS measurement with gap discussed under [103-e][217] NR_pos_enh_2 (issue 1-1-3).
Issue 1-2-1C: Applicable number of PFLs
· Discussion on hold until RAN4 receives response from RAN1 on the RAN4 sent LS to RAN1 in R4-2207098.
Issue 1-2-1D: PRS measurements within PPW with capability 1A and/or 1B
Agreements:
· Discussion on hold until RAN1 discussion is concluded. 
Issue 1-2-1E: CSSF outside MG 
Agreements:
· Related to issue 1-2-1G:
· Do not introduce a UE capability of parallel performing PRS measurement and RRM measurement in RRC_CONNECTED state
Issue 1-2-1F: Scheduling restriction
Agreements:
· Discussion on hold until RAN1 discussion is concluded. 
Issue 1-2-1G: PRS/SSB collision within PPW
Agreements:
· SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
· If a PRS resource is overlapped any symbol for SSB measurement, no measurement period requirement would apply for the PRS resource.
· Otherwise, the measurement period requirements apply for this PRS resource without CSSF.
· For defining collision between PRS and SSB, all symbols used for SSB based BM or RRM measurement on all the CCs and all the MOs should be considered.
Issue 1-2-1H: PPW activation impact
Agreements:
· If PPW activation occurs during the measurement, the measurement period can be longer.
· In 38.133, sections on PRS measurement without gaps following is added/updated:
· If during the measurement period of one or more positioning frequency layers, the PPW is reactivated, the measurement period can be longer
Issue 1-2-2: Conditions of PRS measurement outside the MG
Agreements:
· The applicability condition on Rx timing difference between the serving cell and a neighbor cell/TRP for PRS measurements within a PPW is , where
·  is the time difference between the start of a slot containing PRS from the neighbor cell/TRP and the start of the closest slot from the serving cell, and
· the range of ∆T is determined by the expected RSTD and expected RSTD uncertainty in the assistance data.
·  is the selected threshold, which is up to UE capability (as already informed in LS in R4-2206981).
· The UE capability to signal the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW includes the values: CP length, ¼ symbol length, ½ symbol length and ½ slot length.
Issue 1-2-3: Measurement requirements when PRS collides with other DL signals/channels
Agreements:
· The requirements in this section apply provided UE indicate that PRS is higher priority than other signals within PRS processing window
· For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other DL signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 2, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same CC) that overlap in time with PRS symbols inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same CC) overlap in time with PRS symbols inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Sub-topic 1-3: Measurement gaps enhancement for PRS measurements
Issue 1-3-1: Optimization of PRS measurements with gaps
Agreements:
· No further optimization for PRS measurements with gaps for multiple PFLs scenarios is done in R17.
Topic #2: Core: Impact on existing UE positioning and RRM requirements
Sub-topic 2-1: Requirements for pre-configured MG for positioning
Agreements:
· For PRS measurement with POS MG:
· the PRS requirements apply provided that only one POS MG is activated, and the RRM requirements do not apply for RRM measurement that requires MG.
· FFS: For PRS measurement outside MG, the PRS requirements apply provided that no POS MG is activated during the measurement period.
Topic #3: Others
Sub-topic 3-1: Dropping rule of DL signals/channels
Issue 3-1-1: LS Reply on dropping rule of DL signals/channels for capability 1B and 2
Agreements:
· For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, if the same Rx beam is used for both FR2 bands and the DL PRS is determined to be higher priority, the DL signals/channels will be affected. RAN4 does not define UE requirements for this case. For inter-band case for FR2 in Release 17, only independent beam management is supported.
Sub-topic 3-2: Additional path measurement and reporting
Issue 3-2-1: Applicability of additional path measurement and reporting
Agreements:
· Additional path measurement and reporting applies to PRS measurement in RRC_CONNECTED and RRC_INACTIVE states.
· There is no impact on RRM core requirement due to additional path measurement.
· Additional path measurement and reporting applies to latency reduced PRS measurement.
Sub-topic 3-3: Starting point of PRS measurement period in MG
Issue 3-3-1: PRS measurement period starting point
Agreements:
· Conclusion of the same issue under discussion in 103-e][201] Maintenance_R15_R16_RRM (issue 2-2-1 for Rel-16 positioning) is applied also to this (issue 3-3-1). 
Topic #4: Performance: PRS measurement accuracy
Sub-topic 4-1: PRS accuracy for reduced number of samples 
Issue 4-1-1: Need for PRS measurement accuracy for reduced number of samples
Agreements:
· The accuracy requirements for UE supporting reduced number of samples need to be defined.
Issue 4-1-2: Side conditions for PRS measurement accuracy for reduced number of samples
Agreements:
· RSTD measurement accuracy requirement for UE capable of reduced number of samples:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -3 dB for reference cell and PRS Es/Iot is ≥ -6 dB for neighbor cell. 
· RSTD accuracy values are based on Rel-16 RSTD accuracy for PRS Es/Iot is ≥ -6 dB for reference cell and PRS Es/Iot is ≥ -13 dB for neighbor cell in AWGN.
· PRS-RSRP measurement accuracy requirement for UE capable of reduced number of samples applies under:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -6 dB. 
· PRS-RSRP accuracy values are based on Rel-16 PRS-RSRP accuracy for PRS Es/Iot is ≥ -13 dB in AWGN.
· UE Rx-Tx measurement accuracy requirement for UE capable of reduced number of samples applies under:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -6 dB. 
· UE Rx-Tx accuracy values are based on Rel-16 UE Rx-Tx accuracy for PRS Es/Iot is ≥ -13 dB in AWGN.
Issue 4-1-3: PRS BWs for PRS measurement accuracy for reduced number of samples
Agreements:
· PRS BWs for PRS measurement accuracy for reduced number of samples ≥ 48 PRBs
Sub-topic 4-2: PRS accuracy for reduced Rx beam sweeping factor
Issue 4-2-1: PRS measurement accuracy for reduced Rx beam sweeping factor
Agreements:
· No new/separate accuracy requirements are needed for reduced Rx beam sweeping factor:
· Rel. 16 measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced Rx beam sweeping factor.
· Reduced sample measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced sample and reduced beam sweeping factor.
Sub-topic 4-3: PRS accuracy for measurement without gaps
Issue 4-3-1: PRS measurement accuracy for measurement without gaps
Agreements:
· No new/separate accuracy requirements are needed for PRS measurement without gap:
· The Rel-16 accuracy requirements and side conditions also apply for 4-sample PRS measurement outside MG
· The Rel-17 accuracy requirements and side conditions based on M-sample also apply for M-sample PRS measurement outside MG
Sub-topic 4-4: PRS-RSRPP measurement accuracy 
Issue 4-4-1: Need for PRS-RSRPP measurement accuracy 
Agreements:
· PRS-RSRPP measurement accuracy requirements need to be defined.
Issue 4-4-2: Conditions/scenarios for PRS-RSRPP measurement accuracy 
Agreements:
· RAN4 to conduct link level simulations to evaluate the baseband performance of PRS-RSRPP measurement.
· The parameters for evaluation
· Channel model: further down-select the following two options in this meeting
· Option 1: Modified TDL-D
· Option 2: Two-tap channel
· Use realistic TOA estimation in the simulation for PRS-RSRPP. 
· Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample
· FFS: ideal PRS-RSRPP definition.
Issue 4-4-3: Link simulation assumptions for PRS-RSRPP measurement accuracy 
Agreements:
· Revise the simulation assumption in R4-2209234 based on the agreements in issue 4-4-3.
Sub-topic 4-5: SRS-RSRPP measurement accuracy 
Issue 4-5-1: SRS-RSRPP measurement accuracy 
Agreements:
· SRS-RSRPP measurement accuracy requirements are down prioritized.
Issue 4-6-1: List of performance requirements
Agreements:
· Items 2 (SRS-RSRPP accuracy) , 8 (gNB Rx-Tx measurement accuracy requirements related to TEG) and 11 (A-GNSS positioning) are down prioritized. 
Topic #5: Performance: PRS measurement report mapping
Sub-topic 5-1: Reporting mapping for reduced Rx beam sweeping factor
Issue 5-1-1: PRS measurement report mapping for reduced Rx beam sweeping factor
· Agreements:
· Reuse Rel-16 measurement report mapping for RSTD, PRS-RSRP, and UE Rx-Tx measurements for latency reduced positioning measurement report.
Sub-topic 5-2: Additional path report mapping 
Issue 5-2-1: Additional path report mapping for RSTD
Agreements:
· The UE capable of additionalPathsExtSupport-r17 can report the timing of up to its supported number of additional paths with respect to the path timing determining the RSTD measurement.
Issue 5-2-2: Additional path report mapping for UE Rx-Tx
Agreements:
· The UE capable of additionalPathsExtSupport-r17 can report the timing of up to its supported number of additional paths with respect to the path timing determining the UE Rx-Tx measurement.
Issue 5-2-3: Additional path report mapping for PRS-RSRPP
Agreements:
· Support report mapping for up to 8 additional paths for DL PRS-RSRPP measurement.
Topic #6: Performance: PRS measurement testing 
Sub-topic 6-1: General aspects of PRS measurement testing
Issue 6-1-1: Dual PFL tests for PRS measurement outside MG
Agreements:
· Discuss whether to define tests for dual-PFL after conclusion for core requirements is reached i.e. after RAN1 response on number of PFLs.
Issue 6-1-2: Expected RSTD in tests for PRS measurement outside MG
Agreements:
· Following parameters are needed in the test cases on PRS measurement outside MG
· PRS time offset
· expectedRSTD 
· expectedRSTD-uncertainty
Issue 6-1-3: PRS priority is tests for PRS measurement outside MG
Agreements:
· Set PRS as highest priority in the TCs, i.e. state 1 in all priority options. 
Issue 6-1-4: Combine delay and scheduling restriction testing for PRS measurement outside MG
Agreements:
· Verify only PRS measurement delay in a test.
· Do not verify scheduling restriction in the same test or separate test.
Issue 6-1-5: Applicability of testing for PRS measurement outside MG
Agreements:
· For positioning measurement without measurement gap, in order to reduce the number of test cases that UE need to pass, it is proposed to introduce following applicability rule:
· if UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, only need to pass the test case with reduced number of samples. 
· if UE does not support PRS measurements with reduced number of samples or UE is not requested by LMF to perform measurement with reduced sample number, only need to pass the test case with 4 samples. 
· FFS: Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
Issue 6-1-6: AGC in tests with reduced number of samples
Agreements:
· AGC conditions are met in the tests with reduced number of samples:
· Define all PRS measurement delay and accuracy test cases with same value of Nsample=1.
Sub-topic 6-2: PRS measurement delay test cases
Issue 6-2-1: PRS-RSRPP measurement delay tests
Agreements:
· Test cases for PRS-RSRPP measurement period requirements with gaps are further discussed under test case list in Topic #7.
Issue 6-2-1A: Tests for PRS measurement period with reduced number of samples
Agreements:
· Test cases for PRS measurement accuracy for reduced number of samples are further discussed under test case list in Topic #7.
Issue 6-2-2: Test cases on PRS measurement without gaps
Agreements:
· Test cases for PRS measurement without gaps are further discussed under test case list in Topic #7.
Issue 6-2-3: Test cases on PRS measurement for reduced Rx beam sweeping factor
Agreements:
· Test cases for PRS measurement for reduced Rx beam sweeping factor are further discussed under test case list in Topic #7.
Sub-topic 6-3: PRS measurement accuracy test cases
Issue 6-3-1: Need for testing PRS-RSRPP measurement accuracy
Agreements:
· The test case for PRS-RSRPP measurement accuracy requirements with gaps including that for reduced number of samples need to be defined. 
· Number of tests and details are discussed under test case list in Topic #7.
Issue 6-3-2: Need for testing PRS measurement accuracy with reduced number of samples
Agreements:
· The test case for RSTD/PRS-RSRP/UE Rx-Tx measurement accuracy requirements with gaps for reduced number of samples need to be defined.
· Number of tests and details are discussed under test case list in Topic #7.
Issue 6-3-3: Need for testing PRS measurement accuracy without gaps
Agreements:
· The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement accuracy without gaps including that for reduced number of samples need to be defined.
· Number of tests and details are discussed under test case list in Topic #7.
Issue 6-3-4: Test cases on PRS measurement accuracy with reduced number of samples
Agreements:
· Test cases for PRS measurement for reduced number of samples are further discussed under test case list in Topic #7.
Topic #7: Performance: Work split and timeline
Sub-topic 7-1: Performance: Draft CR work split 
Issue 7-1-1: Work split/CR allocation: General aspects (Table 1):
· Table 1 including work split is provided in [3].
Issue 7-1-2: Work split/CR allocation: Accuracy and report mapping (Table 2):
· Table 2 including work split is provided in [3].
Agreements:
· Separate accuracy requirements for TEG shall be defined.
Issue 7-1-3: Work split/CR allocation: PRS measurement delay tests (Table 3):
· Table 3 including work split is provided in [3].
Agreements:
· Defined all test cases in Table 3.
· Define applicability rules to reduce the number of tests which the UE is required to pass:
· FFS: details of the rules. 
· FFS: examples of rules:
· In RRC inactive state the UE can pass one of the RSTD and UE Rx-Tx time difference measurement tests
· In RRC inactive state UE can pass one of the PRS-RSRP and PRS-RSRPP tests
· In RRC inactive state UE capable of reduced number of samples can pass tests only with reduced number of samples. 
Issue 7-1-4: Work split/CR allocation: PRS measurement accuracy tests (Table 4):
· Table 4 including work split is provided in [3].
Agreements:
· Define all RRC_INACTIVE state test cases in Table 4:
· Consider applicability rules to reduce the number of tests which the UE is required to pass.
· FFS: details of the rules. Rules can be same or similar as used for the PRS measurement delay tests.
· PRS measurement accuracy tests for TEG shall be defined.
Sub-topic 7-2: Performance: Time plan
Issue 7-2-1: Time plan 
Agreements:
· RAN4#103-e:
· Agreement on work scope of performance requirements
· Agreement on work split
· Endorsement of specification structure/template performance requirements
· RAN4#104:
· Companies provide draft CRs
· Endorsement of draft CR
· Agreement of Big CR
Topic #8: Feature lists for Positioning Enhancements
Sub-topic 8-1: Features for positioning enhancements
Issue 8-1-1: Removal of brackets in feature 14.2 and 14.3:
Agreements:
	Features
	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
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14
NR_pos_enh
	14-2
	PRS measurement for reduced sample in RRC_inactive state
	Capability of supporting reduced number of samples (M=1, 2) for PRS measurement in RRC_inactive state
	27-17
	no
	
	The reduced number of  samples (M=1,2) for PRS measurement in RRC_inactive state cannot be supported. The UE is assumed to support M=4 only.
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	14. NR_pos_enh
	14-3
	PRS measurement without MG
	Capability for the threshold 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.
	27-3-2
	yes
	
	
	Per band
	No
	No
	N/A
	The candidate threshold values: (1/4 symbol, 1/2 symbol,CP length, half of slot)
	Optional with capability signaling




Issue 8-1-2: Adding new feature 14.5
Agreements:
o	The proposed feature 14.5 is not pursued based on conclusion of issue 1-2-1E.
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