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The WF is related to RRM requirements for positioning enhancement discussed under the following email thread [1]: 
· [104-e][225] NR_pos_enh_1
The following sections contain agreements at RAN4#104-e. The topic, sub-topic and issue numbers used in this document are based on the summary in [1]. The previous WF in RAN4#103-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: Number of samples (Ns) if the condition on the power difference is not satisfied
No agreement: candidate options:
· Option 1: CATT, CMCC, E///, HW, OPPO, vivo, Nokia
· Ns = 2
· Option 2: Qualcomm, MTK
· If the UE that supports M-sample positioning measurements (FG 27-3-1) receives a location request with requestedDL-PRS-ProcessingSamples = 1, the UE assumes that it does not need an extra sample for Rx AGC.
· In that case, if the neighbor cell PRS RSRP is more than [6] dB higher than the serving cell SSB RSRP, the UE is allowed two extra samples (Nsample = 3) to complete the measurement.
Issue 1-1-2: Signaling to resolve power condition in issue 1-1-1
Agreements:
· Send LS to RAN1/RAN2 on alignment of supportedDL-PRS-ProcessingSamples in RRC_CONNECTED and RRC_INACTIVE.
Issue 1-1-3: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
Agreements:
· LMF configures the UE to measure PRS using lower Rx beam sweeping factor than 8.
· Update the definition of NRXBeam,i in TS 38.133 as follows:
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.
NOTE: updated IE (supportedLowerRxBeamSweepingThan8-FR2-r17) on UE capability report for lower Rx beam sweeping factor is to be used. 
Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1: Measurement period based on PRS processing capability
Agreements:
· For the case where UE reports {N2, T2} for a PFL (denoted as Case 2), introduce the following updates to the existing requirements:
· Clarify that {N, T} refers to the value of {N2, (N2+T2)}
· Clarify that Lavailable_PRS is the PRS duration in the first (PPWL-T2) ms of PPW
· Clarify that Tlast is PPWL when all of the PRS resources to be measured are available in the same PPW occasion during Tavailable
· Clarify that the requirements apply provided that PPWL is larger than T2 by X ms.
Issue 1-2-2: Applicable number of PFLs
Agreements:
· Single PFL is measured by the UE within PPW
Issue 1-2-3: Measurement period for multiple PFLs
No agreement: candidate options:
· Proposal 1: QC
· When the UE is configured to measure multiple PFLs without measurement gaps,
· If the UE supports DL-PRS processing component 2b (N2, T2) on all the activated PPWs. the measurement period is the maximum measurement period across layers
· The starting point of the measurement period for each PFL would be different depending on the corresponding PPW slot offset (activated PPWs cannot overlap in time)
· The overall measurement period ends when the measurement periods for all the PFLs have ended.
· Otherwise, the measurement period requirement is based on the sum-approach as for measurements within gap.
· Proposal 2: HW
· If there are more than one PFLs within an active BWP, it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply.
· Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if multiple PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.

Issue 1-2-4: PRS collision with other signals within PPW
Agreements:
· Clarify the prioritization of SSB vs. PRS within PPW as follows
· For PPW type 1A/1B, SSB is prioritized over PRS in case of collisions between SMTC and PPW or between SSB for L1 measurement and PPW.
· For PPW type 2, SSB is prioritized over PRS only in the symbols where SSB and PRS collide within the PPW.
Issue 1-2-5: Scheduling restriction 
Agreement:

When PRS is lower priority than the DL signals/channels the following applies for cap1A and 1B UEs:
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW, UE expects to receive the DL signals/channels and drop all DL PRS in the PPW.
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the DL PRS in the PPW.

When PRS is lower priority than the DL signals/channels the following applies for cap 2 UEs:
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol, UE expects to receive the DL signals/channels and drop the PRS symbol.
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the PRS symbol.

For inter-band case for FR2 for the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS, if the same Rx beam is used for both FR2 bands and the DL PRS is determined to be higher priority, capability 1B and 2 UEs are not expected to receive the DL signals/channels.
Issue 1-2-6: Applicability of PRS measurements without gaps under gap configuration/activation
Agreements:
· For PRS measurement outside MG, the measurement requirements apply provided that no MG is activated during the measurement period. 
· Where MG includes pre-configured gap for positioning and any other measurement gaps used for positioning.
FFS PRS measurement within gap
No agreement: candidate options on measurement within gap:
· Proposal 1: QC
· If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously
· Positioning measurements within measurement gaps are prioritized over measurements within PPW.
· Measurement period requirement for measurements with gaps apply.
· Measurement period for gapless measurements is extended by an unspecified amount of time.
· Proposal 2: HW
· RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group
Issue 1-2-7: Collision between PPW and gap
Agreements:
· PRS measurement requirements apply provided that the PPW occasions do not overlap with measurement gaps.
Issue 1-2-8: UE capability on M-sample for measurement with MG and outside MG
No agreement: candidate option:
· Proposal 1: HW
· RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.
Topic #2: Core: Impact on existing UE positioning and RRM requirements
Sub-topic 2-1: PRS measurement period starting point
Issue 2-1-1: Starting point of PRS measurement period
Agreements:
· Upload previous agreement on this issue in RAN4#103-e: WF in R4-2210600:
· Conclusion in Rel-16 (issue 2-2-1 under [104-e][201] Maintenance_R15_R16_RRM) will apply to Rel-17 as well.
Topic #3: Performance part: General aspects
Sub-topic 3-1: Test configuration
Issue 3-1-1: PRS RMC
Agreements:
· New PRS RMC based on the serving cell RF BW.

Issue 3-1-2: PRS BW in accuracy tests
Agreements:
· For accuracy test case with reduced sample number, define only the Sub-test 1 
· Sub-test 1: serving cell RF BWs and with Nsample=1 which applies to all the test cases with reduced number of samples
· Range of serving cell RF BWs:
· 10MHz for 15kHz SCS (52 RB)
· 40MHz for 30kHz SCS (106 RB)
· 100MHz for 120kHz SCS (66 RB)
· Apply Note 1 to PRS BW so that it can be further defined in each test case.

Issue 3-1-3: RMC for PPW
Agreements:
· Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1
Issue 3-1-4: Time offset in tests outside gaps
Agreements:
· For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset
Issue 3-1-5: DRX setting in tests in RRC inactive state
Agreements:
· Use following DRX cycle periodicities in tests in RRC inactive state:
· 1.28 s for FR1 and 0.64s for FR2
Issue 3-1-6: Active BWP in tests in RRC inactive state
Agreements:
· For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed.
Issue 3-1-7: Timing aspects in tests in RRC inactive state
Agreements:
· Timelines in tests in RRC inactive state:
· UE receives assistance data and location information request in slot ‘n’ during T1.
· Starting point of T2 is the first PRS resource occasion occurring T after the slot ‘n’.
Issue 3-1-8: Number of PFL in tests
Agreements:
· Do not define any test case for dual positioning frequency layers.
Sub-topic 3-2: Applicability rules
Issue 3-2-1: Tests with reduced number of samples
Agreements:
· In order to reduce number of test cases that UE need to pass in RRC_CONNECTED state when configured with MG, the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· Define sub-tests for 4-sample and M-sample measurement in each TC. 

Issue 3-2-2:  PRS measurement tests in RRC inactive
Agreements:
· In order to reduce number of test cases that UE need to pass in RRC_INACTIVE state the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· If UE is capable of PRS-RSRP and PRS-RSRPP measurements, UE may only pass one of the measurement delay defined for PRS-RSRPP and PRS-RSRP measurements.
· For the measurement delay test in RRC_INACTIVE, UE can pass one of the RSTD and UE Rx-Tx time difference measurement delay tests.

Issue 3-2-3:  PRS measurement tests without gaps
Agreements:
· For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests.
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.

Issue 3-2-4: Applicability for the test cases related to TEG
Agreements:
· Follow the outcome on this issue in thread [104-e][225] NR_pos_enh_1

Issue 3-2-5:  PRS-RSRPP and PRS-RSRP tests within gaps
Agreements:
· In RRC_CONNECTED state UE may only pass one of the measurement delay cases defined for PRS-RSRPP and PRS-RSRP measurements within MG.

Issue 3-2-6:  PRS-RSRPP and PRS-RSRP tests in RRC connected
Agreements:
· It is covered by issue 3-2-3. 
Sub-topic 3-3: Side conditions for PRS measurements
Issue 3-3-1: PRS-RSRP higher side condition
Agreements:
· Define PRS-RSRP accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 PRS-RSRP accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
· For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.
Issue 3-3-2: UE Rx-Tx time difference higher side condition (with reduced number of samples)
Agreements:
· Define UE Rx-Tx time difference accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 UE Rx-Tx time difference accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
· For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.

Issue 3-3-3: Conditions for PRS-RSRPP (without reduced number of samples)
Agreements:
· The existing conditions defined for PRS-RSRP in annex B.2.14 are made applicable for PRS-RSRPP measurement (without latency reduction).
Issue 3-3-4: Conditions for PRS measurements with reduced number of samples)
Agreements:
· The applicable PRS Es/Iot values for PRS measurements performed with reduced number of samples are introduced in the existing tables of Annex B.2.14.
· List the side-conditions that apply to Nsample = 4 and Nsample < 4 in separate columns.
Topic #4: Performance: PRS measurement accuracy and report mapping
Sub-topic 4-1: PRS-RSRPP accuracy 
Issue 4-1-1: Ideal PRS-RSRPP definition
Agreements:
· Following formula is used to define ideal PRS-RSRPP. 

Where:
 is the effective channel frequency response (over REs occupied by PRS) measured without receiver noise.
 is the exact delay of the p-th path in the channel model.
Issue 4-1-2: Ideal PRS-RSRPP value
Agreements:
· No need to list ideal PRS-RSRPP value. Formula in issue 4-1-1 is sufficient for Ideal PRS-RSRPP.
Issue 4-1-3: PRS accuracy with 4 samples
Agreements:
· Define PRS-RSRPP absolute accuracy requirements with 4 samples and number of repetitions ≥ 1 for PRS Es/Iot ≥ -3 dB and -13 dB.
Issue 4-1-4: PRS-RSRPP accuracy with 1 sample
Agreements:
· Define PRS-RSRPP absolute accuracy requirements with 1 sample for same number of repetitions and side conditions (PRS Es/Iot) as used for PRS-RSRP absolute accuracy requirements with 1 sample.
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