3GPP TSG-RAN WG4 Meeting #100-e	R4-2115301
Electronic Meeting, 16 – 27 August, 2021

Agenda item:			6.1.6.1
Source:	Huawei, HiSilicon
Title:	WF on UE PRS measurement requirements
Document for:	Approval
Introduction
This document captures the agreements as well as open issues and corresponding options for UE PRS measurement requirements, based on email discussion summary R4-2115383.
[bookmark: _GoBack]Topic #1: RSTD measurement period
Sub-topic 1-1: Remaining issues with PRS muting
Issue 1-1-1: Applicability condition for option-1 muting
Close the issue and discuss the necessary applicability condition of the muting requirements in Issue 1-1-4.
Issue 1-1-2: Enhancement for the case 
No further enhancement on the requirements for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240 would be introduced in Rel-16.
Issue 1-1-3: Consideration of muting option-2 
Do not introduce additional clarification for muting option 2 in the measurement period requirements.
Definition of PRS resource being overlapped with MG should be based on “minimum number of unmuted repetitions is covered by MGL”.
Companies can bring CRs next meeting for clarifying the number of repetitions in accuracy requirements considering muting option 2.
Issue 1-1-4: General applicability with PRS muting 
Candidate options:
· Option 1 (vivo)
· Define Applicability condition for option-1 muting:
· The measurement period requirements when muting option 1 is configured are applicable when there are PRS resources available during min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16).
· Option 2 (HW, Nokia)
· Define Applicability condition for option-1 muting:
· The requirements apply provided that
· none of the PRS resource instances is muted in case ; or 
· the first  bits of  is not all-zero in case 
· Option 3 (QC)
· When all the resources from a PRS resource set or PFL are muted, then that PRS resource set or PFL can be ignored for the purpose of the measurement requirements.
· Measurement requirements do not apply to any PRS resources that are muted, they are not transmitted by the TRP and cannot be measured by the UE.
Action for next meeting:
Further discuss the options.
Sub-topic 1-2: Parameter 
Issue 1-2-1: Observation window
No update to requirements for the relation between observation window of  and observation window of capability N would be introduced in Rel-16, unless further enhancement is identified.
Issue 1-2-2: Update to the definition of 
·  is the time duration of available PRS in the positioning frequency layer i to be measured in , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26]. 
· For calculating, only the resources unmuted and fully or partially overlapped with MG are considered.
Sub-topic 1-3: Others 
Issue 1-3-1: Impact of MG reconfiguration
Keep the existing agreement from RAN4#99-e, and no further agreement is needed
Issue 1-3-2: Applicability condition on measurement capability
Clarify that the requirements do not apply if PRS configuration exceeds any of the UE capabilities in NR-DL-PRS-ResourcesCapability. It would be up to UE implementation which PRS resources are measured, subject to UE capabilities.


Topic #2: Other issues
Sub-topic 2-1 CSSF
[bookmark: _Hlk80267662]Issue 2-1-1: Selection of one PFL in CSSF calculation 
GTW agreement:
· For defining CSSF for an RRM frequency layer,
· N intermediate CSSF values would be calculated, where N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs.
· The CSSF value for the RRM frequency layer is the highest one among the N intermediate CSSF values.
Issue 2-1-2: Requirement applicability for long periodicity measurement 
GTW agreement:
· NR Positioning measurement requirements for long periodicity measurements apply in case all PRS resources in the PFL are configured with periodicity > 160 ms
Sub-topic 2-2 PRS resource being overlapped with MG
Issue 2-2-1: Definition
Close the issue and discuss the exact wording for the definition for PRS resource being overlapped with MG based on revision of CR R4-2114279.
Issue 2-2-2: Consideration of RSTD search window
Candidate options:
· Option 1 (vivo, CATT)
· If the search window defined by nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together is not covered by MGL, the UE is supposed to do PRS measurement within the entire MGL.
· Option 2 (HW, QC, Nokia)
· Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
Action for next meeting:
Further discuss the options.
Issue 2-2-3: Requirements applicability for PRS resource not overlapping with MG
Related to requirements applicability for PRS resource not overlapping with MG, current wording in section 9.9.1 of 38.133 is fine, no further clarification is needed.
Sub-topic 2-3 Other
Issue 2-3-1: Whether to support of per-FR gap for PRS measurement in Rel-16 
GTW agreement:
· Clarify in TS 38.133 that Rel-16 PRS-based measurements are supported with per-UE measurement gaps only. 
· Tables 9.1.2-2 and 9.1.2-3 would be modified to exclude the applicability of per-FR measurement gaps for positioning measurements. 
· Applicability conditions for positioning measurements in sec 9.9.1 would explicitly mention per-UE measurement gaps.
Issue 2-3-2: Clarification on the start of measurement period
· The starting point for the PRS-RSTD measurement period should be as follows: 
· The time  starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after both the NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message are delivered from LMF to the physical layer of UE via LPP [34].”
· The starting point for the PRS-RSRP measurement period should be as follows
· When PRS-RSRP measurements are configured for DL-AoD, the time starts from the first MG instance aligned with DL PRS resources in the assistance data after both the NR-DL-AoD-RequestLocationInformation message and NR-DL-AoD-ProvideAssistanceData message from LMF via LPP [34] are delivered to the physical layer of UE.”
· The starting point for the UE Rx-Tx measurement period should be as follows: 
· The time starts from the first MG instance aligned with DL PRS resources in the assistance data after both the NR-Multi-RTT-RequestLocationInformation message and NR-Multi-RTT-ProvideAssistanceData message from LMF via LPP [34] are delivered to the physical layer of UE.”
Topic #3: PRS-RSRP measurement period
Sub-topic 3-1 Applicable rrequirements for PRS-RSRP configured for DL-TDOA (multi-RTT)
Issue 3-1-1: Applicable requirements for PRS-RSRP configured for DL-TDOA (multi-RTT)
Requirements specified for RSTD (UE Rx-Tx) in clause 9.9.2 (9.9.4) apply for PRS-RSRP configured for DL-TDOA (multi-RTT)


Topic #4: UE Rx-Tx time difference measurement period
Sub-topic 4-1 SRS/PRS proximity
Issue 4-1-1: Value for X
In the SRS/PRS proximity condition, X=160ms.
Issue 4-1-2: UE behaviour and requirements when proximity condition is not met
Candidate options:
· Proposals for UE behaviour
· Option 1 (CATT, OPPO, vivo, Nokia, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson, Intel)
· Up to UE implementation 
· Proposals for requirements
· Option 1 (CATT, OPPO, Nokia, HW)
· UE Rx-Tx measurement period requirements apply, but the UE Rx-Tx accuracy requirements may not apply
· Option 2 (vivo, HW)
· Both UE Rx-Tx measurement period and measurement accuracy requirements apply
· A note may be needed that positioning accuracy may be degraded when PRS/SRS proximity condition is not met.
· Option 3 (QC, Ericsson, Intel)
· UE Rx-Tx time difference measurement requirements do not apply. 
Action for next meeting:
Further discuss the options.
Sub-topic 4-2 Measurement period requirements with UL timing change 
Issue 4-2-1: TA change due to TA command
GTW Agreements:
· UE shall restart UE Rx-Tx time difference measurement after UE TX timing change due to TA command during the measurement period
· UE Rx-Tx measurement period requirements are not applicable 
Issue 4-2-2: TA change due to NTA_offset change
· UE shall restart UE Rx-Tx time difference measurement after UE TX timing change due to change in the NTA_offset defined in Table 7.1.2-2 during the measurement period
· UE Rx-Tx measurement period requirements are not applicable 
Sub-topic 4-3 Measurement period requirements with cell change
Issue 4-3-1: Measurement period requirements with cell change impacting SRS
Candidate options:
· Option 1 (CATT, OPPO, QC, HW, Ericsson, Nokia) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (vivo)
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
Action for next meeting:
Further discuss the options.
Issue 4-3-2: Measurement period requirements with cell change not impacting SRS 
Candidate options:
· Option 1a (CATT, HW) 
· No clarification is needed in core requirements in the specification
· Option 1b (vivo, HW, CATT, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.
· Option 2a (OPPO, QC, Intel, Ericsson, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2b (Ericsson) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· In this case UE Rx-Tx time difference measurement period (TUERxTx,total,HO) shall be as follows:
TUERxTx,total,HO = TUERxTx,Total + K*Teffect + THO

TUERxTx,Total is the UE Rx-Tx time difference measurement period defined in section 9.9.4.5, TS 38.133.
K is the number of times the handover occurs during TUERxTx,total,HO;
Teffect is the largest Teffect,i among all the positioning frequency layers;
THO is the time during which the UE Rx-Tx time difference measurement may not be possible due to handover; it can be up to Tinterrupt as defined in clause 6.1 of TS 38.133.
Action for next meeting:
Further discuss the options.

