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Introduction
In RAN1#114, a good progress was achieved for the LPHAP objective. The agreements achieved are shown as follows [1]:
	Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)
Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

Agreement
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.

Agreement
Suggest replying the first question that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE state. 

Agreement
Suggest replying the second question as follows: 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler



Rel-18 WI Expanded and Improved NR Positioning was declared as completed from RAN1 perspective in RAN#101 [2]. In this contribution, we further discuss the remaining maintenance issues for LPHAP. 
Larger periodicities for PRS/SRS
During the last several meetings, there has been the discussion to introduce candidate values of periodicities for PRS and SRS larger than 10240ms. In the RAN1#114 [1], the following agreement was made, which proposed candidate values larger than 10240 ms for PRS and/or SRS periodicity:
	Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)



To meet the energy-saving requirements of LPHAP in RRC-INACTIVE state, it was agreed to enlarge the periodicity of PRS and SRS. Large PRS periodicity can align better with eDRX. However, it remained “FFS” on specification impact on PRS/SRS configuration. For the PRS and SRS periodicity larger than 10240ms, during one periodicity, the SFN wraps around. Hence, hyper SFN information is needed for UE to calculate the time to receive PRS or send SRS. The hyper SFN is already supported in the broadcast of SIB1. Considering the legacy configuration of PRS/SRS, the transmission times of SRS and PRS are defined in form of periodicity and offset, in units of slot. This configuration form also applies to the newly introduced SRS/PRS periodicity, with setting the reference positions for offset being {HFN # 0, SFN # 0, slot # 0}, shown as the following figure. The specific signalling design can leave to RAN2.
[image: ]
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 1: PRS or SRS periodicity in 20480 ms

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Observation 1: RAN2 has been working on the specification impact on PRS/SRS configuration for supporting the PRS and/or SRS periodicity larger than 10240 ms.

Since hyper SFN information is used, equations to calculate the time of PRS or SRS transmission, in Clause 6.4.1.4.4 and 7.4.1.7.4 of TS 38.211 [3], should be revised to include hyper SFN number.

Proposal 1: To support PRS/SRS periodicity larger than 10240ms, adopt the following TP in clause 6.2.1.4 and 7.4.1.7.4 of TS 38.211.
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4] Reason for change:
	To ensure candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying when PRS and/or SRS periodicity larger than 10240 ms

	
	

	Summary of change:
	In clause in clause 6.4.1.4.4 and 7.4.1.7.4, update equation to calculate which slots are satisfying 

	
	

	Consequences if not approved:
	PRS/SRS periodicity larger than 10240 ms is incomplete.



----------------------------------------- Start of text proposal to TS 38.211 v18.0.0-------------------------------------------
[bookmark: _Toc146119855]<<< UNCHANGED PARTS OMITTED >>>
[bookmark: _Toc19796475][bookmark: _Toc26459701][bookmark: _Toc29230351][bookmark: _Toc36026610][bookmark: _Toc45107449][bookmark: _Toc51774118]6.4.1.4.4	Sounding reference signal slot configuration


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-Resource IE, or periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-PosResource IE. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying

, if periodicity is no larger than 10240ms;
, if periodicity is larger than 10240ms;
SRS is transmitted as described in clause 6.2.1 of [6, TS 38.214].
<<< UNCHANGED PARTS OMITTED >>>
7.4.1.7.4	Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil
, if periodicity is no larger than 10240ms;
, if periodicity is larger than 10240ms;
and one of the following conditions are fulfilled:
-	the higher-layer parameters dl-PRS-MutingOption1 and dl-PRS-MutingOption2 are not provided;
-	the higher-layer parameter dl-PRS-MutingOption1 is provided with bitmap  but dl-PRS-MutingOption2 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameter dl-PRS-MutingOption2 is provided with bitmap  but dl-PRS-MutingOption1 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameters dl-PRS-MutingOption1 with bitmap  and dl-PRS-MutingOption2 with  are both provided, and both bit  and  are set.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- Start of text proposal to TS 38.211 v18.0.0-------------------------------------------
[bookmark: _Toc29230407][bookmark: _Toc36026666][bookmark: _Toc45107505][bookmark: _Toc51774174]
RRM procedures for SRS validation
Before SRS transmission, UE needs to evaluate SRS validation and to adjust time synchronization. When SRS is transmitted outside of paging time windows or on-duration of DRX, if there is no additional RRM procedure introduced for SRS validation, the effectiveness of SRS validation and the accuracy of time synchronization would be impacted, especially when eDRX cycle or DRX cycle is long (e.g. larger than 10.24s). In the last meeting, there is a corresponding proposal as follows [4]: 
	Proposal 1-2 (I)
Introduce a separate RRM periodicity for PRS measurements or SRS validation, which is different from the eDRX periodicity.



In RAN4#108 meeting, the related issue on PRS and RRM measurement for positioning needs when UE is configured with eDRX cycle > 10.24s has been discussed and the following agreements were made [5]:
	Agreements:
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW.
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW.
· For the case when UE is configured to perform PRS measurements or to perform SRS transmission for positioning
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW.
· Otherwise, RRM measurements for positioning needs are not limited to PTW.
· RRM measurements for positioning needs include at least RRM measurement for cell reselection.



According to the above agreements, it has been agreed to introduce additional RRM measurements outside of PTW for PRS measurements or SRS transmission, on the condition that eDRX cycle is larger than 10.24s. But for the other periodicity values, there is no corresponding agreement or conclusion. In our opinion, this agreement is enough for the aim of SRS validation and time synchronization adjustment. From RAN1’s perspective, for smaller eDRX cycle values, as a compromise of UE power consumption and performance, it is not needed to further introduce additional a separate RRM periodicity for PRS measurements or SRS validation, which is different from the eDRX periodicity. 
Observation 2: Per RAN4’s agreements, when eDRX cycle is larger than 10.24s, additional RRM measurements for positioning has been introduced for PRS measurements and SRS transmission.
Proposal 2: From RAN1’s perspective, when eDRX cycle is not larger than 10.24s, it is not necessary to introduce a separate RRM periodicity for PRS measurements or SRS validation, which is different from the eDRX periodicity. 
Conclusions
In this contribution, we discuss the remaining issues on enhancements for LPHAP, and have the following observations and proposals: 
Observation 1: RAN2 has been working on the specification impact on PRS/SRS configuration for supporting the PRS and/or SRS periodicity larger than 10240 ms.
Observation 2: Per RAN4’s agreements, when eDRX cycle is larger than 10.24s, additional RRM measurements for positioning has been introduced for PRS measurements and SRS transmission.
Proposal 1: To support PRS/SRS periodicity larger than 10240ms, adopt the following TP in clause 6.2.1.4 and 7.4.1.7.4 of TS 38.211.
----------------------------------------- Start of text proposal to TS 38.211 v18.0.0-------------------------------------------
<<< UNCHANGED PARTS OMITTED >>>
6.4.1.4.4	Sounding reference signal slot configuration


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-Resource IE, or periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-PosResource IE. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying

, if periodicity is no larger than 10240ms;
, if periodicity is larger than 10240ms;
SRS is transmitted as described in clause 6.2.1 of [6, TS 38.214].
<<< UNCHANGED PARTS OMITTED >>>
7.4.1.7.4	Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil
, if periodicity is no larger than 10240ms;
, if periodicity is larger than 10240ms;
and one of the following conditions are fulfilled:
-	the higher-layer parameters dl-PRS-MutingOption1 and dl-PRS-MutingOption2 are not provided;
-	the higher-layer parameter dl-PRS-MutingOption1 is provided with bitmap  but dl-PRS-MutingOption2 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameter dl-PRS-MutingOption2 is provided with bitmap  but dl-PRS-MutingOption1 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameters dl-PRS-MutingOption1 with bitmap  and dl-PRS-MutingOption2 with  are both provided, and both bit  and  are set.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------- Start of text proposal to TS 38.211 v18.0.0-------------------------------------------
[bookmark: _GoBack]Proposal 2: From RAN1’s perspective, when eDRX cycle is not larger than 10.24s, it is not necessary to introduce a separate RRM periodicity for PRS measurements or SRS validation, which is different from the eDRX periodicity. 
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