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Introduction
RAN4#107 discussed requirements for LPHAP. The outcome of the discussion in terms of agreements and identified open issues for further discussion is captured in WF document [1]. In this contribution, we present our view on the open issues and initiate preliminary discussion on performance requirements for LPHAP use case.

Core requirement
Requirement for eDRX <= 10.24s
In the previous meetings RAN4 discussed and agreed to define PRS measurement requirements for eDRX cycles <= 10.24 seconds and eDRX cycles > 10.24 seconds. It was further agreed to reuse requirements for RRC_INACTIVE state in rel. 17 as a baseline to define requirements for PRS measurement based on eDRX cycles. The details on how to update/adopt rel. 17 requirements for PRS measurement based on eDRX cycle is identified FFS. 
· Agreement (from AH session)
· The requirements for RRC_INACTIVE state in R17 can be reused as baseline. Details are FFS.
· Way forward
· Discuss possible adaptations on top of the baseline.
· Option 1: the requirements for RRC_INACTIVE state in R17 can be reused as baseline
· When CN eDRX <= 10.24 s, TDRX in the measurement period formula is modified to follow the RAN2 definition of UE DRX cycle in Rel-17 TS 38.304.
· When CN eDRX > 10.24 s, TDRX in the measurement period formula is set to the maximum of the DRX cycles inside and outside of the CN PTW, according to the RAN2 definition of UE DRX cycle in Rel-17 TS 38.304.
· Option 2: other
To reuse rel. 17 RRC_INACTIVE state PRS measurement core requirements to define PRS measurement core requirements for eDRX cycle <= 10.24 seconds in RRC_INACTIVE state, TDRX calculation needs to be updated. A UE in RRC_INACTIVE state may be configured by a CN and or RAN. TDRX calculation therefore needs to be updated depending on the eDRX cycle configured to the UE. For this purpose, we propose to follow T calculation in clause 7.1 of TS 38.304. 
Proposal 1: TDRX calculation in rel. 17 RRC_INACTIVE state PRS measurement core requirement is updated based on T calculation in clause 7.1 of TS 38.304 for PRS measurement core requirement for eDRX cycle <= 10.24 seconds.

Requirement for eDRX cycle > 10.24 seconds
Requirements for eDRX cycle > 10.24 seconds were discussed in the last meeting. The discussion concluded by making the agreement below and identifying the open issues for further discussion.  
Tavailable for PRS requirements with RAN eDRX > 10.24s
· Agreement (from online session)
· PRS measurements are not limited to PTW. 
· PRS measurements start instance is FFS.
· Option 1: PRS measurements start within the PTW.
· Option 2: PRS measurements start is not limited to PTW.
· Way forward
· Further discuss possible adaptations on Tavailable. 
· Option 1: 
· Tavailable in the requirements needs to be updated to exclude the DRX cycle when eDRX cycle is much larger than positioning interval.
· Option 2: 
· RAN4 to discuss how to define Tavailable in PRS measurement requirements with eDRX >10.24s assuming PRS measurement is not limited to PTW.
· Option 3: 
· TDRX in the measurement period formula is set to the maximum of the DRX cycles within the CN PTW and the RAN PTW, according to RAN2 definitions of UE DRX cycle in Rel-18 eRedCap.
· The measurement period starts on the first eDRX cycle inside the next PTW that contains PRS resources in the assistance data. The measurement period can extend beyond the end of the PTW or the union of PTWs (if two PTWs overlap in a PH).
· Option 4: 
· RAN4 to update Tavailable in the requirements after PRS measurement occasion during eDRX cycle longer than 10.24s is settled.
· Option 5: other

Based on the agreements above, UE can perform PRS measurement both inside and outside of the PTW when eDRX cycle longer than 10.24 seconds is configured to a UE in RRC_INACTIVE state for positioning measurements. RAN4 now needs to evaluate starting point (with in PTW or outside of PTW) of PRS measurement and also calculation of Tavailable impacting the PRS measurement period requirement for eDRX cycle longer than 10.24s. 
Apart from these, RAN4 also discussed issues related to eDRX and PRS/SRS alignment and RRM measurement requirement and identified the following options as way forward:
eDRX and PRS/SRS alignment
· Way forward
· Option 1: 
· RAN4 to study the conditions of alignment between eDRX and PRS/SRS configuration, e.g. the distance between PTW and PRS/SRS resource should be less than Tms.
· Option 2: 
· RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements.
· Option 3: 
· Further study whether and how to take the alignment between eDRX and PRS configuration into account based on RAN2 progress.

RRM measurement requirements
· Way forward
· Option 1: 
· RAN4 not to define cell reselection requirement for the determination of validation area.
· Option 2: 
· RAN4 to define RRM measurement requirements for positioning specific needs with RRM measurement not limited to PTW, details are FFS.

LPHAP feature mainly focuses on meeting the requirements of use case 6 as defined in TS 22.104. Table A.7.2-1 in TS 22.104 highlights the requirements for use case 6 (copied below for reference). 
Table A.7.2-1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	1
	10 m
	Service Level 1
	on request
	24 months

	2
	2 m to 3 m
	Service Level 2
	< 4 seconds
	> 6 months

	3
	< 1 m
	Service Level 3
	no indication
	1 work shift - 8 hours (up to 3 days, 1 month for inventory purposes)

	4
	< 1 m
	Service Level 3
	1 second
	6 - 8 years

	5
	< 1 m
	Service Level 3
	5 seconds - 15 minutes
	18 months

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 

	7
	30 cm
	Service Level 5
	250 ms
	18 months

	8
	30 cm
	Service Level 5
	1 second
	6 - 8 years (no strong limitation in battery size)

	9
	30 cm
	Service Level 1
	20 minutes
	12 years (@20mJ/position fix)



One of the requirements of the LPHAP use case 6 is the positioning interval of 15 seconds to 30 seconds. Taking positioning interval requirement into account, RAN4 discussion can be based on two different scenarios:
# Scenario 1: eDRX cycle is aligned with positioning interval of 15 – 30 seconds
When eDRX cycle configured to UE in RRC_INACTIVE state is aligned with the target positioning interval, UE can start positioning measurement within the PTW and continue performing PRS measurement outside of the PTW.
Observation 1: When eDRX cycle aligned with positioning interval of 15 – 30 seconds is configured in RRC_INACTIVE mode, UE can start positioning measurement within PTW and continue performing PRS measurement outside of the PTW. UE may not perform RRM measurement specific to positioning outside of the PTW. 
# Scenario 2: eDRX cycle is longer than the positioning interval of 15 – 30 seconds
When an eDRX cycle longer than the positioning interval is configured to UE to perform positioning measurements in RRC_INACTIVE state, PRS measurement start may not be limited to the start of the PTW. In this type of scenario, UE may also be required to perform other RRM measurements specific to positioning outside of the PTW.  
Observation 2: When eDRX cycle longer than positioning interval of 15 – 30 seconds is configured in RRC_INACTIVE mode, PRS measurement start may not be limited to PTW and UE will have to perform RRM measurement specific to positioning outside of the PTW. 
Specifying solutions for alignment between (e)DRX in RRC_INACTIVE and PRS configurations is one of the objectives of Rel. 18 positioning WI. In our view scenario #1 and scenario #2 are valid scenarios for the alignment work to be considered by RAN2. It is therefore our proposal to identify valid scenario for RAN4 work based on progress in RAN2 before defining PRS measurements start instance for eDRX cycle longer than 10.24 seconds, adaptations of Tavailable and RRM measurement requirements specific to positioning needs outside of PTW.
Proposal 2: RAN4 to discuss PRS measurements start instance for eDRX cycle longer than 10.24 seconds, adaptations of Tavailable, and RRM measurement requirements specific to positioning needs outside of PTW after (e)DRX and PRS/SRS alignment work is complete by RAN2, or at least further progress is made by RAN2.

Discussion: performance requirement
To support LPHAP use case 6, RAN4 needs to define accuracy requirement for PRS measurement when eDRX cycle <= 10.24 seconds and eDRX cycle > 10.24 seconds is configured to UE for positioning measurements in RRC_INACTIVE state. In addition, accuracy requirements to be met by UEs performing positioning measurement in RRC_IDLE state also needs to be defined.
From measurement accuracy requirement point of view, there shall be no difference whether the measurements are performed in RRC_CONNECTED, RRC_INACTIVE with DRX cycle, RRC_INACTIVE state with eDRX cycle <= 10.24 seconds or eDRX cycle > 10.24 seconds, or in RRC_IDLE state. We therefore propose to reuse, rel. 17 positioning measurement accuracy requirement to define positioning measurement accuracy requirement for eDRX cycle <= 10.24 seconds in RRC_INACTIVE state, eDRX cycle > 10.24 seconds in RRC_INACTIVE state and positioning measurement in RRC_IDLE state. 
Proposal 3: Reuse rel. 17 positioning measurement accuracy requirement to define positioning measurement accuracy requirement for eDRX cycle <= 10.24 seconds in RRC_INACTIVE state, eDRX cycle > 10.24 seconds in RRC_INACTIVE state.
Proposal 4: Reuse rel. 17 RSTD, PRS RSRP, and PRS-RSRPP accuracy requirement to define the corresponding measurement accuracy requirement in RRC_IDLE mode.
Proposal 5: Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
Proposal 6: Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state. 

Summary
In this contribution LPHAP requirements for eDRX cycle <= 10.24 seconds, eDRX cycle > 10.24 seconds, and performance requirements are discussed.
Following are the observations and proposals summarizing the discussions presented in this paper:

# Requirement for eDRX <= 10.24s
Proposal 1: TDRX calculation in rel. 17 RRC_INACTIVE state PRS measurement core requirement is updated based on T calculation in clause 7.1 of TS 38.304 for PRS measurement core requirement for eDRX cycle <= 10.24 seconds.

# Requirement for eDRX cycle > 10.24 seconds
Observation 1: When eDRX cycle aligned with positioning interval of 15 – 30 seconds is configured in RRC_INACTIVE mode, UE can start positioning measurement within PTW and continue performing PRS measurement outside of the PTW. UE may not perform RRM measurement specific to positioning outside of the PTW.
Observation 2: When eDRX cycle longer than positioning interval of 15 – 30 seconds is configured in RRC_INACTIVE mode, PRS measurement start may not be limited to PTW and UE will have to perform RRM measurement specific to positioning outside of the PTW.
Proposal 2: RAN4 to discuss PRS measurements start instance for eDRX cycle longer than 10.24 seconds, adaptations of Tavailable, and RRM measurement requirements specific to positioning needs outside of PTW after (e)DRX and PRS/SRS alignment work is complete by RAN2, or at least further progress is made by RAN2.

# Performance requirement
Proposal 3: Reuse rel. 17 positioning measurement accuracy requirement to define positioning measurement accuracy requirement for eDRX cycle <= 10.24 seconds in RRC_INACTIVE state, eDRX cycle > 10.24 seconds in RRC_INACTIVE state.
Proposal 4: Reuse rel. 17 RSTD, PRS RSRP, and PRS-RSRPP accuracy requirement to define the corresponding measurement accuracy requirement in RRC_IDLE mode.
Proposal 5: Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
Proposal 6: Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state.
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