3GPP TSG-RAN WG4 Meeting # 108 	    R4-2312738
Toulouse, France, 21st – 25th August 2023

Agenda Item:	8.22.3.1
Source: 	Ericsson
Title:	Response to LS on LPHAP
Document for:	Approval
Introduction
RAN2#122 agreed on LS on LPHAP [1]. The LS discusses agreement in eRedCap WI on eDRX cycle values in RRC_INACTIVE state and seeks confirmation from RAN1/RAN4 on whether the agreed eDRX cycle length values meet LPHAP use case requirement defined in TS 22.104 [2]. In this contribution we share our view on eRedCap WI agreed eDRX cycle values and propose a draft of RAN4 response to RAN2 LS in annex.
Discussion
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)



From the table above following observations can be made:
Observation 1: positioning interval/duty cycle for use case 6 is 15 seconds to 30 seconds.
Observation 2: Battery lifetime at the device performing positioning measurement should be between 6 months to 12 months.
To meet these requirements, rel. 18 WI identifies LPHAP as one of the positioning features. Length of eDRX cycle to meet the target device battery lifetime was evaluated during the rel. 18 SI. It was then concluded that eDRX cycle longer than 10.24 seconds in RRC_INACTIVE state is required to meet the battery lifetime target.
eRedCap WI agreed to introduce eDRX cycle lengths of {2, 4, 8, 16, 32, 64, 128, 256, 512, and 1024} hyperframes. Duration of 1 hyperframe is 10.24 seconds. Based on the agreed eDRX cycle length UE in RRC_INACTIVE state can now be configured with eDRX cycles longer than 10.24 seconds, which is fundamental to meet the target device battery lifetime to support LPHAP use case in TS 22.104.
Observation 3: Agreed eDRX cycle lengths allow eDRX cycle longer than 10.24 seconds to be configured to UE in RRC_INACTIVE state.
The agreed eDRX cycle values are also suitable to meet positioning interval requirement of LPHAP use case. The LPHAP use case in Table A.7.2-1 of TS 22.104 require UE to perform positioning measurements every 15 seconds to 30 seconds. This requirement can also be met when UE is configured with an eDRX cycle of 2 hyperframes that results into positioning interval of 20.48 seconds.
Observation 4: Agreed eDRX cycle lengths are suitable to meet positioning interval requirement of LPHAP use case.
In our view eRedCap WI agreed eDRX cycles values are well suited to meet LPHAP requirements and RAN4 should respond to RAN2 confirming the suitability of eDRX cycles for LPHAP use cases. To facilitate discussion of RAN4 response to RAN2 LS a draft of reply is provided in the annex of this contribution.
Proposal 1: RAN4 to confirm suitability of eRedCap WI agreed eDRX values to meet LPHAP use case 6 requirements.

Summary
In this contribution we presented our view on eRedCap WI agreed eDRX cycle values for RRC_INACTIVE state. Following are the observations and proposals:
Observation 1: positioning interval/duty cycle for use case 6 is 15 seconds to 30 seconds.
Observation 2: Battery lifetime at the device performing positioning measurement should be between 6 months to 12 months.
Observation 3: Agreed eDRX cycle lengths allow eDRX cycle longer than 10.24 seconds to be configured to UE in RRC_INACTIVE state.
Observation 4: Agreed eDRX cycle lengths are suitable to meet positioning interval requirement of LPHAP use case.
Proposal 1: RAN4 to confirm suitability of eRedCap WI agreed eDRX values to meet LPHAP use case 6 requirements.
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1. Overall Description:
RAN4 thanks RAN2 for LS on LPHAP R2-2306841. 
RAN4 discussed the suitability of eRedCap WI agreed eDRX values for meeting the LPHAP requirements. RAN4 would like to confirm that the agreed eDRX cycle values for RRC_INACTIVE state are sufficient to meet LPHAP use case 6 requirements (UE target battery lifetime and positioning interval) in RRC_INACTIVE state. 

2. Actions:
To RAN WG2 group.
ACTION: 	RAN4 kindly requests RAN2 to take the above confirmation into consideration.
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