


3GPP TSG RAN WG1 #112			R1-2301421
Athens, Greece, February 27th – March 3rd, 2023
	
Agenda item:	9.5.3
Source: 	Qualcomm Incorporated
Title: 	Discussion on LPHAP Positioning
Document for:		Discussion and Decision
1 Introduction
In RAN#98e [1], the following objectives were agreed for normative work during the NR Rel-18 work phase: 

	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



In this paper, we provide our initial views from RAN1 perspective to the following items:
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· SRS for positioning activation/request procedure(s) [RAN2, RAN1].
2 SRS for positioning configurations in multiple cells
[bookmark: _Hlk102052479]The following agreement was reached with regards to feasibility of SRS in multiple cells: 
	Agreement
Reply to RAN2 with regards to the feasibility of SRS in multiple cells as the following
SRS positioning configuration for LPHAP across multiple cells is feasible from RAN1’s perspective after checking the potential issues of interference, timing alignment (depending on uplink synchronization conditions), spatial relation, and power control, with or without potential enhancements depending on deployment conditions.



The pre-configuration of positioning SRS can in principle be like the Rel-17 pre-configuration of measurement gaps or PRS processing windows. Instead of a single "Requested SRS Transmission Characteristics", the NRPPa Positioning Information Request could include a set of "Requested SRS Transmission Characteristics" where each element defines a requested positioning SRS characteristics (e.g., in terms of periodicity, bandwidth, etc.). The serving gNB then determines a set of positioning SRS, where each SRS configuration in the set has an identifier and provides the configurations to the target device for SRS transmission at a later time. 
Currently, the "Requested SRS Transmission Characteristics" may currently include the following: 
-	Number Of Periodic Transmissions
-	Resource Type
-	Bandwidth
-	SRS Resource Set List:
-	Number of SRS Resources Per Set
-	Periodicity
-	Spatial Relation Information
-	Pathloss Reference Information
-	SSB Information
-	SRS Frequency.

With the above parameter, the serving gNB would compile a set of positioning SRS configurations for RRC_INACTIVE state where each element in the set currently includes:
-	SRS configuration information (Rel-16 SRS-PosResourceSet)
-	SRS-PosResourceSet
-	srs-PosResourceSetId
-	srs-PosResourceIdList
-	resourceType
-	alpha
-	p0
-	pathlossReferenceRS-Pos
-	SRS-PosResource
-	srs-PosResourceId
-	transmissionComb
-	resourceMapping (startPosition, nrofSymbols)
-	freqDomainShift
-	freqHopping (c-SRS)
-	groupOrSequenceHopping
-	resourceType
-	sequenceId
-	spatialRelationInfoPos
-	BWP information
-	TA timer and RSRP change threshold.

[bookmark: _Hlk105549736]The "Pathloss Reference Information", "Spatial Relation Information", or "SSB Information" are UE location dependent: As the UE moves within the TRPs a a given cell area, at least supporting configuring separate information for these 3 elements would be very useful. 



An LMF may determine the pathloss reference, spatial relation and SSB information for several potential gNBs that a UE could camp into. Such information can be taken into account by the serving gNB when activating a pre-configured positioning SRS. That is, a pre-configured SRS configuration could include only those parameters which could be applicable to multiple (serving) cells or areas and the remaining information is provided during activation time. The remaining (e.g., location dependent) parameters may be provided in the SRS activation message. 
Proposal 1: Support area-specific SRS pre-configuration which includes an SRS configuration that is applicable to all the cells within the area. 
Proposal 2: For the SRS preconfiguration across multiple cells in the area, at least support the "Pathloss Reference Information", "Spatial Relation Information", or "SSB Information" to be configurable on a cell-basis of the area. 
Observation 1: At least the following SRS configuration parameters could be common across multiple cell in an area:
· comb-type, number of symbols, symbol offset, bandwidth and SRS frequency, periodicity and slot offset, sequence hopping parameters, number of resources in a set.
but from specification standpoint, allowing these to be pre-configured on a cell-basis of the area up to network implementation’s decision, would be a reasonable way forward.
3 SRS for positioning activation/request procedure(s)
With regards to the SRS for positioning activation/request procedure(s), we suggest to wait for RAN2 progress first before dedicating time in RAN1. 
Proposal 3: From RAN1 perspective, the procedure for SRS for positioning activation/request can be left for RAN2 to discuss and decide.
4 Conclusions
With regards to the topic of LPHAP positioning we make the following observations and proposals:
Proposal 1: Support area-specific SRS pre-configuration which includes an SRS configuration that is applicable to all the cells within the area. 
Proposal 2: For the SRS preconfiguration across multiple cells in the area, at least support the "Pathloss Reference Information", "Spatial Relation Information", or "SSB Information" to be configurable on a cell-basis of the area. 
Observation 1: At least the following SRS configuration parameters could be common across multiple cell in an area:
· comb-type, number of symbols, symbol offset, bandwidth and SRS frequency, periodicity and slot offset, sequence hopping parameters, number of resources in a set.
but from specification standpoint, allowing these to be pre-configured on a cell-basis of the area up to network implementation’s decision, would be a reasonable way forward.

Proposal 3: From RAN1 perspective, the procedure for SRS for positioning activation/request can be left for RAN2 to discuss and decide.
5 [bookmark: _Ref450583331]References
[bookmark: _Ref524868549][bookmark: _Ref28076734][1] RP-223549, “New WID on Expanded and Improved NR Positioning”, Intel Corporation, CATT, Ericsson, RAN#98e, December 12-16, 2022.
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