3GPP TSG RAN WG1 #110-e		                                    		   R1-2207091
Toulouse, France, August 22th – 26th, 2022

Agenda Item:	9.5.2.3
Source:	InterDigital, Inc.
Title:	Discussions on Low Power High Accuracy Positioning (LPHAP) techniques
Document for:	Discussion and Decision
[bookmark: _Ref513464071]Introduction
In RAN1e109e, evaluation assumptions related to power consumptions during INACTIVE mode were agreed [1]. The Rel-18 SID on expanded and improved NR positioning has the following objectives on LPHAP [2].
	· Improved accuracy, integrity, and power efficiency:
· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state


In this contribution, we discuss potential solutions for positioning during RRC_IDLE state.
Support for RRC_IDLE mode positioning
Location information after AS security establishment
In RAN2#118e, the following agreement was made [3]. It was agreed for the purpose of NTN communication, after AS security is established, the UE can send the network a coarse location information obtained via GNSS. The use case here is to determine which country the UE is in, for example. The accuracy, as indicated in the agreement below, is approximately 2km.
	1. The coarse UE location representation format is based on the existing IE EllipsoidPoint 
2. By implementation, the UE generates the coarse UE location which include X bits of Most Significant Bits of the GNSS coordinates. Different length of Least Significant Bits of the longitude and of the latitude are set to zero based on the accuracy requirement to compensate for the different longitude density (however the wording on “approximately 2 km” can be further discussed to ensure the granularity is never lower than 2 km)
3. In Rel-17, the accuracy requirement is that the UE location should be provided with a granularity of approximately 2 km. (however the wording on “approximately 2 km” can be further discussed to ensure the granularity is never lower than 2 km)
4. After AS security is established, gNB can obtain a GNSS-based coarse location information from the UE by adding coarseLocationRequest-r17 and coarseLocationInfo in respectively the  UEInformationRequest and the UEInformationResponse. Additionally, after AS security is established, gNB can obtain a GNSS-based coarse location information (coarseLocationInfo) from the UE in an event triggered or periodical manner by configuring coarseLocationRequest in reportConfigNR (however it can be further discussed whether only one approach is sufficient)
5. The requirement for coarse location report are captured in TS 38.331 directly in the field description of the IE coarseLocationInfo


Discussions on IDLE mode positioning
Acquisition of location information of the UE during the IDLE mode is beneficial in several scenarios. For example, the location of a UE could reduce paging load/the probability of paging escalation especially for highly mobile UEs. Alternatively, if the network is aware of large number of IDLE UEs within the cell, or alternatively no/few UEs camped within a cell, the network can optimize RACH capacity. 
NR positioning methods such as DL, UL and/or DL&UL positioning can be considered for IDLE mode positioning. Since DL-TDOA requires coordination among TRPs, one-to-one positioning or one-to-many positioning methods such as RTT or UL-AoA methods may be desirable for IDLE mode positioning. Quality of synchronization may not be sufficient enough during IDLE mode. Thus angle-based positioning such as DL-AoD may be more desirable than timing based positioning methods. During the study, achievable accuracy during IDLE mode can be discussed. The target for the accuracy can be less than 2km, given the aforementioned agreement in RAN2. Thus the following proposal is made.
Proposal 1: Study achievable accuracy of IDLE mode positioning
As discussed in our companion contribution [4], positioning via SRSp or PRACH during IDLE mode can achieve positioning during IDLE mode. Details related to RACH partitioning for positioning or SRSp transmission in msg3 can be studied. In addition, using EDT, measurement reports from the UE can be sent to the LMF.
Proposal 2: Study feasibility of IDLE mode positioning methods using SRS for positioning and/or PRACH
Conclusion.
In this contribution, the following proposals are made.
Proposal 1: Study achievable accuracy of IDLE mode positioning
Proposal 2: Study feasibility of IDLE mode positioning methods using SRS for positioning and/or PRACH
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