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1. Introduction
At the RAN#91-e meeting, updated WID on NR positioning was agreed [1]. The work item includes other WG-led objectives including RAN1 as follows:
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency. The objective of this work item also includes the support of GNSS enhancements.  
The specific objectives of this work are:
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 
Notes: 
Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)
RAN working groups will take into account the work from other working group SA/CT which involves same objectives.
· The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping.

In this contribution, we present our view on positioning for UEs in RRC_INACTIVE state for Rel-17 NR.

2. UL positioning in RRC_INACTIVE state
2.1. RACH preamble for positioning
Regarding UL positioning in RRC_INACTIVE state, the following agreement was made in the SI phase [2].
Agreement:
· NR positioning for UEs in RRC_IDLE state and UEs in RRC_INACTIVE state will be investigated in Rel-17, including the benefits on latency, network/UE efficiency and UE power consumption
· FFS: which positioning methods to be supported, e.g., DL positioning, UL positioning, DL+UL positioning and/or Multi-RTT
· FFS: the details of how to enable the UE positioning in RRC_IDLE state and RRC_INACTIVE state
· Reference signals (e.g., based on DL PRS signals, UL SRS signals, both of them, etc.)
· Signaling and procedures (e.g., based on PRACH procedure, paging triggered UL SRS transmission, etc.)

In Rel-16, when a UE is configured with RRC_INACTIVE state, the UE cannot transmit SRS for positioning. If transmission of SRS for positioning in RRC_INACTIVE state is not supported in also Rel-17, the UE needs to request RRC connection to NW in order to obtain positioning metric from SRS for positioning. It means that there will be a certain delay and an increase of signaling for positioning for UE in RRC_INACTIVE. On the other hand, a UE can transmit RACH preamble regardless of the UE’s RRC state. If NW can obtain UEs’ positioning metric from RACH preamble similar to LTE positioning, UEs in RRC_INACTIVE state can support NR positioning. We think it’s reasonable scheme as it may have minimum impact on RRC_INACTIVE state UE behaviour. As RAN1 has been discussed in TEI-17 agenda, we believe that RACH preamble for positioning can be specified without any impact on Rel-16 UE behaviour. Based on the above discussion, we provide the following proposal.
Proposal 1: 
· RACH preamble (i.e. TA based positioning) can be considered for NR positioning of UEs in RRC_INACTIVE state

2.2. Transmission type of SRS for positioning
Regarding transmission of SRS for positioning in RRC_INACTIVE state, the following agreement was made at the last meeting [3].
Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement

One of the motivation to utilize RRC_INACTIVE state is to obtain power saving gain, low latency and low signaling overhead gain for specific scenarios. For example, we can consider RRC_INACTIVE state to apply sensor devices. We think INACTIVE period may have long time as in minutes or hours depending on the NW design. Considering the use case of RRC_INACTIVE state, we think at least periodic SRS for positioning should be supported in Rel-17.
Proposal 2: 
· Support at least periodic SRS for positioning in RRC_INACTIVE state
· Rel-17 needs to study necessity of semi-persistent/aperiodic SRS for positioning in RRC_INACTIVE state

3. Conclusion
In this contribution, we discussed on positioning for UEs in RRC_INACTIVE state for Rel-17 NR. Based on the discussion, we made following proposals.
Proposal 1: 
· RACH preamble (i.e. TA based positioning) can be considered for NR positioning of UEs in RRC_INACTIVE state
Proposal 2: 
· Support at least periodic SRS for positioning in RRC_INACTIVE state
· Rel-17 needs to study necessity of semi-persistent/aperiodic SRS for positioning in RRC_INACTIVE state
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