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1 Introduction

At RAN plenary #91, the following revised WID was agreed [2], with new objectives based on mainly the conclusion of the RAN2 part of the positioning study item [1].  

	
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions

· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

· [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; 

· Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:
· The assistance information that will be used to support integrity determination
· The information that will be used to provide the positioning integrity KPIs and integrity results
· Support of integrity for UE-based and UE-assisted A-GNSS positioning.
[bookmark: _Hlk67595233]Note: This objective is applicable to NR and E-UTRA.

· Support the following enhancements of A-GNSS positioning  [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
Note: This objective is applicable to NR and E-UTRA.

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]

· Define extensions of signalling, protocol and procedure for NR positioning enhancement, as needed [RAN3] 






At RAN2#113bis e meeting [4], the following agreements were made related to RRC Inactive;


Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
FFS if RRC state is exposed to LPP.

At RAN2#114-e, the following agreements were made related to RRC-INACTIVE [5];

	· R2-2106576	Summary of AI 8.11.3 for INACTIVE POS	Huawei, HiSilicon
· Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 
· Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
· If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 
· Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 
· [Post114-e][602][POS] Stage 2 procedure for deferred MT-LR in RRC_INACTIVE (Qualcomm)
· Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
· The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.
· [Post114-e][607][POS] LS to RAN1 on UL positioning in RRC_INACTIVE (Intel)
· Scope: Determine whether to send an LS to RAN1 on the RAN2 status for UL positioning in RRC_INACTIVE.





In this contribution, we discuss our views on introduction of the support of measurement and signaling procedures for a UE in RRC Inactive state, and the support for both DL and UL based positioning methods

2 Discussions on Positioning in RRC Inactive
During the study phase, positioning in idle/inactive was discussed as an effort to support enhancements for commercial use cases. For the agreed work item [2], RAN2 will focus on measurements and reporting in RRC-Inactive state

2.1 Positioning RRC Inactive

In NR supporting DL-TDOA, once the UE has obtained the PRS configuration, the UE can expect the legacy DL PRS is always available regardless of the UE states (connected, idle, inactive). While the UE is in Inactive state, in practice, the UE would still be able to perform downlink measurement based on the received DL PRS, if configured to do so. In order to perform the location measurements while having entered RRC-Inactive state, the measurement configuration can potentially come from the Location Server while the UE is in RRC-Connected state. We consider the support for this part would have minor impact on specifications.

Observation 1: The support for DL-TDOA positioning in RRC inactive can be achieved with minor effort.



As for the uplink positioning, the transmission of UL SRS while the UE is in Inactive state would be possible. This could reduce latency and UE power consumption as the UE is only required to transmit UL SRS. The remaining positioning measurement is performed at the gNB.

Observation 2: The Support for UL-TDOA Positioning in RRC inactive is beneficial for both latency and UE power consumption.

Proposal 3: Specify configuration for UE transmission of SRS for UL positioning during RRC Inactive.

In both techniques above, the UE can receive positioning request via paging message or via downlink message during RACH procedure. 

Proposal 4: Support initiation of DL and UL based positioning triggered via paging the UE to either start and/or for configuration of respective Positioning in RRC inactive 

Alternatively, the UE could also be configured while in RRC Connected mode, to perform positioning measurements and reporting to be done when it has entered idle/inactive mode. 

Proposal 5: The positioning configuration for positioning in RRC inactive is obtained when the UE is still in RRC-Connected mode.

3 Summary
In this contribution, we have discussed our view on potential positioning enhancements in NR. Our observation and proposals are listed below:

Observation 1: The support for DL-TDOA positioning in RRC inactive can be achieved with minor effort.

Proposal 1: Specify configuration of UE locations measurements in RRC Inactive state for DL based measurements, and the possibility to use small data uplink transmission (SDT) and/or PUR for positioning measurement reporting.

Proposal 2: Existing procedures defined in TS 23.273 would support transport of NAS based LPP messages.

Observation 2: The Support for UL-TDOA Positioning in RRC inactive is beneficial for both latency and UE power consumption.

Proposal 3: Specify configuration for UE transmission of SRS for UL positioning during RRC Inactive.

Proposal 4: Support initiation of DL and UL based positioning triggered via paging the UE to either start and/or for configuration of respective Positioning in RRC inactive 

Proposal 5: The positioning configuration for positioning in RRC inactive is obtained when the UE is still in RRC-Connected mode.
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