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[bookmark: _Ref488331639]Introduction 
During RANP#91e meeting, the positioning WID has been updated and one of the objectives regarding to positioning in RRC_INACTIVE sate is given below:
· [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
In this contribution, we discuss the open issues on positioning in RRC_INACTIVE state.
[bookmark: _Ref178064866]Discussion 
Positioning assistance data
To enable DL or DL+UL NR positioning methods in RRC_INACTIVE state, the signallings and procedures for supporting the assistance data delivery, i.e. DL-PRS configuration, should be studied primarily.
R16 DL-PRS is configured by LMF either through LPP message or positioning system information. That is, the PRS configuration in RRC_INACTIVE state is already supported by providing it via positioning system information. 
1. [bookmark: _Toc79136992]Positioning assistance data delivered to UE through positioning system information in RRC_INACTIVE state is already supported in R16.
1. [bookmark: _Toc79136993]For positioning in RRC_INACTIVE state, the positioning assistance data can be pre-configured when UE in RRC connected mode. 
And as mentioned above, subsequent UL/DL transmission following UL SDT is supported without entering RRC_CONNECTED state. And RAN2 also agreed to support any UL LCS/LPP messages transmission during RRC_INACTIVE state, which means UE is able to receive positioning assistance data if there is ongoing SDT procedure during RRC_INACTIVE state.
1. [bookmark: _Toc79136994]For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE during SDT procedure. 
[bookmark: _Toc79136996]For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE in the following ways: a) positioning system information, b) pre-configured when UE in RRC_CONNECTED state; c) send to UE during ongoing SDT procedure.
In the summary Tdoc of positioning in RRC_INACTIVE of last meeting, one FFS is whether to add additional information to differentiate the assistance information used for RRC_INACTIVE and RRC_CONNECTED. As agreed in last meeting, the RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning, which means there is no difference on the provided assistance information at LMF side. Thus, there is no need to differentiate the assistance Information for RRC_INACTIVE and RRC_CONNECTED
Agreements:
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.
[bookmark: _Toc79136997]No additional information is needed to differentiate the assistance information for RRC_INACTIVE and RRC_CONNECTED.
Measurement reporting in RRC_INACTIVE 
How to report DL-PRS measurement result to LMF is another key issue to support positioning in RRC_INACTIVE state especially for UE-assist positioning method. Since SDT supports the UL signalling transmission, the measurement report can be naturally provided to LMF via SDT.
1. [bookmark: _Toc79136995]UE transmits positioning measurement result to LMF in RRC_INACTIVE state via SDT.
LTE EDT has defined the data volume threshold to estimate whether the packet can be transmitted via EDT, i.e.1024 octets. The data volume is also one trigger condition for SDT, i.e. if the size of the packets to be transmitted is smaller than the configured SDT data volume, trigger SDT for data transmission. Some companies have proposed to optimize the measurement report size to enable the SDT transmission considering the limited data volume. While different as LET EDT, SDT support the subsequent transmission, that is, the data volume will be counted as the whole data size during the entire SDT procedure. And to enable the transmission, SDT also support RLC segmentation if the current available grant is not able to accommodate the whole PDU to be transmitted, similar as in RRC_CONNECTED, BSR can also be carried for UL grant request. 
Furthermore, SDT has not defined the data volume threshold as well as which layer to evaluate the size of the coming message, i.e. either NAS or AS. It is too early to optimize the measurement reporting at this stage. we can simply follow the current data transmission mechanism, i.e. either transmit the measurement report via SDT or trigger a state transition to RRC_CONNECTED.
[bookmark: _Toc79136998]No optimization is introduced for positioning measurement report.
Conclusion
Based on the discussion above, we have the following observations:
[bookmark: _GoBack]Observation 1	Positioning assistance data delivered to UE through positioning system information in RRC_INACTIVE state is already supported in R16.
Observation 2	For positioning in RRC_INACTIVE state, the positioning assistance data can be pre-configured when UE in RRC connected mode.
Observation 3	For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE during SDT procedure.
Observation 4	UE transmits positioning measurement result to LMF in RRC_INACTIVE state via SDT.

Based on the discussion above, we have the following proposals:
Proposal 1	For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE in the following ways: a) positioning system information, b) pre-configured when UE in RRC_CONNECTED state; c) send to UE during ongoing SDT procedure.
Proposal 2	No additional information is needed to differentiate the assistance information for RRC_INACTIVE and RRC_CONNECTED.
Proposal 3	No optimization is introduced for positioning measurement report.
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