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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
LCS/LPP message transmission in RRC_INACTIVE state
R17 SDT WI has studied to support the UL transmission during RRC_INACTIVE state. UE can use either RACH resource or pre-configured CG resource to transmit UL data to network in RRC_INACTIVE state without entering RRC_CONNECTED mode. 
Considering the requirement of positioning, i.e. support positioning in RRC_INACTIVE state, the scope of SDT WI has been extended to support CP signalling transmission as well in last RAN plenary meeting.
1.    Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
2.    Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE
shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3.    RAN2 recommends to include SRB2 in WID
Based on SDT transmission, RAN2 has made the following working assumption in last meeting that 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.
Agreements:
[bookmark: _Hlk71188950]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.
Since SDT already support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages regardless the message type. It is straightforward to support all LCS/LPP message that transmitted through SRB1/SRB2. 
[bookmark: _Toc71620599]RAN2 confirm the working assumption that any uplink LCS or LPP message can be transported in RRC_INACTIVE state.
Furthermore, there is no consensus on whether LPP is responsible for the message transmission selection. Currently, the small data transmission is transparent to NAS and triggered by AS, i.e. once data arrivals, NAS generate a resume request as legacy including resume cause like MO data or MO signalling, and AS will decide whether to trigger SDT procedure according to the data volume, radio condition as well as resource availability.
SDT is transparent to NAS layer (i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access)

Which means even LPP gives the preference on transmission mode from higher layer perspective, lower layer still need to make the final decision based on real transmission condition, i.e. whether the resource is available for the transmission, whether TA is valid, etc. Thus, how to deliver the message in RRC_INACTIVE state relies on lower layer.
1. [bookmark: _Toc71620594]How to deliver the message in RRC_INACTIVE state relies on lower layer.
[bookmark: _Toc71620600]It is up to lower layer on how to deliver the corresponding UL LCS/LPP message, i.e. either through SDT or entering RRC connected.
RRC state awareness
Another open issue raised in last meeting is whether RRC state is exposed to LPP. For UL transmission, as discussed above, it depends on lower layer to estimate how to transmit the corresponding message, i.e. either through SDT or trigger RRC resume procedure. That is, RRC state info does not help on the UL transmission. 
On the other hand, SDT already support subsequent transmission for UL/DL message, UE can receive DL message during SDT procedure, and if not, network can also send the DL message through RAN paging.
9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  
Thus, we see no need to expose the RRC state to LMF.
[bookmark: _Toc71620601]No additional RRC state information is transmitted to LMF.

DL positioning in RRC_INACTIVE 
Location request
As specified in TS23.273, a deferred location request for MT-LR is defined to enable an LCS client or AF sends a location request to a PLMN for a target UE (or group of target UEs) and expects to receive a response containing the indication of event occurrence and location information if requested for the target UE (or group of target UEs) at some future time (or times), which may be associated with specific events associated with the target UE (or group of target UEs). 
For positioning in RRC_INACTIVE state, the deferred location request can be used to trigger the location request in advance, i.e. in RRC connected state, and UE performs the measurement of corresponding DL-PRS or reports the measurement result to LMF during RRC-inactive state. In this manner, the positioning assistance data can also be delivered to UE in RRC connected mode in advance.
1. [bookmark: _Toc71620595]With a deferred location request, the positioning assistance data can be sent to UE in RRC connected mode in advance.
[bookmark: _Toc71620602]Deferred location request can be reused for positioning in RRC_INACTIVE state.
Positioning assistance data
To enable DL NR positioning methods in RRC_INACTIVE state, the signalling 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: _Toc71620596]Positioning assistance data delivered to UE through positioning system information in RRC_INACTIVE state is already supported in R16.
1. [bookmark: _Toc71620597]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 RAN 2 also support to transmit any UL LCS/LPP messages 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: _Toc71620598]For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE during SDT procedure. 
[bookmark: _Toc71620603]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.
Measurement reporting in RRC_INACTIVE 
How to report DL-PRS measurement result to LMF is another key issue to support DL positioning method 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.
[bookmark: _Toc71620604]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. 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. Currently 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 discuss whether the oversized measurement report issue after SDT has made the agreement on the data volume.
Conclusion
Based on the discussion above, we have the following observations:
Observation 1	How to deliver the message in RRC_INACTIVE state relies on lower layer.
Observation 2	With a deferred location request, the positioning assistance data can be sent to UE in RRC connected mode in advance.
Observation 3	Positioning assistance data delivered to UE through positioning system information in RRC_INACTIVE state is already supported in R16.
Observation 4	For positioning in RRC_INACTIVE state, the positioning assistance data can be pre-configured when UE in RRC connected mode.
Observation 5	For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE during SDT procedure.

Based on the discussion above, we have the following proposals:
Proposal 1	RAN2 confirm the working assumption that any uplink LCS or LPP message can be transported in RRC_INACTIVE state.
Proposal 2	It is up to lower layer on how to deliver the corresponding UL LCS/LPP message, i.e. either through SDT or entering RRC connected.
Proposal 3	No additional RRC state information is transmitted to LMF.
Proposal 4	Deferred location request can be reused for positioning in RRC_INACTIVE state.
Proposal 5	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 6	UE transmits positioning measurement result to LMF in RRC_INACTIVE state via SDT.
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