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Introduction
At RAN#91 plenary meeting has approved the WI on NR Positioning Enhancements [1], with the objective to specify positioning in INACTIVE state. · 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 would like to discuss some issues related to RAN3 for supporting positioning in RRC inactive state.
Discussion
2.1 Reporting of LPP messages from UE
At RAN2#113bis-e meeting [2], the following agreements were made:
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.
From RAN2 discussion, we can see that if there is LPP message needing to be transported in UE, the following delivery options can be considered:
· SDT
· Change state
· Others 
For the transmission via SRB1/SRB2 by using the SDT mechanism, the LPP messages have both AS and NAS security protection, however, the main issue would be how to handle the case when cell reselection happens (e.g. the serving gNB is changed), especially in CU-DU split architecture, as the new gNB doesn’t have UE context to receive SRB1/SRB2 messages, so RAN3 need to study how to deliver LPP message to LMF in mobility scenario. 
For changing the state to RRC connected mode, there will be no spec impact, but the UE power consumption, signaling latency and signaling overhead will be increased. 
For other cases, for example NAS over SRB0 (like EDT) can be considered, the new gNB can deliver the LPP messages without UE context or with very limited context, but no AS security protection could be the issue.
Currently, RAN2 hadn’t had down-selection, and the options discussed in RAN2 are still have issues needed to be figured out, RAN3 could do some analysis considering the above issues from RAN3 perspective and give advices to RAN2.
Observation 1, the discussion of how to deliver LPP messages from UE is still on-going in RAN2, and the current options have issues to be addressed. 
Proposal 1, RAN3 to consider below issues for delivering the LPP messages in RRC inactive state.
· Security protection, including both NAS and AS protection.
· Handle the case when the serving gNB is changed during the mobility.
· Less spec impact, UE power consumption, signaling latency and signaling overhead.
2.2 UL and DL+UL methods, gNB positioning measurements
For UL or UL+DL positioning in RRC inactive, it is the serving cell that assigns the radio resources of UL positioning signals (i.e. SRS resource). When the UE performs cell reselection to a new cell, the SRS resource for UL positioning may need to be updated according to the radio resources management of the current cell, otherwise, if the SRS resource assigned by the old serving cell overlaps with the UL resources of the new serving cell, there will be a huge impact on the positioning accuracy and as well as impact on the UL transmission of UEs in the new serving cell.
Based on the current positioning procedure, to update the positioning configuration, the LMF needs to know the changes of the serving cell and requests a new positioning transaction to locate the UE. When putting this positioning restart in the context of positioning in UE inactive, things are different, there are three options for UE, if cell reselection happens:
Option 1), UE stops sending UL positioning signals;
Option 2), UE triggered transition from RRC_INACTIVE to RRC_CONNECTED, and the LMF initiates the positioning configuration update based on the current mechanism;
Option 3), UE keeps in RRC inactive state, notifies the LMF the serving cell changes by updating the SRS configuration via SRB0. 
Observation 2: for UL and DL+UL positioning in RRC inactive state, there will be UL interference issue if the UL positioning keeps going when the serving cell is changed.
Proposal 2: RAN3 to discuss how to solve the UL interference issue if the serving cell is changed when UE performs UL or/and DL+UL positioning in RRC inactive state, below options can be considered:
· Option 1, UE stops sending UL positioning signals,
· Option 2, UE state transition from RRC_ INACTIVE to RRC_CONNECTED,
· Option 3, UE keeps in RRC inactive state, notifies the LMF the serving cell changes by updating the SRS configuration via SRB0.
For option 1, the positioning is abort if cell change, for option 2, UE needs to back to RRC_CONNECTED state each time of the cell change, in our view, both of option 1 and option 2 lose the meaning of positioning in RRC inactive state. For option3, the gNB can notify the LMF the cell change by using retrieve UE context procedure, and LMF can request new positioning transactions with the new gNB to locate UE, and the new UL positioning configuration can be transmitted to UE by RRC release messages. Thus, UE may keep UL positioning in RRC inactive state without any UL interference in the new serving cell, so we prefer to further discuss option 3, to fully support positioning in RRC inactive state.
There are two solutions in general to support option 3:
Solution 1, if UE context retrieval success, AMF may notify LMF the cell changes, and then LMF requests a new positioning transaction, below is an example procedure of solution 1. 


Solution 2, if UE context retrieval failure, the old/new gNB may notify the LMF the serving cell is changed, and then LMF requests a new positioning transaction with the new gNB, below is an example procedure of solution 2.


Both of the solutions are based on the current NRPPa procedures, however, we can find that the positioning latency of the current NRPPa procedures are very high, and it will be discussed in the latency reduction part, so we propose to apply the same enhancements for latency reduction to positioning in RRC inactive. 
Proposal 3: RAN3 to further discuss the possible RAN3 enhancements for option3, i.e. UE keeps positioning in RRC_INACTIVE.
Proposal 4: RAN3 to apply the same enhancements for latency improvements to positioning in RRC inactive state.
Conclusion
[bookmark: _GoBack]In this paper, we discussed the issues and possible solutions for supporting positioning in RRC inactive state, the following are proposals:
Observation 1, the discussion of how to deliver LPP messages from UE is still on-going in RAN2, and the current options have issues to be addressed. 
Proposal 1, RAN3 to consider below issues for delivering the LPP messages in RRC inactive state.
· Security protection, including both NAS and AS protection.
· Handle the case when the serving gNB is changed during the mobility.
· Less spec impact, UE power consumption, signaling latency and signaling overhead.
Observation 2: for UL and DL+UL positioning in RRC inactive state, there will be UL interference issue if the UL positioning keeps going when the serving cell is changed.
Proposal 2: RAN3 to discuss how to solve the UL interference issue if the serving cell is changed when UE performs UL or/and DL+UL positioning in RRC inactive state, below options can be considered:
· Option 1, UE stops sending UL positioning signals,
· Option 2, UE state transition from RRC_ INACTIVE to RRC_CONNECTED,
· Option 3, UE keeps in RRC inactive state, notifies the LMF the serving cell changes by updating the SRS configuration via SRB0.
Proposal 3: RAN3 to further discuss the possible RAN3 enhancements for option3, i.e. UE keeps positioning in RRC_INACTIVE.
Proposal 4: RAN3 to apply the same enhancements for latency improvements to positioning in RRC inactive state.
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