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Introduction
At RAN2 #145e meeting, below agreements had been made:
Agreements:
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. 
According to the agreements in RAN2 above, we see that the positioning related messages (e.g. LCS or LPP messages) can be transmitted to the network when UE is in RRC_Inactive state, SDT framework can be used for inactive UL and DL positioning. But the discussion on SDT is still on-going, the impacts on RAN3 are still not clear now. 
To make progress, we can put “SDT” part aside, and focus on the positioning specific parts. We could assume that the positioning messages can be exchanged between the network and UE when UE is in RRC_Inactive state, so in this contribution, we would like to discuss how to deliver those positioning related UL messages to the LMF and/or how to send positioning related DL messages to UE if any when UE is in RRC inactive state from RAN3 perspective.
Discussion
2.1 Scenarios to be considered
As agreed in RAN2, the positioning messages can be exchanged when UE is in RRC_INACTIVE state anyway, and the positioning related UL messages is the initiator. We could firstly discuss the different scenarios when the network received the UL positioning messages and to see how to successfully deliver the UL messages in different scenarios, and then discuss how to successfully deliver the DL messages in those scenarios. Below scenarios can be considered:
From serving gNB perspective
· Serving gNB is unchanged
· Serving gNB is changed
From architecture perspective
· Not in spilt architecture
· In split architecture
Observation 1, the discussion of how to deliver LPP messages from UE is still on-going in RAN2, but some issues can be solved mainly in RAN3. 
Proposal 1, RAN3 to consider below issues for positioning in RRC inactive state.
- How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state.
- How to support UL positioning when UE is in RRC_INACTIVE state
2.2 Positioning related UL and DL messages delivery 
When UE is performing DL positioning and/or DL+UL positioning in RRC_INACTIVE state, there will be positioning related UL messages (e.g. LPP messages), if the serving gNB receives the UL message, the serving gNB will handle the LPP messages differently in different scenarios:
Scenario 1: the serving gNB is unchanged (i.e. last serving gNB)
The LPP message can be delivered to the LMF as the serving gNB has the positioning related context, there will be no additional impact if we don’t consider SDT part.
Scenario 2: the serving gNB is changed (i.e. new serving gNB)
The LPP message cannot be delivered to the LMF as the new serving gNB has no positioning related context, i.e. the new serving gNB doesn’t know the LPP messages should be sent to which AMF/LMF.
To make sure the LPP message can be transmitted to the right LMF, below options can be further discussed:
· Option 1: UE provides the LMF information along with LPP message
· Option 2: The new serving gNB requests the last serving gNB for LMF information
· Option 3: The new serving gNB transmits the LPP message as a container to the last serving gNB through Xn interface.
As RAN2’s agreements said, “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.”, it is possible that the positioning related DL messages (LPP message and/or RRC message) can be sent when UE is in RRC_INACTIVE state.
If the positioning related DL message is DL LPP messages, it can be handled the same as UL LPP messages but with reverse direction.
Observation 2 when the serving gNB is changed, the new serving gNB cannot know how to deliver the UL LPP messages if UE is in RRC_INACTIVE state.
Proposal 2 RAN3 agree to discuss below options to support UL LPP messages successful delivery when the serving gNB is changed.
-	Option 1: UE provides the LMF information along with LPP message
-	Option 2: The new serving gNB requests the last serving gNB for LMF information
-	Option 3: The new serving gNB transmits the LPP message as a container to the last serving gNB through Xn interface.
2.3 UL positioning when UE is in RRC_INACTIVE state
[bookmark: _GoBack]If the positioning related DL message is related to UL positioning (e.g. to configure SRS), different scenarios should be considered.
In the split architecture
No matter the serving gNB changes or not, if the serving gNB configured SRS to the UE for UL positioning in RRC_INACTIVE state, and if it’s in the split architecture, the gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration)
the serving gNB is changed (i.e. new serving gNB)
when the serving gNB is changed, the SRS should be re-configured to UE by the new serving gNB, below options can be considered:
Option 1, notify the LMF the serving cell/gNB is changed, and the LMF imitates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.
Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.
Proposal 3 gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.
Proposal 4 RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:
· Option 1, notify the LMF the serving cell/gNB is changed, and the LMF imitates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.
· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.
Conclusion
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, but some issues can be solved mainly in RAN3. 
Proposal 1, RAN3 to consider below issues for positioning in RRC inactive state.
- How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state.
- How to support UL positioning when UE is in RRC_INACTIVE state
Observation 2 when the serving gNB is changed, the new serving gNB cannot know how to deliver the UL LPP messages if UE is in RRC_INACTIVE state.
Proposal 2 RAN3 agree to discuss below options to support UL LPP messages successful delivery when the serving gNB is changed.
-	Option 1: UE provides the LMF information along with LPP message
-	Option 2: The new serving gNB requests the last serving gNB for LMF information
-	Option 3: The new serving gNB transmits the LPP message as a container to the last serving gNB through Xn interface.
Proposal 3 gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.
Proposal 4 RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:
· Option 1, notify the LMF the serving cell/gNB is changed, and the LMF imitates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.
· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.
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