[bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #114-e		R3-215606
Online, 1 – 11 November, 2021

Source:	CATT 
[bookmark: Title]Title:	Positioning for UEs in RRC_INACTIVE state
[bookmark: Source]Agenda Item:	19.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN3#113-e meeting, we discussed the RAN3 impact to support positioning for UEs in RRC_INACTIVE state. Based on the discussion, we identified the issues to be addressed in RAN3, as below:
Issues to be studied:
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]- 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? (low priority in WID)
 
If UL positioning in RRC_INACTIVE state is supported, in CU-DU split case, 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.
The following solutions will be considered when the UE resumes in a new node in response to RAN paging for pending NRPPa message at the anchor node.
Option 1: The last serving node notifies the LMF by a failure message with the new serving cell and proper cause. The LMF re-sends the NRPPa message to the new serving node. 
Option 2: The last serving node forwards the NRPPa message or positioning related information to the new serving node via Retrieve UE context retrieve procedure. Further details are FFS.
Support of both options 1&2 is not precluded
The following options for ongoing positioning session handling when UE enters inactive are discussed:
Option 1: the gNB is aware of the ongoing positioning session, so not to send the UE to inactive state.
Option 2: failure message from gNB to LMF with proper cause values.
To be continued...

In this contribution, we will further analyze the open issues to support positioning in RRC Inactive, and provide corresponding observations and proposals. 

Discussion
Issue 1: How to handle the ongoing positioning session when UE enters inactive?
From the summary of the last meeting, there’re two options on the table:
· Option 1: the gNB is aware of the ongoing positioning session, so not to send the UE to inactive state.
· Option 2: failure message from gNB to LMF with proper cause values.
Currently, whether to release a UE into RRC_INACTIVE is up to NG-RAN node implementation. For the option 2, it seems not reasonable to force the UE into Inactive and fail the ongoing positioning session. 
Observation 1: It’s not reasonable to fail the ongoing positioning session when NG-RAN decides to  move the UE to Inactive.
For the option 1, the basic logic is NG-RAN would not send the UE to Inactive state if there is any ongoing positioning session(s). 
However, for the deferred 5GC-MT-LR service, periodic location events could be supported in Inactive state, an example sequence flow could be found in [2], the overall procedure is also pasted below for reference: 
Annex C:
Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning)


Figure A: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning).


In RAN2#115e, there’s an agreement related to deferred MT-LR：
Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.
From the RAN2 status as above, the positioning measurements could be done in Inactive for deferred MT-LR services.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Observation 2: For deferred MT-LR services, the positioning measurements could be done in RRC Inactive.
For deferred MT-LR case, the UE could be sent to Inactive even if the corresponding Positioning session is established in the RRC connected.
Proposal 1: gNB could move the UE to Inactive when there’s an ongoing positioning session for deferred MT-LR service. 
However, NG-RAN is not aware of whether the ongoing Positioning session is for the deferred MT-LR location service. 
Observation 3: NG-RAN is not aware of whether the ongoing Positioning session is for Deferred MT-LR service.
To assist gNB make proper decision, an indication need to be provided from LMF to NG-RAN to indicate the Positioning session is deferred MT-LR service related. Or LMF can provide the period of Deferred positioning to the gNB. Then, the gNB can decide whether to release the UE into RRC_INACTIVE if there is no data transmission.
Proposal 2: An indication or period of deferred positioning should be provided from LMF to gNB to assist the gNB to decide whether to release the UE into RRC_INACTIVE.

Issue 2: How to handle the case UE resumes in a new node in response to RAN paging for pending NRPPa message at the anchor node?
For this issue, there’re two candidate solutions on the table:
· Option 1: The last serving node notifies the LMF by a failure message with the new serving cell and proper cause. The LMF re-sends the NRPPa message to the new serving node. 
· Option 2: The last serving node forwards the NRPPa message or positioning related information to the new serving node via Retrieve UE context retrieve procedure. Further details are FFS.
When UE resumes from a gNB different from the last serving gNB, the receiving gNB initiates Retrieval UE Context procedure towards the last serving gNB. The UE context could be forwarded to the receiving gNB, and the receiving gNB could resume the RRC connection for the UE and initiates the Path Switch procedure towards AMF, then it becomes the new anchor.
For the option 1, it seems meaningful for anchor gNB to notify the LMF by a failure NRPPa message with proper cause value e.g. UE context transfer. But for the indication of the new serving cell, it seems not necessary, upon reception of the Path Switch Request, AMF knows where the UE is, and it could coordinate with LMF(s). Then LMF may re-send the NRPPa signalling towards the new NG-RAN node.
Observation 4: the new serving cell info is not necessarily to be provided from the last serving gNB to LMF via NRPPa message, AMF could do corresponding routing when receives Path Switch Request from the receiving node.
For the option 2, it seems a kind of optimization to route the NRPPa message from the anchor to the receiving node directly. But further considered the potential contents of the NRPPa message, some of them are tightly linked to gNB or cell, which means for different gNBs/ cells, the NRPPa message may need to set different content. E.g. TRP INFORMATION REQUEST is linked to the TRP information, which maybe different between the gNBs. 
Therefore, it’s not feasible to forwards NRPPa message or positioning related information to the new serving node via Retrieve UE context retrieve procedure.
Observation 5: Content of NRPPa message may be tightly linked to the gNB or cell, thus it should not be propagated between the gNBs over Xn.
Base on the discussion above, we would propose:
Proposal 3: For the pending NRPPa message in the last serving gNB, the last serving gNB could notify the LMF by a failure response with a proper cause value when UE response the RAN paging in a gNB different from the last serving gNB. 

Issue 3: How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state?
On how to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state, it’s pending to the mechanisms defined in SDT WI. E.g. transfer the UL and DL LPP messages in RRC Inactive state with or without anchor relocation. 
Proposal 4: How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE is pending to the mechanisms discussed in SDT WI, SDT transmission with or without anchor relocation.

Conclusion
In this contribution, we further discuss the open issue on positioning for UEs in RRC_INACTIVE state. Based on the discussion, the following observations and proposals are provided:
Observation 1: It’s not reasonable to fail the ongoing positioning session when NG-RAN decides to  move the UE to Inactive.
Observation 2: For deferred MT-LR services, the positioning measurements could be done in RRC Inactive.
Proposal 1: gNB could move the UE to Inactive when there’s an ongoing positioning session for deferred MT-LR service. 
Observation 3: NG-RAN is not aware of whether the ongoing Positioning session is for Deferred MT-LR service.
Proposal 2: An indication or period of deferred positioning should be provided from LMF to gNB to assist the gNB to decide whether to release the UE into RRC_INACTIVE.
Observation 4: the new serving cell info is not necessarily to be provided from the last serving gNB to LMF via NRPPa message, AMF could do corresponding routing when receives Path Switch Request from the receiving node.
Observation 5: Content of NRPPa message may be tightly linked to the gNB or cell, thus it should not be propagated between the gNBs over Xn.
Proposal 3: For the pending NRPPa message in the last serving gNB, the last serving gNB could notify the LMF by a failure response with a proper cause value when UE response the RAN paging in a gNB different from the last serving gNB. 
Proposal 4: How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE is pending to the mechanisms discussed in SDT WI, SDT transmission with or without anchor relocation.
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