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1. Introduction
The issue of positioning context transfer for the UE in RRC Inactive state was discussed during Rel-17. Due to time limit, the discussion of the issue was postponed to Rel-18 and the following agreement was made at RAN3 116-e [1]:
RAN3 to re-confirm that INACTIVE positioning in case of "without anchor relocation" is not supported in Rel-17. To be discussed in Rel18.
Since almost of the companies acknowledge the issue, in this paper, we discuss it and the solution.
We bring this contribution to the 31.2 Agenda Item, because the change is related to rel-17 feature support. There is no way to enable the feature without impacting SDT procedure which is out of scope of the rel-18 Work Item. The solution could not be “embed” in LPHAP Validity Area solutions since SDT failed any RETRIEVE Ue CONTEXT due to the introduction of the Partial Ue Context Transfer.  	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Since the SDT support the scenario of without anchor relocation, it is of high probability that after the UE send the event report via SDT and the last serving RAN decide to keep the UE context. In this case, the NRPPa message Positioning Information Request will arrive at the anchor gNB and the anchor gNB would still need to trigger the RAN paging. The RAN paging will terminate the SDT procedure, which cause extra signalling and power consumption at the UE and cause extra latency for the positioning.  Therefore, it is proposed to support the scenario of without anchor relocation for UE positioning.
Proposal 1: Support the scenario of without anchor relocation for UE positioning.
Two scenarios were discussed during the previous meetings [2]: deferred positioning case and the normal positioning case. The later refers to the case that the UE is already in RRC Inactive state when the NRPPa message arrives.
Figure 1 shows scenario 1, deferred positioning case, where the NRPPa transactions may be triggered after the LMF receives the LCS event report.
Since the event report message is transparent to the anchor gNB and the serving gNB, the UE context transfer procedures (step 4, 5) does not contain the transfer of any positioning information. After receiving the positioning information request message, the anchor gNB can send the SRS Characteristics Information received from the LMF to the serving gNB, then the serving gNB can use the information to allocate SRS resources for the target UE. The Xn-AP PARTIAL UE CONTEXT TANSFER procedures can be reused to transfer positioning related context.
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Figure 1, Deferred Postioning in SDT without anchor relocation
Step 1. The UE sends an RRCResumeRequest with event report. 
Step 2-3. The serving gNB identifies the anchor gNB using the I-RNTI and retrieve the UE context by means of Xn-AP Retrieve UE Context procedure. The serving gNB indicates that the UE request is for an SDT. The anchor gNB decides not to relocate the full UE context. 
Step 4-5. The anchor gNB sends partial UE context including SDT related RLC context for the establishment of the SDT session via Xn-AP Partial UE Context Transfer procedure. 
NOTE: See clause 18.3 of TS 38.300 for more details for SDT. 
Step 6-7.  The event report message is forwarded to the LMF. 
Step 8. LMF sends Positioning Information Request message to the anchor gNB, requesting for SRS configuration for the target device. 
Step 9. Upon receiving the request, the anchor transfers the SRS Transmission Characteristics obtained from step 8 to the serving gNB,e.g, by sending PARTIAL UE CONTEXT TRANSFER message. 
Step 10. The serving gNB determines the UL SRS resources for the target device based on the received information, and includes the SRS configuration, e.g, in the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGEMENT message.
Step 11. The anchor gNB sends the Positioning Information Response message to the LMF.
Step 12. Then LMF sends the Event Report ACK. 
Step 13. The serving gNB detects the end of SDT session and sends the RETRIEVE UE CONTEXT CONFIRM message including whether this is a “normal” end of SDT transaction or a radio link problem. 
Step 14-16. Upon receiving the RETRIEVE UE CONTEXT CONFIRM message and deciding to terminate the SDT, the anchor gNB responds to the serving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message with SRS configurations for positioning in RRC_Inactive. 




Figure 2 shows scenario 2, normal positioning case, where the NRPPa message arrives before RRC resume. In this scenario, the positioning related context can be transferred along with other UE context in the PARTIAL UE CONTEXT TRANSFER procedures. Proposal 1 can also solve the problem in this scenario.
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Figure 2, normal positioning in case of without anchor relocation
Step 1. The LMF sends Positioning Information Request message to the anchor gNB requesting for SRS configuration for the target device. 
Step 2-3. Since the target device is in RRC_Inactive state, the anchor gNB initiates RAN-paging to reach the target device.
Step 4-6. The target device sends the RRC Resume Request to the serving gNB. The serving gNB identifies the anchor gNB using the I-RNTI and retrieve the UE context by means of Xn-AP Retrieve UE Context procedure. The anchor gNB decides not to relocate the full UE context. 
Step 7. Upon receiving the request, the anchor transfers the SRS Transmission Characteristics to the serving gNB by sending PARTIAL UE CONTEXT TRANSFER message. 
Step 8. The serving gNB determines the UL SRS resources for the target device, and includes the SRS configuration in the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGEMENT message.
Step 9. The anchor gNB sends the Positioning Information Response message to the LMF.
Step 10-12. The anchor gNB responds to the serving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRC Release message with SRS configuration for positioning in RRC_Inactive. 




With regard to the informtion element exhcanged, we would like to clarify that the Requested SRS Transmission Characteristics IE was also included in the RETRIEVE UE CONTEXT RESPONSE message in Rel-17, we can reuse the similar mechanism as in Rel-17. The Spatial Relation information or the Pathloss Reference information are optional, and (if they are present) are also provided to the new serving gNB. The new serving gNB will decide whether these information can be reused in the new serving gNB, and perform RRC Reconfiguration accordingly;
- If these information cannot be reused, the new serving gNB cannot provide Spatial Relation or Pathloss Reference related reconfigurations to the UE, as legacy.

Proposal 2: Reuse the PARTIAL UE CONTEXT TRANSFER procedures to transfer positioning related information between the anchor gNB and the serving gNB.
CR for 38.423 is provided. It is proposed to agree the CR.
Proposal 3:  Agree the CR.
4. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Support the scenario of without anchor relocation for UE positioning.
Proposal 2: Reuse the PARTIAL UE CONTEXT TRANSFER procedures to transfer positioning related information between the anchor gNB and the serving gNB.
[bookmark: _Toc423020280]Proposal 3:  Agree the CR R3-235532 [2].
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