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1Introduction
In Positioning Rel-17 WI, we discussed how to support Inactive Positioning. However, the work is not fully completed. In the RAN3#116-e [1], it’s confirmed that the Inactive Positioning in case of “without anchor relocation” is not supported in Rel-17, to be discussed in Rel-18.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]C: RAN3 to re-confirm that INACTIVE positioning in case of "without anchor relocation" is not supported in Rel-17. To be discussed in Rel18.

As this is the leftover of Rel-17 and not tightly connect to the Rel-18 objectives, we should further discuss and finalize the work in the Rel-18 TEI.
In this contribution we will further discuss how to make support of INACTIVE positioning in case of "without anchor relocation", and provide the proposal accordingly.

2. Discussion
2.1 The key issue to be resolved for Inactive Positioning
In Rel-17, the deferred 5GC-MT-LR procedure for Periodic or Triggered Location Events when a UE is in RRC INACTIVE state could be found in [2], in which the whole procedure for UL positioning with SDT could be illustrated by the figure below:
	Annex B:
Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT – UL-only positioning


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Figure B: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (UL-only positioning).


In the overall procedures as above, at step 3, the SDT technology is used to transfer the Event report from the UE. In SDT Rel-17, the overall procedures for SDT with anchor relocation and SDT without anchor relocation have been specified in the TS 38.300. 
When RRCResumeRequest message together with the UL signalling (LCS event reporting) are received, the receiving gNB may initiate the MO-SDT procedures by sending a Retrieval UE Context Request towards the last serving gNB, the last serving gNB may decide to relocate the UE context or not.
· If the SDT with anchor relocation is decided by the last serving gNB, the event report in step 4 will be sent from the new serving gNB to LMF after context relocation, and the following-up UL positioning procedures, from step 5 to step 9 will be done between LMF and the new serving gNB. This procedure is fully supported in Rel-17.
· But if SDT without anchor relocation is decided by the last serving gNB, the event report in step 4 will be sent from the anchor gNB to the LMF, and the NRPPa Positioning Information Request in step 5 will be sent from LMF to the anchor gNB. In this case, how to handle the NRPPa message, how to allocate the SRS resources for the UE are not resolved in Rel-17.
[bookmark: _GoBack]As the UL SDT signalling here is a NAS PDU, the last serving gNB does not know the UL signalling is for UL Positioning or not. And currently, there’s no definite assistance info from UE to assist the last serving gNB make the decision to relocate the UE context or not.
Observation 1: there’s no clear assistance info which could indicate the SDT procedure is for UL positioning or not. 
Observation 2: If SDT with anchor relocation is decided, UL Positioning in Inactive is already supported in Rel-17.  Or else, UL Positioning in Inactive is not supported.
If SDT without anchor relocation is decided for the transmission of the first UL SDT signalling, the UL/DL SDT signalling and or data will be exchanged between the last serving gNB and 5GC. Correspondingly, the UL/DL SDT signalling and or data need to be forwarded between the Receiving gNB and the last serving gNB.
The first UL SDT signalling (LCS Event Report) will be signaled to the LMF via the last serving gNB. Then the LMF may initiate the NRPPa Positioning Information Request procedure towards the last serving gNB. The key issue is how to handle the NRPPa Positioning Information Request in case of SDT without anchor relocation is decided, the issue is illustrated with the figure below:

Figure 1. The key issue to be resolved for Inactive Positioning
Proposal 1: Key issue to resolve is how to handle the NRPPa Positioning Information Request during the SDT without anchor relocation, including how to allocate the SRS resource and how to response the LMF etc.
2.2 Potential solutions
To resolve the issue mentioned in the section 2.1, some potential solutions are provided below:
· Option 1: For the Event Report (in step 3), UE indicates the receiving gNB this is associated to UL positioning, receiving gNB indicates this to the anchor gNB, the anchor gNB decides to use SDT with anchor relocation for the transmission of the UL signalling.
· Option 2: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, the anchor gNB sends the UE back to RRC_INACTIVE state by generating the RRCRelease message, just like the handling of non-SDT data as been specified in Rel-17. 
· Option 3: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, anchor gNB still keep the UE context, and request for SRS resource allocation from the receiving gNB.
The Option 1 has impact to Uu and Xn, which should be discussed and decided in RAN2 firstly, e.g. whether and how to indicate gNB the UL SDT signalling is associated to UL Positioning.  
Observation 3: whether and how to indicate the gNB the ongoing UL-SDT signalling (NAS PDU) is for UL positioning is up to RAN2, and currently there’s no consensus on this.

The Option 2 could be illustrated with the figure below:


[bookmark: OLE_LINK1]Figure 2: Support of UL Positioning in case of SDT without anchor relocation with legacy procedures
As the above, if NRPPa Positioning Information Request is received during SDT without anchor relocation, the last serving gNB could send the UE back to RRC_INACTIVE. Then the last serving gNB could page the UE again for the following-up positioning procedure, MT-SDT or the legacy DL data transmission in Inactive could be used. The UE resumes in the receiving gNB to response the Paging, the receiving gNB request for the UE context from the anchor gNB, the anchor gNB relocates the full UE context this time, the SRS characteristics is also provided to the receiving gNB. The Receiving gNB allocate the SRS resources according to the SRS characterstics receivied from the last serving gNB, it initiates the Path Switch Procedure and becomes the new anchor, it should also response the NRPPa Positioning Information Request towards the LMF. The solution 2 could be supported without any stage 3 impact.
Observation 4: In Rel-17, during the SDT without anchor relocation case, the last serving gNB should send UE back to Inactive if any non-SDT data or signalling is arrived. 
If legacy procedures defined for Inactive is adopted, the UE will be resumed to RRC connected after it’s paged for DL data transmission. If MT-SDT is supported and the Positioning related signallings could be transferred over SDT bearers, the RRC Resume procedures in step 15/16 are not needed. The details on support of MT-SDT are to be discussed in Rel-18 SDT WI.
Observation 5: The details on support of MT-SDT are to be discussed in Rel-18 SDT WI.
With above procedures, the UL positioning in case of SDT without anchor relocation could be completed, including the SRS resource allocation, the NRPPa message response, etc. On the SRS configuration to the UE, it could be sent to the UE in step 15 if the UE is resumed, or it could be included in the RRCRelease message in step 22.
Observation 6: To adopt the option 2, the last serving gNB may decide to send the UE back to RRC_INACTIVE and then use non-SDT or MT-SDT procedures for the following-up context relocation, SRS resource allocation, data/signalling transmission, there’s no extra spec impact is foreseen.

The option 3 could be illustrated with the figure below:


Figure 3: Support of UL Positioning in case of SDT without anchor relocation with new procedures
As above, as the anchor gNB needs to get the SRS resources allocated by the receiving gNB to configure the UE and response to LMF, the option 3 may require introduction of new XnAP procedure for SRS relocation, as shown in steps 8/9. 
Observation 7: To adopt the option 3, the last serving gNB need to request for the SRS resources from the receiving gNB, and it may need to indicate the LMF the real cell identity where the UE is resumed from.
Above all, we see the option 2 could be supported without any further spec impact. However, it seems the overall procedures are a bit long and low efficient. Compared to that, the overall procedures of the option 3 are shorter than the option 2, even if it has some impact on Xn and NRPPa. To make the Inactive Positioning works better, it’s proposed to adopt the Option 3.
Proposal 2: Both option 2 and option 3 should be adopted, no extra spec impact for the option 2, some enhancements on Xn and NRPPa are needed for the option 3.

Then we further discuss the details on the specification impact to adopt the option 3.
We understand that either way is fine (use new XnAP procedure or enhancement on the existing XnAP procedure, e.g. Partial UE Context Transfer procedure) to request and reply the SRS resource over Xn. As we have introduced the Partial UE context Transfer procedure over Xn, which is used to exchange the partial UE context and corresponding data forwarding tunnels for SDT. We can simply extend the procedure to support the SRS resource request over the Xn. Which means, the last serving gNB could provide the SRS Transmission Characteristics (received in the NRPPa message) to the receiving gNB in the PARTIAL UE CONTEXT TRANSFER message. And the receiving gNB should allocate the SRS resource accordingly, and then include the SRS Configuration in the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE.
Proposal 3: The last gNB could provide Requested SRS Transmission Characteristics in the PARTIAL UE CONTEXT TRANSFER message to request for SRS resources, and the receiving gNB could allocate and provide the SRS Configuration in the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE message.  
To complete the UL positioning procedures, and make the LMF trigger the positioning measurement correctly, the last serving gNB should inform the LMF the real serving cell of the UE (where the UE is currently located), then the LMF could select proper gNBs/TRPs to send the NRPPa Measurement Request. 
Proposal 4: The last serving gNB should indicate the LMF the resumed cell identity where the UE, to make it possible for the LMF to select the proper gNBs/TRPs for the following-up measurement.

Following the P3 and P4, we provide the XnAP CR and NRPPa CR accordingly. XnAP CR is in [3], NRPPa CR is in [4].
Proposal 5: Discuss and agree the XnAP CR [3] and NRPPa CR [4] to support Inactive Positioning in case of SDT without anchor relocation.
3. Conclusion
In this contribution, we further discussed the left issue on how to support Inactive Positioning in case of SDT without anchor relocation. Based on the discussion, we provided the following observations and proposals:
Observation 1: there’s no clear assistance info which could indicate the SDT procedure is for UL positioning or not. 
Observation 2: If SDT with anchor relocation is decided, UL Positioning in Inactive is already supported in Rel-17.  Or else, UL Positioning in Inactive is not supported.
Observation 3: whether and how to indicate the gNB the ongoing UL-SDT signalling (NAS PDU) is for UL positioning is up to RAN2, and currently there’s no consensus on this.
Observation 4: In Rel-17, during the SDT without anchor relocation case, the last serving gNB should send UE back to Inactive if any non-SDT data or signalling is arrived. 
Observation 5: The details on support of MT-SDT are to be discussed in Rel-18 SDT WI.
Observation 6: To adopt the option 2, the last serving gNB may decide to send the UE back to RRC_INACTIVE and then use non-SDT or MT-SDT procedures for the following-up context relocation, SRS resource allocation, data/signalling transmission, there’s no extra spec impact is foreseen.
Observation 7: To adopt the option 3, the last serving gNB need to request for the SRS resources from the receiving gNB, and it may need to indicate the LMF the real cell identity where the UE is resumed from.

Proposal 1: Key issue to resolve is how to handle the NRPPa Positioning Information Request during the SDT without anchor relocation, including how to allocate the SRS resource and how to response the LMF etc.
Proposal 2: Both option 2 and option 3 should be adopted, no extra spec impact for the option 2, some enhancements on Xn and NRPPa are needed for the option 3.
Proposal 3: The last gNB could provide Requested SRS Transmission Characteristics in the PARTIAL UE CONTEXT TRANSFER message to request for SRS resources, and the receiving gNB could allocate and provide the SRS Configuration in the PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE message.  
Proposal 4: The last serving gNB should indicate the LMF the resumed cell identity where the UE, to make it possible for the LMF to select the proper gNBs/TRPs for the following-up measurement.
Proposal 5: Discuss and agree the XnAP CR [3] and NRPPa CR [4] to support Inactive Positioning in case of SDT without anchor relocation.
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