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1Introduction
In the Rel-18 Positioning SID [1], positioning in inactive will be continued to satisfy the requirements on LPHAP as developed by SA. The objective is shown as below:
	· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Improved accuracy, integrity, and power efficiency:
· Study solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2]
· Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.
· Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g. timing errors, phase coherency, frequency errors, power imbalance, etc [RAN4]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary
· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state




We see the objective of LPHAP is to make further enhancement to positioning in RRC_INACTIVE and/or RRC_IDLE. However, in Rel-17 NR Positioning WI, there’s a left issue, i.e. Positioning in case of SDT without anchor relocation is “not supported” from RAN3 perspective.
In this contribution, we will discuss the support of LPHAP and inactive positioning, and provide observations and proposals accordingly.

2. Discussion
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 [4], 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


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



However, this procedure has not been fully supported in case UE resumes from a gNB different with the last serving gNB.
At step 3, the SDT technology is used to transfer the Event report from the UE. 
· If the anchor gNB decides to use SDT with anchor relocation, the event report in step 4 will be sent from the new serving gNB to LMF, 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 the anchor gNB decides to use SDT without anchor relocation, 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.
Observation 1: If SDT with anchor relocation is decided for the event reporting, UL Positioning in Inactive is already supported in Rel-17.  Or else, UL Positioning in Inactive is not supported.

To resolve this issue, several potential solutions are provided:
· 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, anchor gNB decides to use SDT with anchor relocation.
· Option 2: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, anchor gNB fails the procedure and relocate the full UE context to the new gNB.
· Option 2bis: In case of anchor gNB decides SDT without anchor relocation, and NRPPa Positioning Information Request is sent to the anchor gNB, anchor gNB relocate the full UE context to the new gNB, and also provides the SRS characteristics and the routing ID to the receiving gNB.
· 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, and this should be discussed and decided in RAN2.
The Option 2 is already supported, in this case, the anchor gNB fails the on-going NRPPa Positioning Information Request procedure and relocate the full UE context when anchor gNB receives the Positioning Information Request (for UL Positioning). If needed, the LMF will re-initiate the Positioning Information Request procedure towards the new serving gNB after UE context relocation and path switch.
The option 2bis, the difference with the option 2 is SRS characteristics received in NRPPa message in the anchor gNB is also relocated to the target gNB, and target gNB is responsible for replying the NRPPa message to the LMF. Actually, this solution is also supported in Rel-17, the SRS characteristics is introduced to the XnAP UE Context Retrieval Response.  
The overall procedures for option 2/2bis could be illustrated with the figure below:

 Figure 1. Context relocation during RA-based SDT without UE context relocation
In the beginning, anchor gNB does not know the UL positioning will be initiated, thus it may decide to use SDT without anchor relocation for UL SDT signalling (Event Report). When the Positioning Information Request is received during this SDT procedure, it could change the mind to relocate the full context to the receiving gNB for further actions of UL positioning.
The option 3 may involve new XnAP procedure for SRS relocation, as the anchor need to get the SRS resources allocated by the new gNB, to configure the UE and response to LMF.

Compared the above options, to make the whole procedures simple and minimise the standard impact, the option 2 and 2bis are preferred, no extra stage 3 impact is foreseen.
Proposal 1: the anchor gNB could relocate the UE context when it receives the NRPPa Positioning Information Request from LMF during SDT without anchor relocation. With it, the UL positioning in inactive is supported, and no extra stage 3 work is needed.
As for SDT, we only adopt the procedures, RA-SDT with anchor relocation, or without anchor relocation. It’s not clear whether it’s allowed to trigger UE context relocation during SDT without anchor relocation. Thus, we propose to capture the above figure in TS 38.300, to have full pictures of possible SDT operations. The corresponding TP for TS 38.300 is provided in section 5.
Proposal 2: Discuss and agree the TP for TS 38.300 as attached in the section 5.


On top of the Option 2 and 2bis, the Option 1and Option 3 could be taken as further enhancement. The option 1, option 3 or the other options should not be discussed in this study item, they could be further discussed in TEI18 or NR NTN Rel-18 WI, if needed.
Proposal 3: Any other solutions to support Positioning in Inactive in case of SDT without anchor relocation could be further discussed in TEI18 or Rel-18 NR Positioning WI.

For LPHAP in Rel-18, RAN groups will further study the RAN impact to satisfy the requirements on LPHAP as developed by SA1, on the power consumption, positioning accuracy, etc. If any RAN3 impact is pending to the progress of other WGs.
Proposal 4: If any RAN3 impact to support LPHAP is pending to the progress of the other WGs.
3. Conclusion
[bookmark: _GoBack]In this contribution, we discussed the support of LPHAP and inactive positioning. Based on the discussion, we provided the following observations and proposals:
Observation 1: If SDT with anchor relocation is decided for the event reporting, UL Positioning in Inactive is already supported in Rel-17.  Or else, UL Positioning in Inactive is not supported.
Proposal 1: the anchor gNB could relocate the UE context when it receives the NRPPa Positioning Information Request from LMF during SDT without anchor relocation. With it, the UL positioning in inactive is supported, and no extra stage 3 work is needed.
Proposal 2: Discuss and agree the TP for TS 38.300 as attached in the section 5.
Proposal 3: Any other solutions to support Positioning in Inactive in case of SDT without anchor relocation could be further discussed in TEI18 or Rel-18 NR Positioning WI.
Proposal 4: If any RAN3 impact to support LPHAP is pending to the progress of the other WGs.
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5. TP for TS 38.300
[bookmark: _Toc83657281][bookmark: _Toc109154110]18.x	Context Relocation during SDT with UE context relocation
The overall procedure for SDT procedure over RACH with UE context relocation during SDT with UE context relocation is illustrated in the figure 18.x-1.

 Figure 18.x-1. Context relocation during RA-based SDT without UE context relocation

1-5. The steps are same as the steps of RA-based SDT without UE context relocation in section 18.3 of TS 38.300.
6. The last serving gNB decides to relocate the UE context during the SDT without anchor relocation for some of the reasons, e.g., when it receives the NRPPa Positioning Request from LMF.
7. Last Serving gNB sends the RETRIEVE UE CONTEXT RESPONSE message to the Receiving gNB.
8-13. The steps could be referred to the RA-based SDT with UE context relocation in section 18.2 of TS 38.300.
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