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1. [bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]Introduction
There has been extended discussion in RAN2 on potential enhancements for latency reduction for positioning since the last few meetings, in particular related to the pre-configuration of assistance data. In RAN2#116-e meeting, there was some discussion on remaining open issues related to latency reduction enhancements and the following agreements were made:

Agreements:
Proposal 1: Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
Proposal 2: It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
FFS spec impact from these proposals.

Agreement:
Pre-configured assistance data (distinct from “pre-defined configuration” as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR).  FFS whether to capture this in a spec.

Agreement:
Proposal 8 (modified): Down-prioritize dynamic triggering of a preconfigured SRS at UE in connected mode by gNB for transmitting SRS based on measurement report provided by UE in Rel-17.

In this contribution, we further discuss these aspects as well as other open issues, e.g. regarding latency reduction related to scheduled location time and UE capability indication and present our views.
1. Discussion
On pre-configuation of assistance data
Based on the discussion in the last meeting, is seems evident that provision of DL-PRS related assistance data and any associated validity criteria can be provided to the UE in advance of the positioning measurement procedure. While it has been agreed that assistance data can be configured independently across multiple positioning sessions, an important aspect that has not been discussed clearly is whether there is a common understanding between LMF and the UE on what the current DL-PRS configuration is currently valid/applicable. Given that we do not have any agreements on the validity conditions associated with the DL-PRS related assistance data, it is not clear if LMF can be aware of what DL-PRS configuration is being used by the UE for the ongoing positioning procedure. 
One option to consider is that the UE only uses the most recently configured DL-PRS assistance data for positioning. However, this option is not very flexible and more importantly, there is still the question of how long the UE considers the pre-configured assistance data as valid. Therefore, there is a need for some form of mechanism to maintain the DL-PRS configuration and associated assistance data in order to make sure that the LMF and UE are both aligned in terms of what PRS configuration and assistance data shall be used for any given measurement and its validity. In our view, this is best served by having a add/mod/release mechanism for pre-configured DL-PRS assistance data, whereby the UE and LMF are both clearly aligned about what DL-PRS assistance data shall be used for a given positioning procedure. Specifically, the LMF should be able to release a pre-configured assistance data if it is considered to be no longer valid. In case it is not released, the UE shall consider it as valid for positioning measurements. Specifically, when the positioning session is triggered, the UE can reuse the previously configured assistance data as long as it is valid, unless the LMF updates the pre-configured assistane data. This brings us to the question of validity, i.e. how long the UE maintains the preconfigured assistance data? In order to address this, we can consider two options:A validity timer can be defined such that the UE and LMF are both aligned on whether the previously configured assistance data is valid for positioning measurements.
Alternatively, we can rely on UE implementation such that UE may explicitly request assistance data again in case it deems that the previous one is no longer valid.
Proposal 1: Introduce an Add/mod/release mechanism for pre-configured DL-PRS assistance data.
Proposal 2: RAN2 to discuss if a validity timer associated with pre-configured DL-PRS assistance data shall be defined to ensure that UE and LMF are aligned on the validity of the AD.

On Scheduled location time
There has been extended discussion on the interpretation of scheduled location time in RAN2/SA2 for the past few meetings, leading to the SA2 asking RAN2 whether scheduled location time can help in the reduction of LCS latency.

	Answer 2: Some companies in SA2 think the Scheduled Location Time should not be sent to NG-RAN and UE. Other companies believe RAN WGs should decide whether it may be useful to send the Scheduled Location Time to NG-RAN and the UE in order to trigger measurements at or close to the scheduled location time.
Question A: in order to get a clear view from RAN WG, SA2 sincerely ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency.



Subsequently, there was discussion in RAN2 and a response LS was sent with the following understanding:
	· Question A: in order to get a clear view from RAN WG, SA2 sincerely ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency.
Answer from RAN2:
RAN2 understand that this is for a use case where a LCS Client that is requesting the location of a target UE knows a time T at which the location should be obtained. In such cases, the scheduled location time T would allow the latency for obtaining and reporting the location of a target device to be reduced by the duration of the location preparation phase which allows a reduction of latency. But the scheduled location time does not allow further latency reduction during the location execution phase. 



[bookmark: _Hlk70938011]Based on the above, it seems clear that there is limited, if any, benefit offered by scheduled location time during the positioning procedure. The tangible benefit offered during the location preparation phase can already be partially reaped by usage of existing LPP framework, which already contains a field (responseTime) to indicate the maximum time difference as measured between receipt of the RequestLocationInformation message and transmission of a ProvideLocationInformation message. The LMF ensures that the RequestLocationInformation message is triggered such that it is ‘close’ to the scheduled location time and the responseTime field within has enough margin to make sure that the location measurement is reported to the LMF respects the scheduled location time. The scheduled location time can be used by the LMF to determine when the location preparation and/or execution phase should be initiated (i.e. when the LMF triggers the positioning procedures) and does not need to necessarily be reported to NG-RAN for performing measurements. Note that this also evidenced by SA2 CR [1] that explicitly captures the following notes, which corroborates the explanation above that LMF can take the scheduled location time into account when triggering the location request without having to explicitly indicate it to NG-RAN and that LPP specification needs to be updated to enable carrying this scheduled location time information to the UE:
	NOTE 6:	LMF does not deliver the scheduled location time to NG-RAN as part of step 12.
NOTE 7:	The LMF may send a location request to the UE at step 12 containing the scheduled location time sometime before the scheduled location time to allow the UE to enter CM Connected state shortly before the scheduled location time.




Proposal 3: RAN2 is proposed to confirm that Scheduled Location Time does not need to be provided to the NG-RAN and the LMF can implicitly take it into account to schedule positioning procedures (as per SA2 CR).
[bookmark: _Toc465993148]Proposal 4: As per SA2 decision, the LPP RequestLocationInformation message shall be updated to carry scheduled location time to the UE from the LMF.

Storing UE positioning capability in AMF
SA2 sent LS to RAN2 indicating that SA2 has agreed the attached CR to TS 23.273 to support storage of UE positioning capabilities in the 5GC, and thereby consider enabling some reduction in latency when positioning a UE. In addition, SA2 asked RAN2 whether the UE positioning capability is variable or not? Subsequently, there was extended discussion in RAN2 and it was agreed that the positioning related UE capabilities can be variable. However, there is still the question of any potential RAN impact, specifically in terms of whether some indication needs to be defined to inform the LMF on whether the positioning related capability is variable or not. Based on SA2 agreed CR, the procedure on storing UE positioning capability in AMF is:
	77.	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. The service operation includes a LCS Correlation identifier, the serving cell identity of the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios, and the client type and may include an indication if UE supports LPP, the required QoS, UE Positioning Capability if available and Supported GAD shapes. If any of the procedures in clause 6.11.1 or clause 6.11.2 are used the service operation includes the AMF identity.
8.	The LMF performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3. During this step the LMF may use the Namf_Communication_N1N2MessageTransfer service operation to request the transfer of a Positioning related N1 message to the UE or the transfer of a Network Positioning message to the serving NG-RAN node (gNB or NG-eNB) for the UE. The LMF shall determine a geographical location and optionally a location in local coordinates.
9.	The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE and UE Positioning Capability if the UE Positioning Capability is received in step 8 including an indication that the capabilities are non-variable and not received from AMF in step 7. The service operation includes the LCS Correlation identifier, the location estimate, its age and accuracy and may include information about the positioning method and the timestamp of the location estimate.
10.	The AMF returns the Namf_Location_ProvidePositioningInfo Response towards the GMLC/LRF to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method and the timestamp of the location estimate. The AMF stores the UE Positioning Capability in UE context when received from LMF.



Therefore, the following can be summarized:
When AMF/LMF have no UE positioning capability,
1 the LMF will acquire UE positioning capability from the UE via LPP procedure, and forward it to the AMF;
2 the AMF will Store UE Positioning Capability received from an LMF;
When AMF has UE positioning capability, the AMF will send the UE Positioning Capability along with the received location request to an LMF.
The only potential impact to RAN2 is, whether the UE needs to indicate that the capabilities are non-variable or not. From the above procedural text, it seems SA2 assume that an indication on whether the UE capabilities are non-variable, but we think that this needs to be discussed and decided in RAN2.
Observation 1: Storing UE positioning capability in AMF has no RAN2 impact except potential issue on whether the UE needs to indicate that the capabilities are non-variable.
Note that the issue of variable UE capability could also happen in Rel-16, i.e. the UE’s CA configuration could be changed during positioning session, but we did not specify anything for it. To our understanding, it can be resolved by proper network implementation, e.g. the LMF can retrieve UE UL SRS capability again if the LMF wants to get “accurate” UE UL SRS capability. 
Therefore, we do not see the need to have the indication on whether UE positioning capability is “variable” or not since the LMF could be aware of this based the received UE positioning capability. 
Proposal 5: It is proposed to agree that:
· RAN2 does not see the need to introduce the indication on whether UE positioning capability is “variable” or not, since the LMF can be aware of this based on received UE positioning capability.
· RAN2 assumes that the issue can be resolved by network implementation considering the issue also exists in Rel-16 even if positioning capability is not stored in AMF. 
· Send LS to SA2 to inform them of the above RAN2 agreements so they can update their specifications accordingly.

Proposal 6: Storing UE positioning capability in AMF has no RAN impact except potential stage 2 description.

1. Conclusion
This contribution discusses the remaining open issues related to latency reduction during positioning procedure and makes the following observations and proposals:
Proposal 1: Introduce an Add/mod/release mechanism for pre-configured DL-PRS assistance data.
Proposal 2: RAN2 to discuss if a validity timer associated with pre-configured DL-PRS assistance data shall be defined to ensure that UE and LMF are aligned on the validity of the AD.
Proposal 3: RAN2 is proposed to confirm that Scheduled Location Time does not need to be provided to the NG-RAN and the LMF can implicitly take it into account to schedule positioning procedures (as per SA2 CR).
Proposal 4: As per SA2 decision, the LPP RequestLocationInformation message shall be updated to carry scheduled location time to the UE from the LMF.

Observation 1: Storing UE positioning capability in AMF has no RAN2 impact except potential issue on whether the UE needs to indicate that the capabilities are non-variable.
Proposal 5: It is proposed to agree that:
RAN2 does not see the need to introduce the indication on whether UE positioning capability is “variable” or not, since the LMF can be aware of this based on received UE positioning capability.
RAN2 assumes that the issue can be resolved by network implementation considering the issue also exists in Rel-16 even if positioning capability is not stored in AMF. 
Send LS to SA2 to inform them of the above RAN2 agreements so they can update their specifications accordingly.

Proposal 6: Storing UE positioning capability in AMF has no RAN impact except potential stage 2 description.
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