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1 Introduction
In the RAN2#123 meeting, the LPHA positioning was discussed and some agreements were made as below [1].

In this contribution, we further discuss the LPHA positioning and provide our suggestions.

2 Discussion
2.1 SRS with validity area

2.1.1 TA validation 
There are two mechanisms for UE to determine whether the TA for SRS transmission is valid or not, one is the RSRP based TA validation and the other is the TAT timer. Regarding the RSRP based TA validation, RAN1 made the following agreements as below [2]:

There are two solutions for RSRP based TA validation according to the RAN1 agreements, two solutions for RSRP based TA validation are agreed, one is that UE maintains the TA from the last serving cell and the other is UE to adjust TA autonomously. In Rel-17, UE will update the stored the RSRP of the downlink pathloss reference with the current RSRP in following case:
· Timing Advance Command MAC CE is received.
· Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed.
Therefore, for the SRS with validity area, the stored RSRP will be updated in the following case:

· Timing Advance Command MAC CE is received.
· Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed.

· UE autonomously adjusts TA when enabled by the network and when cell re-selection occur
Proposal 1: The stored RSRP for TA validation for the SRS with validity area will be updated in the flowing cases:

· Timing Advance Command MAC CE is received.

· Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed.

· UE autonomously adjusts TA when enabled by the network and when cell re-selection occur.
In the Rel-17, the MAC consider the TA to be valid when the following conditions are fulfilled:

In Rel-17, the cell which is the stored RSRP is acquired is the same as the current cell for the UE, so it is feasible for UE to compare the stored RSRP with the current RRSP. However, for the SRS with validity area, the UE will move out the cell which the stored RSRP is acquired. In our understanding, the UE should compared the stored RSRP with the RSRP which is measured from to the SSB of the cell that UE gets the stored RSRP.
Proposal 2: For the SRS with validity area, UE should compared the stored RSRP with the RSRP which is measured from the SSB of the cell that UE acquires the stored RSRP
2.1.2 TA timer 

In Rel-17, UE will notify RRC to release the positioning SRS for inactive, but for SRS with validity area, RAN1 agreed that UE could suspend/resume SRS transmission according to the spatial relation, thus we think the UE could not release the SRS with validity area and suspend the SRS transmission when the area-specific TA timer expires. In other words, when the area-specific TA timer expires, the SRS configuration is still valid if UE is in the validity area, then suspends the SRS transmission, when UE restarts the area-specific TA timer if it receives the TA command, and UE could resume SRS transmission. 
Proposal 3: UE suspends the SRS transmission when the area-specific TA timer expires, and resumes SRS transmission when the area-specific TA timer is start/restart. 
2.1.3 Validity time for SRS with validity area
When the SRS with validity area is configured to UE, UE will release the SRS when UE moves out of the validity area. If UE always moves in the validity area, the SRS will be valid continuously if the TA timer is running, it seems not reasonable. Therefore, there are two solutions for UE to release the SRS when UE is in the validity area.
Solution 1: Network send SRS release indication explicitly.

Solution 2: Introduce a validity timer for SRS with validity area.

The solution 1 will introduce additional signalling overhead, especially the paging overhead.

Proposal 4: Introduce a validity timer for SRS with validity area, UE releases the SRS when the validity timer is expired. 
2.1.4 SRS suspend/resume 
RAN1 made the agreements that UE can suspend and resume the SRS transmission as below [2]:

If UE suspends the SRS transmission, but the LMF doesn’t know it, the LMF may trigger the gNB to measure the SRS during the SRS suspension, the gNB can’t measure the SRS and may lead the LMF to trigger the SRS configuration update or reconfigure the SRS. In order to address the SRS suspension issue, UE could indicate the SRS suspension/resuming to the gNB or LMF, thus the LMF determine the feasible time for SRS measurement.

Proposal 5: The UE should indicate the SRS transmission suspension/resuming to the gNB or LMF when the SRS is suspended or resumed due to the spatial relation of SRS with validity area. 

2.1.5 SRS request

RAN2 made the following agreement on SRS request:
· When the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest

And also made the following working assumption:

· WA: A new resume cause is introduced for the above use case.

Proposal 6: We suggest confirm the following working assumption:

WA: A new resume cause is introduced for the above use case.

2.2 Preconfigured SRS
2.2.1 TA validation 

If UE starts the TA validation evaluation immediately when UE receives the preconfigure SRS, the preconfigured SRS will be released when the TA timer is expired, which means the preconfigured SRS may be released even if it is not activated by the gNB. As a result, the UE may request the preconfigured SRS and network provide the new preconfigured SRS. Therefore, it is not reasonable that the preconfigured SRS is released before activating it. In order to resolve this issue, the TA time should be started when the preconfigured SRS is activated. or the TA timer and the RSRP threshold should be configured during the preconfigured SRS activation.Moreover, UE don’t need to evaluate the TA validation based on the RSRP change before the preconfigured SRS is activated, it will lead more UE power consumption.

Proposal 7: If the TA timer and RSRP threshold are configured with the preconfigured SRS, both the TA time and the TA validation evaluation based on the RSRP change should be started while the preconfigured SRS is activated.
Proposal 8: The TA timer and RSRP threshold can be configured to UE when gNB activates the preconfigured SRS. 

2.2.2 SRS activation
Regarding the preconfigured SRS activation request from the UE, RAN2 made the following working assumption.
And also made the following working assumption:
· WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.
Proposal 9: We suggest confirm the following working assumption:

WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.

2.3 Alignment between eDRX and PRS
In last meeting, RAN2 agreed that PRS is aligned with eDRX for alignment between eDRX and PRS. Generally speaking, both UE and LMF can request PRS to align with eDRX, which is the same as the on-demand PRS. 
UE sends PRS request to LMF

UE requests LMF to align PRS with eDRX, the UE may provide eDRX parameters or preferred periodic of PRS to LMF, and LMF requests gNB to update the PRS accordingly;

LMF sends PRS request to gNB

LMF requests gNB to align PRS with eDRX, if gNB is non-serving gNB, the LMF provides the eDRX parameters or preferred periodic of PRS. And LMF may acquire the eDRX parameters from the UE or the serving cell of the UE.
Proposal 10: Both UE initiated on-demand PRS and LMF initiated on-demand PRS should be considered to support PRS and DRX alignment. 
For UE-initiated on-demand PRS request procedure for the alignment of the PRS configuration to the fixed (e)DRX configuration, the UE could provide the DRX configuration or the PO according to the DRX configuration.
Proposal 11: For UE-initiated on-demand PRS request procedure for the alignment of the PRS configuration to the fixed (e)DRX configuration, the UE could provide (e)DRX configuration or PO to the LMF.

3 Conclusions 
In this contribution, we have discussed the LPHA positioning and provided the following proposals:
Proposal 1: The stored RSRP for TA validation for the SRS with validity area will be updated in the flowing cases:
· Timing Advance Command MAC CE is received.

· Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed.

· UE autonomously adjusts TA when enabled by the network and when cell re-selection occur.
Proposal 2: For the SRS with validity area, UE should compared the stored RSRP with the RSRP which is measured from the SSB of the cell that UE acquires the stored RSRP.
Proposal 3: UE suspends the SRS transmission when the area-specific TA timer expires, and resumes SRS transmission when the area-specific TA timer is start/restart.
Proposal 4: Introduce a validity timer for SRS with validity area, UE releases the SRS when the validity timer is expired.
Proposal 5: The UE should indicate the SRS transmission suspension/resuming to the gNB or LMF when the SRS is suspended or resumed due to the spatial relation of SRS with validity area.
Proposal 6: We suggest confirm the following working assumption:
WA: A new resume cause is introduced for the above use case.

Proposal 7: If the TA timer and RSRP threshold are configured with the preconfigured SRS, both the TA time and the TA validation evaluation based on the RSRP change should be started while the preconfigured SRS is activated.
Proposal 8: The TA timer and RSRP threshold can be configured to UE when gNB activates the preconfigured SRS.
Proposal 9: We suggest confirm the following working assumption:
WA: A new resume cause is introduced for the above use case.
Proposal 10: Both UE initiated on-demand PRS and LMF initiated on-demand PRS should be considered to support PRS and DRX alignment.
Proposal 11: For UE-initiated on-demand PRS request procedure for the alignment of the PRS configuration to the fixed (e)DRX configuration, the UE could provide (e)DRX configuration or PO to the LMF.
4 References
[1] R2-2308964, “Report from session on positioning and sidelink relay”  Session chair (MediaTek)
Report
[2] R1-23xxxx, RAN1 Chair’s Notes RAN1#114
Agreements:


When the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request. The SRS configuration request is sent in the RRC message RRCResumeRequest (18/18).


WA: A new resume cause is introduced for the above use case.


Periodic SRS is supported to be configured with validity area.  This agreement does not affect preconfigured SRS.


Activation/deactivation is not required for periodic SRS.  This agreement does not affect preconfigured SRS.


Aperiodic SRS is not supported to be configured with validity area.


RAN2 do not further consider providing pre-configured SRS via system information in Rel-18.


For the activation indication and/or request for preconfigured SRSs, RRCResumeRequest message is used, and 1-bit indication in the RRCResumeRequest is introduced for this use.


WA: The resume cause introduced for the SRS configuration request can be reused for the activation indication of the pre-configuration SRS.


Sending the activation indication and/or requesting for preconfigured SRS using Msg1 is not supported.


Semi-persistent SRS is supported to be configured with validity area, and RAN2 agree to reuse legacy mechanism to deactivate the SP SRS


At least alignment of PRS to fixed (e)DRX is supported.


At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.


UE may utilize the positioning assistance data through posSIB or assistance data received in RRC_CONNECTED when UE is to perform positioning in RRC_IDLE.  No stage 3 impact is foreseen.


The following criterion needs to be defined for the start/re-start of the area-specific TA timer:


Reception of RRCRelease message containing the SRS configuration (excluding pre-configured SRS)


The following criteria need to be defined for the stop of the area-specific TA timer (FFS other conditions):


Reception of RRCResume message


Reception of RRCSetup message


Reception of RRCRelease message without SRS configuration





Agreement:


With regards to the reference RS for the RSRP change for TA validation:


The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:


If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.


otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.


Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 





1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured; and


1>	inactivePosSRS-TimeAlignmentTimer is running.





For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.
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