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1. Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution, the leftover issues of SRS configuration with validity area, alignment between PRS and (e)DRX will be discussed.
2. Discussion
2.1	SRS configuration with validity area
2.1.1 Validity for SRS configuration
In [Post123bis][410][POS] Rel-18 positioning RRC CR (Ericsson) [1], the following open issue was discussed with giving out the proposal “The release clause is not needed.” . However, the proposal is not quite clear and the issue related to the validity of SRS is not solved totally. In RAN2#123bis, the following agreement was achieved.
Rely on network explicit release as a baseline for release of the SRS configuration in Rel-18.  FFS if any other solution is needed.  This agreement does not revert the existing agreement about stopping the area-specific TA timer when the UE reselects out of the validity area.
At present, companies proposed the following candidate conditions when to release the SRS configuration with validity area.
· Option 1: When UE reselects out of the validity area;
· Option 2: When srs-PosRRC-InactiveValidityArea is stopped/expired;
· Option 3: Introduce a validity timer for SRS configuration. The SRS configuration is released upon validity timer expires.
For option 1, if UE release SRS when it reselect out of the validity area, when the UE reselect back to the validity area, it cannot use the configured SRS, and the UE needs to request SRS again. This is against with the goal of low power of LPHAP. And there will be some problems for the delta configuration of SRS configuration with validity area, because the NW does not know the UE released the SRS configuration.
[bookmark: OLE_LINK15][bookmark: OLE_LINK18]For option 2, the UE release SRS when the inactivePosSRS-ValidityAreaTAT stopped/expired. This mechanism is against with the goal of low power of LPHAP. Because if the UE wants to reserve the SRS configuration, it has to maintain a validity TA and TA timer. Otherwise, the UE may need to request SRS again and again when the SRS is released upon stop/expire of TA timer. More seriously, when the UE is configured as adjust TA autonomously, if the UE adjust TA autonomously without notifying the NW, the validity state of SRS at UE and NW maybe not aligned, which may bring some problems on the SRS resource management. And whether the TA timer need to be restarted and how RAN know that have not been discussed.
Proposal 1: The SRS configuration with validity area should not be released under the following conditions.
· When UE reselects out of the validity area.
· When inactivePosSRS-ValidityAreaTAT is stopped/expired.
For option 3, it is a simpler way to control the validation of SRS configuration is to introduce a separate validity time. When the validity time expires, the UE and NW will release the SRS resource. Considering RAN3 has agreed that the SRS configuration with validity area is request by LMF and determined by the serving cell, the validity time of the SRS configuration can also be determined by the serving cell. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK24]Proposal 2: Introduce a separate validity time to control how long the SRS resource is reserved for the UE within the validity area. When the new validity time expires, the UE releases the SRS.
2.1.2 TAT handling for autonomous TA update
According to the discussion in [2], there is an open issue on the TAT handling for autonomous TA update, i.e., whether the TAT will be restarted when the UE autonomously adjust the TA when cell reselection happens.
	[bookmark: _Toc131023390][bookmark: _Toc52796468][bookmark: _Toc52752006][bookmark: _Toc46490311][bookmark: _Toc37296185][bookmark: _Toc29239826]5.2	Maintenance of Uplink Time Alignment
Editor's NOTE:	FFS whether when the UE autonomously adjust the TA when cell reselection happens, the TAT is restarted.


In RAN2#122, it has been agreed that the UE will stop the SRS transmission when the inactivePosSRS-ValidityAreaTAT expires. That is because upon the timer expires, the UE consider TA becomes invalid.  However, when UE autonomously adjust the TA when cell reselection happens, the UE considers it acquires valid TA of the new cell. Hence, upon UE autonomously adjust the TA, it should restart the inactivePosSRS-ValidityAreaTAT. 
Agreements:
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Define an SRS for positioning validity-area specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state.
- The UE starts/restarts the area-specific TA timer when it receives the TA command.
- The UE stops the SRS transmission when the area-specific TA timer expires.
- The UE stops the area-specific TA timer when it reselects to a cell out of the SRS validity area.
- Other stop/restart conditions can be discussed.
Proposal 3: Upon UE autonomously adjust the TA, it should restart the inactivePosSRS-ValidityAreaTAT.
Another related issue is whether the UE should inform NW about the restart of the inactivePosSRS-ValidityAreaTAT when autonomously adjust the TA. Based on our analyzation in section 2.1.1, we think when srs-PosRRC-InactiveValidityArea stops/expires, the SRS configuration with validity area should not be released. If proposal 1 can be agreed, the srs-PosRRC-InactiveValidityArea only controls the SRS transmission, but not related to the validity of SRS configuration. Therefore, the UE does not need to inform NW the restart of srs-PosRRC-InactiveValidityArea upon autonomously adjustment of the TA. Otherwise, if proposal 1 cannot be agreed, upon autonomously adjustment of the TA, the UE needs to inform the NW the timer is restarted to avoid resource misalignment between UE and the NW. This is against with the low power goal of LPHAP. Hence, we propose the following proposal base on our proposal 1.
Proposal 4: If proposal 1 can be agreed, then upon UE restart the inactivePosSRS-ValidityAreaTAT when autonomously adjust the TA, it does not need to inform the NW.
2.1.3 Preconfigured SRS
In the current RRC running CR, there is an editor’s note shown as follow.
	Editor’s Note: For preconfigured SRS, there is no need to start the inactivePosSRS-ValidityAreaTAT immediately. But for Periodic SRS the above clause would be needed. Agreement says: “Periodic SRS is supported to be configured with validity area. This agreement does not affect preconfigured SRS.” How to differentiate normal and preconfigured SRS. FFS How to start/stop the timer.


Based on the editor’s note and the discussion in the past meetings, the leftover issues for preconfigured SRS are summarized as follow.
· [bookmark: OLE_LINK38][bookmark: OLE_LINK39]For the concept of preconfigured SRS: What is the supported SRS type?  Could the preconfigured SRS allowed to be configured with more than one SRS validity areas?
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29]FFS start conditions of inactivePosSRS-ValidityAreaTAT for the preconfigured SRS;
· FFS release conditions of the preconfigured SRS configuration;
· If periodic SRS is configured, when the UE starts sending SRS, e.g., upon receiving the configuration or upon receiving activation indication.
· Identify possible spec impacts on RAN1/RAN3. (As far as we know, RAN1/RAN3 has not carried out any related work on preconfigured SRS)
It can be seen that, there are still a lot of leftover issues, which need to be further discussed.
Proposal 5: The following issues on preconfigured SRS need to be further discussed.
· For the concept of preconfigured SRS: What is the supported SRS type?  Could the preconfigured SRS allowed to be configured with more than one SRS validity areas?
· FFS start conditions of inactivePosSRS-ValidityAreaTAT for the preconfigured SRS;
· FFS release conditions of the preconfigured SRS configuration;
· If periodic SRS is configured, when the UE starts sending SRS, e.g., upon receiving the configuration or upon receiving activation indication.
· Identify possible spec impacts on RAN1/RAN3. (As far as we know, RAN1/RAN3 has not carried out any related work on preconfigured SRS)
2.2	Alignment between PRS and (e)DRX
In RAN2#123, it was agreed that UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
Agreements:
At least alignment of PRS to fixed (e)DRX is supported.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]For this feature, DRX and eDRX are all need to be considered. Based on the Discontinuous Reception for paging mechanism specified in TS38.304 [9], it can be seen that, the difference between UE operates in eDRX and does not operate in eDRX is on the determination of T, i.e., the DRX cycle of the UE. If UE operates in eDRX and if NW configured PTW, the UE may need to listen to the PO with one DRX cycle within PTW and with another DRX cycle out of the PTW. 
After determines the DRX cycle, the UE determines the PF and PO within one DRX cycle with the parameters of PF_offset, N and so on. When UE operates in eDRX and if NW configured PTW, the offset within the PTW and out the PTW may be different. 
In current UE-initiated On-Demand PRS procedure, the UE can send an On-Demand PRS request to the LMF to request an expected periodicity of PRS. To describe the PO positions of the UE configured with eDRX, two DRX cycles, two offsets, PTW_start and PTW_end are needed. However, the LMF and gNB may don’t need such accurate position of PO to make alignment. To minimum the spec impact and reduce the coordination complexity of LMF and gNB, we could introduce another expected periodicity of PRS in the On-Demand PRS request in LPP Request Assistance Data message. Each of the expected periodicities is associated with an offset.
[bookmark: OLE_LINK23]Proposal 6: Introduce another expected periodicity of PRS in the On-Demand PRS request in LPP Request Assistance Data message. Each of the expected periodicities is associated with an offset.
3. Conclusion
In this contribution, we have discussion on leftover issues of LPHAP, with the following observations and proposals:
SRS configuration with validity area
Proposal 1: The SRS configuration with validity area should not be released under the following conditions.
· When UE reselects out of the validity area.
· When inactivePosSRS-ValidityAreaTAT is stopped/expired.
Proposal 2: Introduce a separate validity time to control how long the SRS resource is reserved for the UE within the validity area. When the new validity time expires, the UE releases the SRS.
Proposal 3: Upon UE autonomously adjust the TA, it should restart the inactivePosSRS-ValidityAreaTAT.
Proposal 4: If proposal 1 can be agreed, then upon UE restart the inactivePosSRS-ValidityAreaTAT when autonomously adjust the TA, it does not need to inform the NW.
Proposal 5: The following issues on preconfigured SRS need to be further discussed.
· For the concept of preconfigured SRS: What is the supported SRS type?  Could the preconfigured SRS allowed to be configured with more than one SRS validity areas?
· FFS start conditions of inactivePosSRS-ValidityAreaTAT for the preconfigured SRS;
· [bookmark: _GoBack]FFS release conditions of the preconfigured SRS configuration;
· If periodic SRS is configured, when the UE starts sending SRS, e.g., upon receiving the configuration or upon receiving activation indication.
· Identify possible spec impacts on RAN1/RAN3. (As far as we know, RAN1/RAN3 has not carried out any related work on preconfigured SRS)
Alignment between PRS and (e)DRX
Proposal 6: Introduce another expected periodicity of PRS in the On-Demand PRS request in LPP Request Assistance Data message. Each of the expected periodicities is associated with an offset.
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