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1. Introduction
 In RAN2#123bis meeting, the agreements on LPHAP enhancement have been made as follows:
Agreements:
Introduce an autonomous TA adjustment enabler in the area-specific SRS configuration. If configured by the network, subject to UE capability, UE autonomously adjusts the stored RSRP when cell-reselection happens.
Maintain the WA that a new resume cause is introduced for SRS configuration request.  Implement the running CR accordingly and finalise the decision at next meeting when all WIs conclude.
There is only one SRS configuration per validity area.
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.
This contribution would like further to discuss the leftover issues of the LPHAP enhancement.

2. Discussion
[bookmark: _Hlk149656503]2.1 Alignment between (e)DRX and PRS configurations
In RAN2#123 meeting, the alignment of PRS to fixed (e)DRX is agreed to support, and the UE-initiated on-demand PRS request procedure is reused for this, as shown below. 
Agreements:
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.
However, it is still open for other additional solutions. Considering the heavy workload and limited time left for Rel-18 Positioning, besides this agreed solution, we should not further consider any additional alternative solution on this, and some conclusions might be needed to close the possible discussions.
Proposal 1 Alignment of (e)DRX to fixed PRS is NOT supported.
Proposal 2 LMF-initialized on-demand PRS request procedure is NOT supported for the alignment of the PRS configuration to the fixed (e)DRX configuration, relying on UE-initiated procedures instead.
Regarding the UE-initiated on-demand PRS request procedure agreed for the alignment of PRS to fixed (e)DRX, further enhancements on the current on-demand PRS request message were also discussed in RAN2#123 meeting, e.g., 
· 1) to include the demanded PRS time offset associated with each requested PRS periodicity, to align with PO location.
· 2) to include the demanded PRS time duration associated with each requested PRS periodicity, to align with PO location.
· 3) to include more than one of the demanded PRS periodicities per PFL, to align with PO locations within and outside the PTW, respectively. 
· 4) to include requested DL-PRS activation periodicity/start offset/duration, to align with periodic PTW location.
· 5) to include UE-related (e)DRX information and LPHAP indication.
Before discussing what needs to be included or enhanced in the UE-initiated on-demand PRS request message, we should determine firstly between two ways forward put on the table. 
[bookmark: _Hlk146186459]The first one is to enhance the DL-PRS configuration itself to be included in the on-demand PRS request message. If we go for this, RAN2 may subsequently discuss how to enhance the DL-PRS configuration for the cases not involving the PTW and involving the PTW respectively based on bullets 1) - 4), which may consume more time to solve the diverge.
[bookmark: _Hlk146186560]The other way forward is to include the LPHAP indication and UE-related (e)DRX information in the on-demand PRS request message, i.e., bullet 5) above, which intends to trigger the LMF to collect other neighbour cells (e)DRX. Considering the limited time left for Rel-18 Positioning, we prefer to consider this way forward which may not need more effort on the further details. 
Proposal 3 Regarding enhancements on the current UE-initiated on-demand PRS request message for alignment of PRS to the fixed (e)DRX, RAN2 to discuss the following two ways forward:
-	Option 1: to enhance the DL-PRS configuration itself to be included in the on-demand PRS request message
-	Option 2: to include the LPHAP indication and UE-related (e)DRX information in the on-demand PRS request message
Proposal 4 RAN2 to agree to include the LPHAP indication and UE-related (e)DRX information in the on-demand PRS request message.

2.2 Release of SRS (pre)configuration
In RAN2#123bis meeting, one agreement was made regarding the conditions of releasing the SRS for positioning (pre)configuration as shown below. It is still FFS on if any other solution is needed.
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.
[bookmark: _Hlk149569396]Taking the conditions of Rel-17 positioning SRS in RRC_INACTIVE as the baseline, there are also some straightforward conditions of releasing the SRS for positioning (pre)configuration which are necessary to be supported, as summarized as follows: 
· Reception of RRCSetup: Similar to Rel-17 positioning SRS in RRC_INACTIVE, for the case that RRCSetup is received by UE and if the RRCSetup is in response to RRCReestablishmentRequest, RRCResumeRequest, or RRCResumeRequest1, it means that UE falls back to RRC connection establishment from RRC connection re-establishment or resume, so any stored UE Inactive AS context and suspendConfig including the SRS for positioning configuration would be discarded for this exception situation. 
· Reception of RRCResume: Similar to Rel-17 positioning SRS in RRC_INACTIVE, for the case that RRCResume is received by UE, UE returns to RRC_CONNECTED from RRC_INACTIVE, therefore UE should release the suspendConfig including the SRS for positioning configuration.
· Reception of RRCRelease without suspendConfig: For the case that RRCRelease is received by UE and if the RRCRelease does not include suspendConfig, UE performs the actions upon going to RRC_IDLE with the release cause ‘other’, any stored UE Inactive AS context and suspendConfig including the SRS for positioning configuration would be released or discarded.
At the same time, note that these conditions have already been covered by the legacy spec, and no stage-3 impact is foreseen. It would be better to have an agreement to confirm this.
Proposal 5 UE releases the SRS (pre)configuration upon the reception of RRCSetup, RRCResume, or RRCRelease without suspendConfig. No stage-3 impact is foreseen.
Besides, as summarized by RRC running CR rapporteur in the post-meeting email discussion, one open issue on LPHAP is also related to the conditions, i.e., whether SRS configuration will be released after UE moves out of the validity area or only the timer is stopped.
As a consensus, when UE reselects to a cell out of the SRS validity area, UE cannot keep transmitting SRS and the area-specific TA timer is stopped. In this case, if the SRS configuration is not released, one interpretation is that UE keeps the SRS configuration and expects to re-use this when UE comes back to the same validity area. 
[bookmark: OLE_LINK1]However, if relying on this area-specific TA timer to further maintain the validation of the SRS configuration, the misunderstanding on when the SRS configuration is valid between UE and gNB might occur. As shown in the figure below, when UE reselects to a cell out of the SRS validity area, UE stops area-specific TA timer 1; and when UE returns to this validity area later, an area-specific TA timer 2 would be restarted from its initial configured value or with the remaining time length. Whatever the time length of the restarted timer is, from gNB perspective, since gNB does not know UE behaviors on stopping and restarting area-specific TA timer, gNB would assume the SRS configuration is invalid after one entire time length of area-specific TA timer 1. 


If introducing a new timer to manage the validation of SRS configuration instead of relying on the area-specific TA timer, from UE perspective, UE has to maintain separate timers on this, which increases the complexity of UE implementation and the additional power consumption is against the objective of LPHAP UE.
To sum up, in our understanding, as long as the area-specific TA timer is expired or stopped, UE should perform the similar actions as for Rel-17 inactivePosSRS-TimeAlignmentTimer, i.e., stop the SRS transmission and release the invalid SRS configuration for the cases that UE reselects to a cell out of the SRS validity area or the area-specific TA timer is expired.
Proposal 6 UE releases the SRS (pre)configuration when the area-specific TA timer expires.
Proposal 7 UE releases the SRS (pre)configuration when UE reselects to a cell out of the SRS validity area.

2.3 Pre-configured SRS and UE-specific SRS with validity area
In RAN2#123bis meeting, the following working assumptions on using one new codepoint of resume cause in the RRC message RRCResumeRequest for both SRS configuration request and the activation indication of the pre-configured SRS are discussed and maintained. 
RAN2#123 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.

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. 
RAN2#123bis Agreements:
Maintain the WA that a new resume cause is introduced for SRS configuration request.  Implement the running CR accordingly and finalise the decision at next meeting when all WIs conclude.
There is only one SRS configuration per validity area.
Considering that it is the majority view that 1-bit indication is feasible for both cases above and it has already been captured in the current running RRC CR [3], we propose to confirm these working assumptions in this meeting.
Proposal 8 RAN2 to confirm WA as “A new resume cause is introduced for both SRS configuration request and the activation indication of the pre-configured SRS”.
Furthermore, from UE perspective, the current 1-bit indication solution cannot indicate more to differentiate multiple (pre)configured SRS. When a UE sends a 1-bit indication in a cell, gNB needs to distinguish between SRS configuration request and the activation indication of the pre-configured SRS, or know which pre-configured SRS the UE expects to activate. 
To solve this issue, the network should adopt a proper configuration to UE to avoid gNB misunderstanding the 1-bit indication. i.e., network needs to ensure that 1) a cell is only included in one validity area and 2) for each validity area there is only one SRS (pre)configuration. In RAN2#123bis meeting, we made an agreement to confirm the second part above. Here, we propose to confirm the first part to help NW implementation. 
Proposal 9 It is up to NW implementation to distinguish between SRS configuration request and the activation indication of the pre-configured SRS.
Proposal 10 A cell only belongs to one validity area.
Another issue discussed in the email discussion R2-2308812 [2] of the last meeting is “for the concept of pre-configured SRS what SRS type can be supported? E.g., periodic SRS and SP SRS.” In our understanding, considering the activation indication of pre-configured SRS has already been supported, the activation mechanism of SP SRS via MAC CE would be redundant. For pre-configured SP SRS, UE has to send the activation indication and then receive the Positioning SRS Activation MAC CE before transmitting SRS, which brings unnecessary power consumption for LPHAP UE. Note that the intention of LPHAP objective is for use case 6, in which only periodic SRS is expected. Therefore, we propose to support periodic SRS only for preconfigured SRS.
Proposal 11 Only periodic SRS is supported for pre-configured SRS.
In RAN1 reply LS R2-2309409(R1-2308349) [1], RAN1 further provides the area-specific SRS configuration parameter list as follows. 
	Regarding the parameters for area-specific SRS configuration, 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
. inactivePosSRS-TimeAlignmentTimer
. inactivePosSRS-RSRP-ChangeThreshold
. BWP parameters
. locationAndBandwidth
. subcarrierSpacing
. cyclicPrefix
· srs-PosConfig
. SRS-PosResourceSet
. srs-PosResourceSetId
. srs-PosResourceIdList
. resourceType
. p0 and alpha
. pathlossReferenceRS-Pos
· SRS-PosResource
. srs-PosResourceId
. transmissionComb
. resourceMapping
. freqDomainShift
. freqHopping
. groupOrSequenceHopping
. resourceType
. sequenceID
. spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
. A list of PCIs defining the positioning area
. autonomous TA adjustment enabler


In the area-specific SRS configuration parameter list provided by RAN1, the PCIs list is used to define positioning area. But in the current running RRC CR [3] in RAN2, CGI is used instead considering PCI only can differentiate 1023 different cells which may have collision for cells involved in a large validity area. To deal with the mismatch between the understanding of RAN1 and RAN2, there are the following two options on the table:
· Option 1: RAN2 sticks to using CGI, and replies LS to inform RAN1.
· Option 2: RAN2 changes to use PCI.
In our understanding, we prefer to stick to the current RAN2 decision to avoid the potential collision for cells involved in a validity area.
Proposal 12 [bookmark: _Hlk142527926]RAN2 sticks to using a list of CGIs to define the validity area, and replies LS to inform RAN1.

2.3 MAC open issues on time alignment
As summarized by MAC running CR rapporteur in the post-meeting email discussion, there are some ENs to be addressed for LPHAP in MAC spec.
	[bookmark: _Toc131023390][bookmark: _Toc52796468][bookmark: _Toc52752006][bookmark: _Toc46490311][bookmark: _Toc37296185][bookmark: _Toc29239826]5.2	Maintenance of Uplink Time Alignment
[bookmark: _Hlk149583770]Editor's NOTE:	FFS whether when the UE autonomously adjust the TA when cell reselection happens, the TAT is restarted.
5.26.2	TA validation for SRS transmission in RRC_INACTIVE
Editor’s NOTE:	FFS the pathloss reference threshold condition for positioning SRS transmission when validity area is configured.
Editor's NOTE:	FFS the definition of the current RSRP for TA validation based on the LS send to RAN4.


Regarding the EN in clause 5.2, as mentioned above, gNB does not know UE behaviours on restarting TAT, which would lead to the misunderstanding on when the SRS configuration is valid between UE and gNB. Therefore, TAT should not be restarted when the UE autonomously adjusts the TA when cell resection happens.
Proposal 13 The area-specific TA timer is NOT restarted when the UE autonomously adjusts the TA when cell reselection happens.
Regarding the first EN in clause 5.26.2, the issue on the pathloss reference threshold condition might need to be further clarified. In the current running RRC CR [3], a new threshold other than Rel-17 inactivePosSRS-RSRP-ChangeThreshold has already been added for SRS configuration with validity area. There is no FFS issue from our perspective, hence we propose to remove this EN and close the discussion on this.
Proposal 14 Remove “Editor’s NOTE:	FFS the pathloss reference threshold condition for positioning SRS transmission when validity area is configured” from the current MAC running CR.

3. Conclusion
Based on the discussion above, we give the following proposals:
<Alignment between (e)DRX and PRS configurations>
Proposal 1 Alignment of (e)DRX to fixed PRS is NOT supported.
Proposal 2 LMF-initialized on-demand PRS request procedure is NOT supported for the alignment of the PRS configuration to the fixed (e)DRX configuration, relying on UE-initiated procedures instead.
Proposal 3 Regarding enhancements on the current UE-initiated on-demand PRS request message for alignment of PRS to the fixed (e)DRX, RAN2 to discuss the following two ways forward:
-	Option 1: to enhance the DL-PRS configuration itself to be included in the on-demand PRS request message
-	Option 2: to include the LPHAP indication and UE-related (e)DRX information in the on-demand PRS request message
Proposal 4 RAN2 to agree to include the LPHAP indication and UE-related (e)DRX information in the on-demand PRS request message.
<Release of SRS (pre)configuration>
Proposal 5 UE releases the SRS (pre)configuration upon the reception of RRCSetup/RRCResume/ RRCRelease without suspendConfig. No stage-3 impact is foreseen.
Proposal 6 UE releases the SRS (pre)configuration when the area-specific TA timer expires.
Proposal 7 UE releases the SRS (pre)configuration when UE reselects to a cell out of the SRS validity area.
<Pre-configured SRS and UE-specific SRS with validity area>
Proposal 8 RAN2 to confirm WA as “A new resume cause is introduced for both SRS configuration request and the activation indication of the pre-configured SRS”.
Proposal 9 It is up to NW implementation to distinguish between SRS configuration request and the activation indication of the pre-configured SRS.
Proposal 10 A cell only belongs to one validity area.
Proposal 11 Only periodic SRS is supported for pre-configured SRS.
Proposal 12 RAN2 sticks to using a list of CGIs to define the validity area, and replies LS to inform RAN1.
<MAC open issues on time alignment>
Proposal 13 The area-specific TA timer is NOT restarted when the UE autonomously adjusts the TA when cell reselection happens.
Proposal 14 Remove “Editor’s NOTE:	FFS the pathloss reference threshold condition for positioning SRS transmission when validity area is configured” from the current MAC running CR.
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