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1. Introduction
 In RAN2#123 meeting, the agreements on LPHAP enhancement have been agreed as follows:
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.
[bookmark: OLE_LINK1]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.

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

[bookmark: OLE_LINK4]Agreements:
[bookmark: _Hlk145928476]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
This contribution would like to further discuss the leftover issues of the LPHAP enhancement.

2. Discussion
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, in our understanding, besides this agreed solution, we should not further consider any additional alternative solution on this.
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 proposed in the last 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 neighbor 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.

[bookmark: _Hlk146798883]2.2 Extending eDRX cycle beyond 10.24s in RRC_INACTIVE
Regarding to extend eDRX cycle beyond 10.24s in RRC_INACTIVE, in RAN1 reply LS R2-2309409(R1-2308349) [2] and RAN4 reply LS R2-2309454(R4-2314360) [5] received in this meeting, it is confirmed that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE from RAN1 and RAN4 perspective respectively. 
In the last meeting, extending the PRS periodicity larger than 10240 ms was also discussed but no common consensus was achieved. However, according to RAN1 LS R2-2309423(R1-2308571) [3] received in this meeting as shown below, RAN2 is asked to work on the higher layer signalling details to introduce candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, since a longer PRS and/or SRS periodicity is deemed beneficial for UE operating LPHAP. As requested by RAN1, we may come back to further discuss this.
	1. Overall Description:
During RAN1#114 meeting, a longer PRS and/or SRS periodicity is discussed and deemed beneficial for UE operating LPHAP with the following agreement achieved:
Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
0. FFS: specification impact on PRS/SRS configuration.
0. Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)
2. Actions:
To RAN WG2 and RAN WG3
ACTION: RAN1 respectfully requests RAN2 and RAN3 to take the above information into account in the future work.



As one of the objectives of the Rel-18 Positioning WID RP-232670 [1] is to specify solutions for alignment between (e)DRX in RRC_INACTIVE and PRS configurations, and bearing in mind that RAN2#121 eRedCap AI has made the following agreements regarding the Long eDRX cycle: Long eDRX cycle (>10.24 s) value range of enhanced INACTIVE eDRX is same as IDLE eDRX from 20.48s to 10485.76s, i.e., hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, it is reasonable to extend the PRS periodicity larger than 10240ms. For the specific values of periodicity, we may consider these values above as baseline and further discuss in stage-3.
Proposal 5 RAN2 to agree that the PRS periodicity is extended to be larger than 10240ms to suit the eDRX cycle value for eDRX paging cycle in RRC_INACTIVE and/or RRC_IDLE. FFS the specific values among hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024.

[bookmark: _Hlk146198593]Besides, extending SRS periodicity larger than 10240 ms is also mentioned in RAN1 LS R2-2309423(R1-2308571) [3], however, it is out of the scope given in Rel-18 Positioning WID RP-232670 [1]. Therefore, in our opinion, we should NOT pursue the enhancement on extending SRS periodicity.
Proposal 6 RAN2 NOT to pursue the enhancement to extend SRS periodicity larger than 10240 ms.

2.3 Measurement in RRC_IDLE and report in RRC_CONNECTED
In SA2 reply LS R2-2309474(S2-2309926) [6], SA2 answers the questions on reporting positioning measurements taken in RRC_IDLE asked by RAN2, as shown below.
	[bookmark: OLE_LINK6]1. Overall Description:
SA2 thanks RAN2 for its LS (R2-2306695/S2-2308313) on “LS to SA2 on reporting positioning measurements taken in RRC_IDLE”.
In the LS, RAN2 thinks that reporting in RRC_CONNECTED of measurements taken in RRC_IDLE is feasible, and kindly asks SA2 to check if there are any impacts in SA2 specifications. However, the LS do not mention the corresponding solutions/procedures used for the reporting. 
SA2 believes that knowing corresponding solutions/procedures used for reporting is a necessity for the checking requested by RAN2. Therefore, SA2 kindly asks RAN2 following question:
Question 1: For the aforementioned reporting, will RAN2 use existing procedures defined by RAN2, e.g. LPP? 

If the answer to question 1 is “yes”, then there is no impact to SA2 specification. 
If the answer to question 1 is “No”, then SA2 need check whether there are impacts to SA2 specification caused by the new procedure defined by RAN2. 

2. Actions:
[bookmark: _Hlk46227635]To RAN2
ACTION:	SA2 kindly asks RAN2 to take the above information into account.


It states that whether there are SA2 spec impacts or not depends on how to report positioning measurements to LMF. In our understanding, the intention from RAN2 is to report positioning measurements to LMF in RRC_CONNECTED relying on the legacy LPP procedures related to location information transfer, which means there is no impact on SA2 specification. Therefore, a proposal would be needed to confirm this. 
Proposal 7 RAN2 to confirm that it is feasible for a UE that performs DL PRS measurements in RRC_IDLE and reports the measurements in RRC_CONNECTED via LPP message. No stage-3 spec impact in RAN2 is foreseen.

2.2 Release of SRS (Pre)configuration
The conditions of releasing the SRS for positioning (pre)configuration is still FFS, which could be summarized as follows, taking the conditions of Rel-17 positioning SRS in RRC_INACTIVE as baseline: 
· [bookmark: _Hlk146543157]Case 1 (Reselection to a cell out of validity area)/Case 2 (Area-specific TA timer expiry): For the cases that UE reselects to a cell out of the SRS validity area or the area-specific TA timer is expired, UE cannot keep transmitting SRS for positioning, therefore it is not necessary for UE to keep the invalid SRS configuration. 
· Case 3 (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. 
· Case 4 (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.
· Case 5 (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.
To sum up, as long as the area-specific TA timer is expired or stopped, or as long as UE receives NW indication via RRC signalling, UE should perform the same actions as for Rel-17 inactivePosSRS-TimeAlignmentTimer, i.e., stop the SRS transmission and release the invalid SRS configuration.
Proposal 8 UE releases the SRS (pre)configuration when the area-specific TA timer expires.
Proposal 9 UE releases the SRS (pre)configuration when UE reselects to a cell out of the SRS validity area.
Proposal 10 UE releases the SRS (pre)configuration upon the reception of RRCSetup/RRCResume/ RRCRelease without suspendConfig.

2.3 Pre-configured SRS and UE-specific SRS with validity area
In RAN2#123 meeting, it is discussed to use 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, the following working assumptions are made.
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.

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 endorsed running 38331 CR [8], we propose to confirm these working assumptions in this meeting.
Proposal 11 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, 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. However, from UE perspective, the current 1-bit indication solution cannot indicate more to differentiate multiple (pre)configured SRS. To solve this issue, the network should adopt a proper configuration to UE to avoid gNB misunderstanding the 1-bit indication. Therefore, network needs to ensure that a cell is only included in one validity area and for each validity area there is only one SRS (pre)configuration. Although we usually do not specify the requirement on gNB, a NOTE would be good to help NW implementation.
Proposal 12 It is up to NW implementation to distinguish between SRS configuration request and the activation indication of the pre-configured SRS.
Proposal 13 RAN2 NOT to support multiple SRS (pre)configurations for one validity area.
Proposal 14 RAN2 NOT to support multiple validity areas for the same cell.

Another issue discussed in the email discussion R2-2308812 [7] 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 15 Only periodic SRS is supported for pre-configured SRS.

Regarding the capability of pre-configured SRS and UE-specific SRS with validity area, RAN2 may further discuss whether to introduce two separate capabilities for supporting SRS with validity area in RRC_INACTIVE and supporting SRS pre-configuration in RRC_INACTIVE respectively. From UE perspective, supporting SRS with validity area in RRC_INACTIVE may have more requirements on UE implementation. For example, UE may need to maintain valid TA during the validity area.
Proposal 16 Two separate UE capabilities are introduced for supporting SRS with validity area in RRC_INACTIVE and supporting SRS pre-configuration in RRC_INACTIVE respectively.

2.4 RAN1 LS triggered issues
In RAN1 reply LS R2-2309409(R1-2308349) [2], 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 endorsed running RRC CR [8] 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 17 [bookmark: _Hlk142527926]RAN2 sticks to using a list of CGIs to define the validity area, and replies LS to inform RAN1.

In RAN1 LS R2-2309429(R1-2308649) [4], the following RAN1 agreement with regards to the reference RS for the RSRP change for TA validation is attached.
	Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: 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. 


RAN1 has consensus and made agreements on the stored RSRP, as stated in the first bullet “Alt1”. In some cases, the stored RSRP is from the last serving cell; and in other cases, the stored RSRP is updated from the current camping cell. But as highlighted above there is no consensus regarding the reference RS for the current RSRP derivation. There are also similar possible options listed as follows,
· Using RSRP value in the last serving cell
· Using RSRP value in the current camping cell
· Up to UE implementation
If the stored RSRP and the current RSRP are from a different cell, e.g., the stored RSRP is derived from SSBs of the last serving cell but the current RSRP is derived from SSBs of the current camping cell, when cell re-selection occurs, the maintained TA may be invalid directly, since the difference value between the current RSRP from the current camping cell and the stored RSRP from the last serving cell might be easily larger than the RSRP threshold, which leads that an LPHAP UE cannot transmit SRS in RRC_INACTIVE. 
On the other hand, we may consider that the cell from which UE derives the current RSRP should be the same as the cell from which UE derives the stored RSRP. In this case, if UE cannot adjust TA autonomously due to not being enabled by the network, when cell re-selection occurs, UE would not update the stored RSRP based on the current camping cell, and always keep the stored RSRP from the last serving cell. Then even though UE moves far away from the last serving cell, UE has to evaluate TA validation based on the current RSRP derived from SSBs of the last serving cell, which also does not make sense.
Overall, although the issue on current RSRP has impacts on RAN2 MAC and RRC specs, TA validation is indeed within RAN1 scope. If an issue within RAN1 scope cannot achieve consensus during the discussion in RAN1, how to expect RAN2 to make a decision on this? From our perspective, RAN2 may also have the similar situation, i.e., no consensus on how to deal with this issue. Therefore, we propose to rely on RAN1 to further discuss this, or leave it to UE implementation.
Proposal 18 Regarding the reference RS for the current RSRP derivation, RAN2 relies on RAN1 to make decision, or leaves it to UE implementation.

3. Conclusion
Based on the discussion above, we give the following proposals:
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.
Proposal 5 RAN2 to agree that the PRS periodicity is extended to be larger than 10240ms to suit the eDRX cycle value for eDRX paging cycle in RRC_INACTIVE and/or RRC_IDLE. FFS the specific values among hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024.
Proposal 6 RAN2 NOT to pursue the enhancement to extend SRS periodicity larger than 10240 ms.
Proposal 7 RAN2 to confirm that it is feasible for a UE that performs DL PRS measurements in RRC_IDLE and reports the measurements in RRC_CONNECTED via LPP message. No stage-3 spec impact in RAN2 is foreseen.
Proposal 8 UE releases the SRS (pre)configuration when the area-specific TA timer expires.
Proposal 9 UE releases the SRS (pre)configuration when UE reselects to a cell out of the SRS validity area.
Proposal 10 UE releases the SRS (pre)configuration upon the reception of RRCSetup/RRCResume/ RRCRelease without suspendConfig.
Proposal 11 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 12 It is up to NW implementation to distinguish between SRS configuration request and the activation indication of the pre-configured SRS.
Proposal 13 RAN2 NOT to support multiple SRS (pre)configurations for one validity area.
Proposal 14 RAN2 NOT to support multiple validity areas for the same cell.
Proposal 15 Only periodic SRS is supported for pre-configured SRS.
Proposal 16 Two separate UE capabilities are introduced for supporting SRS with validity area in RRC_INACTIVE and supporting SRS pre-configuration in RRC_INACTIVE respectively.
Proposal 17 RAN2 sticks to using a list of CGIs to define the validity area, and replies LS to inform RAN1.
Proposal 18 Regarding the reference RS for the current RSRP derivation, RAN2 relies on RAN1 to make decision, or leaves it to UE implementation.
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