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1	Introduction
In the latest version of WID for R18 POS, the objectives for SRS configuration in RRC_INACTIVE are described as below [1].
	· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].



In RAN2#120, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreements:
Proposal1 (modified): SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from R2’s perspective if feasible from R1’s perspective
	The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE
Proposal2 (modified): SRS configuration request can be discussed during normative work from RAN2 perspective.
	Scenarios requiring SRS configuration request include:
	Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
	Scenario2: At the initiation of UL positioning procedure when an event is detected.
	Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase
Proposal3 (modified): Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
	The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast



In RAN2#121, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreements:
	When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.
	RAN2 assume 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.
LS to RAN3 to confirm this.


In RAN2#121bis-e, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreement:
	The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.
	RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE.
	SRS configuration request can be indicated via Msg3/MsgA transmission.  FFS if the request is in the RRC message or an accompanying MAC CE.


In RAN2#122, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	Agreements:
	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.
	RAN2 consider that the LMF should determine the area-specific SRS configuration.  Details are up to RAN3. LS to RAN3 to indicate this conclusion, including RAN1 to prompt them for parameters.  To be included in the LS from [AT122][415].
	RAN2 will introduce an activation indication and/or request for preconfigured SRS using at least Msg3/MsgA; FFS if Msg1 would be supported also.  FFS RRC signalling or MAC CE for the Msg3/MsgA case, as for the configuration request.  This agreement does not imply that the UE will be allowed to transmit autonomously.


In RAN2#123, the following agreements were made regarding SRS configuration in RRC_INACTIVE:
	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
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 provides our views on some remaining issues on SRS configuration in RRC_INACTIVE. 
2	Discussion
2.1	SRS configuration in multiple cells (i.e., validity area)
According to the objectives in WID, RAN2 needs to discuss the potential enhancement for SRS configuration in multiple cells. In our view, the common SRS configuration can be used within multiple cells. For that, the SRS configuration in RRC Release message can be associated with the validity area (i.e., the list of cells where the SRS configuration is valid). 
Regarding this, at RAN2#121, RAN2 agreed the following:
· When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
· Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.
Issue on spatial relation information and pathloss RS
Based on the agreement above, it is understood that the UE uses a common SRS configuration, such as SRS-PosConfig-r17 including SRS-PosResource(Set), for all cells within a specific validity area. However, certain parameters in the SRS configuration, such as spatial relation information and pathloss reference, may need to be different in different cells.
In general, the LMF determines a set of receiving TRPs to be used for positioning a target UE based on the serving gNB's location. The spatial relation information/pathloss reference of the SRS resource (set) is then configured as the DL RS from the selected receiving TRPs.
For SRS configuration in validity area, if the receiving TRPs can be changed according to UE’s serving cell within the validity area, the UE needs to have different spatial relation information/pathloss reference for different cells. However, in this case, the LMF needs to request multiple sets of TRPs (here, each TRP set can be the set of receiving TRPs for each cell within validity area) to measure the SRS from the target UE even though the UE can actually transmit the SRS toward only one set of TRPs. To avoid this kinds of inefficiency, we can consider additional signalling procedure for the UE to report its cell reselection within validity area, but this direction is not preferred since this will increase UE’s power consumption. 
Alternatively, if a common set of receiving TRPs is assumed within the validity area, there is no need to configure different spatial relation information/pathloss reference for different cells within the validity area. The UE can continue to transmit the SRS using the common SRS configuration without additional signalling overhead to report its cell reselection to the network.
Regarding this issue, RAN1 has agreed the following until now.
	Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is absent in the configuration, the UE determines the pathloss RS using a RS resource obtained from the SS/PBCH block of the camping cell that the UE uses to obtain MIB as the pathloss RS.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS
· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state:
· When the spatial relation information is absent in the configuration, the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources;
· When the spatial relation information is provided in the configuration, it is applicable across the cells within the SRS positioning validity area. Further study the configuration details.
· FFS: spatial relation information validity criteria, and whether/how to determine UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.

Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when the spatial relation information is provided in the configuration, support:
· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, the UE suspends the transmission of the SRS for positioning resource.

Agreement
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.


Based on the agreement above, now RAN1 is considering two general cases below for both spatial relation and pathloss reference.
* Case 1: Spatial relation/pathloss RS is absent in the SRS configuration.
* Case 2: Spatial relation/pathloss RS is provided in the SRS configuration.
In case1, it is understood that the UE can determine spatial domain transmission filter/pathloss RS to use by itself without having additional signalling to report its cell reselection within the validity area. 
In case 2, for spatial relation information, RAN1 agreed that the spatial relation information provided in the SRS configuration is applicable across the cells within the SRS positioning validity area (i.e., no need to update spatial relation information upon cell reselection within validity area). It is also agreed that the UE can suspend the SRS Tx when the spatial relation information cannot be accurately measured and then resume the SRS Tx if the spatial relation information can be accurately measured again.
In case 2, regarding pathloss RS, RAN1 agreed that the path loss RS configuration in Rel-17 can be reused. It is also agreed that if the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell. 
According to the discussion above, there is no need of additional signalling procedure between UE and network to update pathloss RS upon cell reselection within the validity area. 
Based on the observation above, we would like to propose the following.
Proposal 1: RAN2 confirm that for SRS transmission within validity area, the UE can keep transmitting SRS without additional signalling to update spatial relation information/pathloss RS upon cell reselection.

Issue on TA maintenance
Meanwhile, regarding TA maintenance for SRS Tx within validity area, the following agreements are made in RAN2 until now
	From RAN2#122:
	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.
From RAN2#123:
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



Based on the agreement above, we understand that the UE starts the area-specific TA timer upon receiving RRCRelease message from NW and stops the SRS transmission when the area-specific TA timer expires. However, we need further discussion on the UE operation upon expiry of the area-specific TA timer. In Rel-17 SRS configuration for UE in RRC_INACTIVE state, the UE releases the SRS configuration when inactivePosSRS-TimeAlignmentTimer expires. 
On the other hand, in Rel-18 LPHAP, the motivation of introducing the validity area in SRS configuration is to allow the UE to continue SRS transmission in RRC_INACTIVE state while consuming minimum energy. Considering the motivation, it seems reasonable to allow the UE to keep the SRS configuration even after expiry of the area-specific TA timer and restarts the SRS transmission after having a new TA value. By allowing that, the UE can avoid additional energy consumption to receive a new SRS configuration. 
Based on the discussion above, we would like to propose the following.
Proposal 2: When the area-specific TA timer expires, the UE stops the SRS transmission but it does not release (i.e. maintains) the SRS configuration. 
In our view, the UE operation in the proposal 2 can be also applied to the TA invalidation due to pathloss RS RSRP change over the threshold.  
Proposal 3: When the RSRP of the pathloss RS changes more than the area-specific RSRP threshold, the UE stops the SRS transmission but it does not release (i.e. maintains) the SRS configuration. 
In release 17, the UE uses the TA value associated with the PTAG for SRS transmission [2]. Thus, according to the legacy operation, the UE needs to update the TA value for SRS transmission upon any cell re-selection. With the SRS configuration in multiple cells, if the UE keeps using the old TA value even after the cell re-selection, it will cause the severe interference in uplink channels of the new serving cell due to the timing misalignment between OFDM symbols. Regarding this issue, RAN1 agreed the following.
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).


According to the RAN1 agreement, it is understood that the UE maintains the TA from the last serving cell by default. However, after some time, the UE would detect that the TA is not valid any more by TAT expiry or RSRP change and stop the SRS transmission. In this case, there should be a way for the UE to update the TA with the new camping on cell and continue the SRS transmission within the validity area. For that, we think the UE can trigger random access procedure by sending RRCResumeRequest with a new cause (e.g., TAupdate). 
Proposal 4: When the UE detects invalid TA while transmitting SRS within the validity area, it can trigger random access procedure by sending RRCResumeRequest with a new cause (e.g., TAupdate) to update the TA and continue SRS transmission.
Regarding the autonomous TA adjustment, RAN1 sends the LS (R1-2306248) to ask RAN4 about the feasibility and RAN4 sends the reply LS (R4-2314359) as below.
	RAN4 thanks RAN1 for the LS (R1-2306248) on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states. RAN4 has discussed this issue and agreed on the following:
· It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area. 
· The condition and UE behavior during autonomous UL timing adjustment are under discussion in RAN4.


The reply LS describes that RAN4 confirms the feasibility of UE autonomous TA adjustment and they will continue the discussion on the condition and UE behavior during autonomous TA adjustment. Depending on the discussion result in RAN4, there can be RAN2 spec. impact (e.g., network configuration via RRC signalling, UE operation in MAC, …). Since RAN4 is still under discussion on this, RAN2 can postpone the discussion on RAN2 spec. impact for autonomous TA adjustment.
Proposal 5: RAN2 to postpone the discussion on autonomous TA adjustment and wait for further progress in RAN4.
2.2 SRS configuration request
Regarding SRS configuration request, RAN2 has agreed the following until the last meeting.
· (At RAN2#121) RAN2 assume 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.
· (At RAN2#121bis-e) SRS configuration request can be indicated via Msg3/MsgA transmission.  FFS if the request is in the RRC message or an accompanying MAC CE.
· (At RAN2#123) 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.
Based on the agreement above, now it is understood that the UE can request a new SRS configuration by sending RRCResumeRequest message with the new cause (e.g. srs-RequestOrActivation) when it reselects out of the positioning validity area during SRS transmission.
Meanwhile, in release 17, the UE can transmit SRS for positioning while in RRC_INACTIVE state, based on SRS configuration in RRCRelease (i.e., SRS-PosRRC-Inactive-r17). However, upon any cell reselection, the UE stops transmitting SRS and releases the SRS configuration. Consequently, TRPs fail to measure the SRS from the UE and the LMF is notified of the failure. At this point, the LMF may initiate the procedure for SRS configuration again, and the gNB will page the UE to provide a new SRS configuration in RRC_CONNECTED state, which increases UE’s power consumption in the end. 
In our view, to avoid the inefficient procedure described above, the SRS configuration request via RRC message can be also used for the case without validity area. Thus, we would like to propose the following:
Proposal 6: RAN2 to discuss whether the SRS configuration request via RRC message (e.g. RRCResumeRequest) can be also used for the case without validity area.  

2.3	Pre-configuration of one or multiple SRS 
Regarding pre-configuration of one or multiple SRS, RAN2 agreed the following as a result of SI phase.
· Pre-configuration of multiple SRS configurations (e.g., for multiple SRS positioning validity areas) is feasible from RAN2 perspective and can be discussed in normative work. 
	The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast
The expected procedure of using the pre-configuration of one or multiple SRS configuration can be briefly summarized as below.

Step 1. The LMF requests the pre-configuration of SRS from the gNB.
Step 2. One or more SRS configurations can be delivered to the target UE via RRC signalling in advance.
Step 3. One of pre-configured SRS configurations can be activated via signalling between UE and gNB. 
Step 4. The gNB informs the LMF of the activation of the pre-configured SRS for the target UE and LMF requests TRP(s) to measure the SRS.

In the step3, one of the pre-configured SRS configurations can be activated via signalling between the UE and the gNB. Regarding the activation indication/request, the following agreement was made at the last meeting.
	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.



Based on the agreement above, we understand that the UE can indicate the activation of preconfigured SRS (for periodic SRS case) or request the activation of preconfigured SRS (for semi-persistent SRS case) by sending RRCResumeRequest message with the new resume cause (e.g., srs-RequestOrActivation). 
During the online discussion, some companies raised the issue that only 1 bit may not be enough to indicate which one to request activation if there are multiple preconfigured SRSs for a single cell. However, in our view, the motivation of having multiple SRS configurations per cell is unclear. Also, if we assume that the preconfigured SRS configuration can be associated with a certain validity area, it is not desirable to reserve multiple SRS Resources in all the cells within the validity area. 
Since we already agree to use 1-bit indication in the RRCResumeRequest for activation indication and/or request for preconfigured SRSs, no proposal is needed for this issue.
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 confirm that for SRS transmission within validity area, the UE can keep transmitting SRS without additional signalling to update spatial relation information/pathloss RS upon cell reselection.
Proposal 2: When the area-specific TA timer expires, the UE stops the SRS transmission but it does not release (i.e. maintains) the SRS configuration. 
Proposal 3: When the RSRP of the pathloss RS changes more than the area-specific RSRP threshold, the UE stops the SRS transmission but it does not release (i.e. maintains) the SRS configuration. 
Proposal 4: When the UE detects invalid TA while transmitting SRS within the validity area, it can trigger random access procedure by sending RRCResumeRequest with a new cause (e.g., TAupdate) to update the TA and continue SRS transmission.
Proposal 5: RAN2 to postpone the discussion on autonomous TA adjustment and wait for further progress in RAN4.
Proposal 6: RAN2 to discuss whether the SRS configuration request via RRC message (e.g. RRCResumeRequest) can be also used for the case without validity area.  
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