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1 Introduction
In the new approved Rel-18 WID on study on expanded and improved NR positioning [1], an objective to specify enhancements for enabling LPHAP use case 6 developed by SA1 was identified as follows.
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· 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].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


This contribution provides a summary of the submitted contributions, issues for discussions and outcomes in RAN1#114 meeting.

2 Collection of proposals for online/offline
2.1 Tuesday Offline

Proposal 2-2 (I)
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per a resource set are commonly configured across cells within the validity area.

Proposal 1-1 (I)
With regards to the reference RS for the RSRP change for TA validation:

Alt1: The downlink pathloss reference for TA validation is derived from the cell where UE determines the latest valid TA:
· For the default behaviour that the case when UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the downlink pathloss reference is derived from SSBs of the last serving cell.
· For the case when UE is configured by the network and determines to autonomously adjust TA when cell re-selection occurs, if confirmed by RAN4, the downlink pathloss reference is derived from SSBs of the current camping cell.

Alt2: The downlink pathloss reference for TA validation is derived from the pathloss reference for SRS power control. 
· The RSRP is the maximum value derived from the pathloss for all SRS resource sets if configured. 

2.2 Wednesday Online

Proposal 2-2 (I)
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per a resource set are commonly configured across cells within the validity area.

Proposal 1-1 (II)
With regards to the reference RS for the RSRP change for TA validation, select one of the following:
· Alt1: The downlink pathloss reference for TA validation is derived from the cell where UE determines the latest valid TA:
· For the default behaviour that the case when UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the downlink pathloss reference is derived from SSBs of the last serving cell.
· For the case when UE is configured by the network and determines to autonomously adjust TA when cell re-selection occurs, if confirmed by RAN4, the downlink pathloss reference is derived from SSBs of the current camping cell.
· Alt2: The downlink pathloss reference for TA validation is derived from the pathloss reference for SRS power control. 
· The RSRP is the maximum value derived from the pathloss for all SRS resource sets if configured. 

2.3 Friday Online
Proposal 1-1 (III)
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, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., 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. 


Proposed conclusion 2-1 (III)
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB or NCD-SSB as the pathloss RS. 


Proposal 4-1 (I)
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, for the 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 continues the SRS transmission.
· FFS bullet for suspending timer.

3 UL timing
[CLOSED] 3.1 Reference RS for TA validation
Background: In the last RAN1 meeting, UE determination of UL timing to transmit SRS in multiple cells has been agreed:
	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).
Agreement
The draft LS in R1-2306247 is endorsed. Final LS in R1-2306248.


There is an open issue of reference RS for RSRP change threshold, the discussion has been postponed in previous RAN1 meetings, as it is related to how UE determines a valid TA.

3.1.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the following is proposed by companies:
· Option 1: The downlink pathloss reference is derived from SSBs of the last serving cell
· Proposed by 3 companies: Spreadtrum, Intel, Samsung
· Option 2: The downlink pathloss reference is derived from SSBs of the cell that UE determines the latest valid TA
· Proposed by 5 companies: vivo, NEC, CMCC, NTT DOCOMO, Qualcomm
· Option 3: The downlink pathloss reference is derived from the current camping cell
· Proposed by 4 companies: LGE, Apple, MediaTek, Ericsson
· Option 4: The downlink pathloss reference is the configured pathloss RS of SRS
· Proposed by 2 companies: HW/Hisilicon, ZTE

3.1.2 Round 1 discussion
From the inputs, it is observed that companies’ views are quite diverse, but with a slight preference to support the downlink pathloss reference derived from SSBs of the cell that UE determines the latest valid TA. From my reading the contributions, it is noticed that many companies propose to reuse the legacy mechanism for derivation of downlink pathloss reference for TA validation in TS 38.331 Clause 5.7.17 as much as possible, as shown below.
	5.7.17 Derivation of pathloss reference for TA validation of SRS for Positioning transmission and CG-SDT in RRC_INACTIVE
Upon request from lower layer for pathloss reference derivation for TA validation for SRS for Positioning transmission or CG-SDT in RRC_INACTIVE, the UE shall:
1>	acquire SIB2, if stored version is invalid:
2>	verify the configuration of nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation is available.
3>	if absThreshSS-BlocksConsolidation is not configured or if absThreshSS-BlocksConsolidation is configured and the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
4>	derive the downlink pathloss reference RSRP for TA validation as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [24].
3>	else:
4>	derive the downlink pathloss reference RSRP for TA validation as the linear average of the power values of up to nrofSS-BlocksToAverage of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation, where each beam measurement quantity is described in TS 38.215 [24].


Based on the legacy procedure, the UE will derive the downlink pathloss reference as an SSB with the highest beam measurement, or as the linear average of the power values of up to nrofSS-BlocksToAverage SSBs of the highest beam measurement quantity. As in Rel-17, SRS configuration in RRC_INACTIVE state is released upon cell re-selection, and hence, the pathloss reference for TA validation should be SSB(s) from last serving cell, which is Option 1. For the default behaviour that UE maintains TA from the last serving cell, Option 1 can be reused, but for the case when UE is enabled to autonomously adjust the TA when cell re-selection occurs, Option 1 is not suitable, while Option 3 applies. From this perspective, Option 2 is a more complete solution than Option 1 or Option 3. 
On the other hand, Option 4 provides a solution that the reference RS is not associated with a particular cell, the UE can use the configured pathloss RS as the reference RS for TA validation, which is another solution to determine the reference RS to validate SRS configuration in multiple cells. For the case when the pathloss RS is configured by the network, it has some power saving benefits compared to the case that UE performs cell search to validate the SRS configuration. But for the case that pathloss RS is absent in the configuration, based on the agreement in the last RAN1 meeting, the UE obtains the pathloss based on the RS resources of the SSB that UE uses to obtain MIB of the current camping cell. Seems that Option 4 together with Option 3 provide a complete solution. 
Let’s use Option 2 as the starting point for discussion. Therefore, the following proposal is formulated:

Proposal 1-1 (I)
The downlink pathloss reference for TA validation is derived from the cell where UE determines the latest valid TA:
· For the default behaviour that UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the downlink pathloss reference is derived from SSBs of the last serving cell.
· For the case when UE is configured by the network to autonomously adjust TA when cell re-selection occurs, if confirmed by RAN4, the downlink pathloss reference is derived from SSBs of the current camping cell.

	Company
	Comments

	Xiaomi
	Support this proposal since it considers both mechanisms for TA determination. 

	Qualcomm
	Support

	vivo
	Support

	OPPO
	We support Option 3. 
We are fine with the compromised solution (including both Option 2 and 3 under different cases) in the FL proposal. 

	Spreadtrum
	Support

	CATT
	Support

	ZTE
	From our perspective, option 4 is the most power saving way for downlink pathloss reference determination. In current legacy behavior, as listed by FL (the above table), the UE has to measure multiple reference signals and compare the RSRP value with the configured threshold or average multiple RSRP based on the measurement results. This is not friendly to LPHAP UE as the UE has to keep measuring the RSRP of multiple SSB(s).

	DOCOMO
	Support

	Huawei, HiSilicon
	We also agree with ZTE that using PL-RS for RSRP-based TA validation is the most suitable one.
In case the PL-RS is absent, UE can directly fallback to the camping cell SSB.

	Nokia/NSB
	Support the FL proposal.

	NEC
	Support the first bullet.
For the second bullet, if the UE is configured by the network to autonomously adjust TA, does it means the UE must adjust the TA once cell re-selection is occurring? If yes, the second bullet is also OK for us. But if the UE may not adjust TA once cell re-selection is occurring, e.g., depending on DL reference timing difference between the last camping cell and current camping cell, the situation is same as default behaviour(maintain TA from the last serving cell), thus the downlink pathloss reference should also be same as the default behaviour.

	LGE
	We support option 3. 
DL reference timing is determined by the DL RS of the current camping cell regardless TA determination methods configured. 
For us, using SSBs of the last serving cell for RSRP calculation seems “positioning validity area” validity mechanism, but not for TA validation.  

	Futurewei
	This issue is somewhat related to the pathloss RS configuration issue in 4.1.2.
Share the same view as ZTE that measuring the same pathloss RS for TA validation and SRS transmit power control is more power-efficient for LPHAP UE. 

	FL
	To NEC: Based on the discussion during last meeting, it does not mean that UE has to adjust the TA every time when cell re-selection occurs. But your understanding is right, the intention of this proposal is that if UE re-selects to a new cell and determines that TA is not adjusted, then, it should follow the 1st sub-bullet, I have revised a bit to avoid confusion.
Seems that some companies have preference on other Options, but the it has a slight majority for supporting this FL proposal, let’s use this version to further discuss it offline to align our understandings.

Proposal 1-1 (I)
The downlink pathloss reference for TA validation is derived from the cell where UE determines the latest valid TA:
· For the default behaviour that the case when UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the downlink pathloss reference is derived from SSBs of the last serving cell.
· For the case when UE is configured by the network and determines to autonomously adjust TA when cell re-selection occurs, if confirmed by RAN4, the downlink pathloss reference is derived from SSBs of the current camping cell.





3.1.3 Round 2 discussion
Based on the online and offline discussion, the proposal is further updated. Not sure whether down-selecting one Alt is hopeful or not for this meeting. Given the TA validation was handled by RAN2, if we could not manage to have Alt1 down-selected, we may consider to send LS to RAN2 requesting them to take the work of RSRP based TA validation with necessary background of RAN1 discussion. 

Proposal 1-1 (II)
With regards to the reference RS for the RSRP change for TA validation, select one of the following:
[RAN1 discussed the following two workable options without consensus for either one]:
· Alt1: The downlink pathloss reference for TA validation is derived from the cell where UE determines the latest valid TA:
· For If that the case when UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwiseFor the case when UE is configured by the network and determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the downlink pathloss reference is derived from SSBs of the current camping cell.
· Alt2: The downlink pathloss reference for TA validation is derived from the pathloss reference for SRS power control. 
· The RSRP is the maximum value derived from the pathloss for all SRS resource sets if configured. 
· [Send LS to RAN2 requesting RAN2 taking the above into consideration for the area-specific RSRP change for TA validation]. 


	Company
	Comments

	ZTE
	Alt2. 

	LGE
	Although our preference is neither options, we can compromise for the progress and slightly prefer Alt 2. 

	Huawei, HiSilicon
	We suggest to clarify the intention more explicitly.

Therefore, we prefer the following modification

With regards to the reference RS for the RSRP change for TA validation, select one of the following:
[RAN1 discussed the following two workable options without consensus for either one]:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· For If that the case when UE maintains the TA from the last serving cell, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwiseFor the case when UE is configured by the network and 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.
· Alt2: The stored RSRP of downlink pathloss reference for TA validation is derived from the pathloss reference for SRS power control. 
· The RSRP is the maximum value derived from the pathloss for all SRS resource sets if configured. 
· [Send LS to RAN2 requesting RAN2 taking the above into consideration for the area-specific RSRP change for TA validation]. 


In addition, for the real time RSRP for validity check (which is compared against the stored RSRP), it can be further discussed in RAN2, and based on our understanding, the reference RS associated with it can be different from the reference RS associated with the stored RSRP.

	Futurewei
	Support Alt2.



3.1.3 Round 3 discussion
Proposal 1-1 (III)
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, reuse the Rel-17 mechanism for derivation of downlink pathloss reference for TA validation, i.e., 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.


	Company
	Comments

	
	

	
	





3.2 RRM procedures for SRS validation
3.2.1 Summary of inputs
From reviewing the submitted contributions in this meeting, HW/Hisilicon and Nokia/NSB propose to introduce a separate RRM periodicity for PRS measurement or SRS validation.

3.2.2 Round 1 discussion
In the last RAN1 meeting, we have made the agreement and sent LS to RAN4 asking them whether additional RRM procedures are required. Please provide your views on the following proposal on whether we should have some discussions in RAN1 or let RAN4 discuss it first.

Proposal 1-2 (I)
Introduce a separate RRM periodicity for PRS measurements or SRS validation, which is different from the eDRX periodicity.

	Company
	Comments

	Xiaomi
	Prefer let RAN4 discuss it first

	Qualcomm
	We prefer for RAN4 to discuss it first

	vivo
	Up to RAN4.

	Spreadtrum
	Up to RAN4.

	CATT
	We prefer for RAN4 to discuss it

	ZTE
	Up to RAN4.

	DOCOMO
	Up to RAN4.

	Huawei, HiSilicon
	The point it is discussed in RAN1 is because RAN1 needs to acknowledged it is justified and RAN4 can further carry on discussion of the requirement 

	Nokia/NSB
	We think additional RRM measurement might be necessary considering DL PRS measurement SRS transmission outside of PTW, but we are okay to delay this discussion until RAN4 makes further progress.

	LGE
	In our view, it should be clarified by RAN4 first. 




3.3 Determination of DL reference timing
3.3.1 Summary of inputs
From reviewing the submitted contributions in this meeting, HW/Hisilicon proposes to use DL timing determined from the reference RS for TA validation as the DL reference timing of current camping cell.

3.3.2 Round 1 discussion
This issue seems an optimization and depends on the outcome of Section 4.1. My suggestion is to postpone the discussion until we have a clear conclusion on Proposal 2-1.

	Company
	Comments

	
	

	
	

	
	



3.4 Additional restrictions on TA adjustment
3.4.1 Summary of inputs
From reviewing the submitted contributions in this meeting, several companies (e.g., Nokia/NSB, LGE, Sony, NEC) provide views to have additional restrictions on TA adjustment:
· Issue 1: TA adjustment to keep UL timing fixed
· Proposed by Nokia
· It is proposed to clarify the intention of TA adjustment to avoid ambiguity from network side.
· FL comments: During previous RAN1 meetings, we have discussed the purpose of TA adjustment and seems that two understandings are identified: 1) UE autonomously adjusts the TA to keep UL timing fixed; 2) UE autonomously adjusts the TA so that the UL arrival time at gNB side is aligned. I’m trying to find out the rationale behind each understanding and my interpretation is that:
· For understanding 1, the following cases may be considered:
· UL timing to transmit different SRS resources towards multiple TRPs should be the same so that UL-TDOA is feasible.
· UL timing to transmit different SRS occasions should be the same so that the filtering of measurements from different occasions does not include the UL timing change.
If we go with understanding 1, it indicates that the UE will adjust the TA by 1 RSTD.
· For understanding 2, it considers the cases that as UE moves to a new cell, the UL timing should be adjusted so that the arrival time of SRS resources is aligned with the UL timing at network side to avoid potential UL interferences. If we go with understanding 2, it indicates that the UE will adjust the TA by 2 RSTD.
In my views, we have agreed that the UE may adjust the TA when cell re-selection occurs, in such cases, the UE location actually changes to a new cell, even if we keep a fixated UL timing, the measurements at gNB side changes and positioning performance is affected. From this perspective, I think understanding 2 may be more reasonable. But anyways, I think that this can be first discussed by RAN4, as in the LS sent to RAN4, we request RAN4 to determine how UE adjust the UL timing if they confirm the necessity and feasibility. If further questions are identified by RAN4, they would come back to us. 
· Issue 2: Support UE to report TA information
· Proposed by Nokia, Quectel
· It is proposed that if UE cannot keep the fixed UL timing, the network should be informed with the TA adjustment information.
· FL comments: As the comments for Issue 1, I think that benefits of UE informing such information to network are not clear, and additional power consumption will be introduced.
· Issue 3: NW provides the allowable TA value range or allowable cells to perform TA adjustment to UE
· Proposed by LGE, Sony
· FL comments: It is unclear to me how the network determines a proper TA value range to limit the UE TA adjustment behaviour. In addition, I think that it is essentially the same as the RSRP change threshold, i.e., it defines a range of distance change within which the UE consideres that the TA is valid.
· Issue 4: NW indicates to UE which DL RS (e.g., SSB, DL PRS) is used for TA adjustment
· Proposed by Sony
· It is proposed that network can indicate to UE using DL PRS to adjust TA more accurately.
· FL comments: It seems an optimization and can be up to UE implementation.
· Issue 5: Define the principle of NW configuration of UE maintaining or adjusting TA
· Proposed by NEC
· FL comments: It depends on network deployment and applicable scenarios, and no need to specify network implementation.


3.4.2 Round 1 discussion
As these issues are either optimization, or can be solved by NW implementation, or can be discussed by other WGs, my suggestion is to deprioritize the discussion in this meeting. Please provide your views on such issues, if any.

	Company
	Issues
	Comments

	Qualcomm
	Issue 1:





Issue 2:



Issue 3:
	We still think that Issue 1 is important for RAN4 to do their work. We believe that Ran4 will benefit if RAN1 can agree why/how the autonomous adjustment is done. However, we acknowledge that until previous meeting, this didn’t converge. If there is an opportunity to discuss it again, we still think it will be useful for the progress of the feature. 

Issue 2: We have concerns over Issue 2. We don’t see the need of a UE to report its TA information to the network. This will miss the point of designing a low power feature 

Issue 3: For this issue, we first believe that RAN4 will add some min/max adjustments and/or max step sizes that are expected from this “UE autonomous TA adjustment”. 
Second however, we are open to discuss, when the SRS is pre-configured, the UE to also receive, for a given cell-pair in the area, a range of TA adjustment that is expected to perform (e.g. preconfigure to the UE, that if the camping cell changes from cellA to cellB in an area, the TA is expected to change within a range [-X,X]). 

	Vivo
	
	We tend to postpone the discussion before receiving RAN4 LS

	OPPO
	
	We agree with the assessment from FL that those issues deemed as optimizations should be handled with lower priority. 

	CATT
	
	Share the same view as the FL.

	ZTE
	
	Agree with vivo, these issues can be further consider after RAN4 reply our LS concerning the TA problem.

	Huawei, HiSilicon
	
	Issue 1: We think that RAN4 is already aware that there may be two solutions, i.e. newTA = oldTA+RSTD v.s. newTA = oldTA+2*RSTD, and RAN1 does not need to discuss it.

Issue 2: It appears that the TA is the Rx-Tx time difference. We do not support reporting this in UL only positioning.

Issue 3: We prefer to let RAN4 work it out first.

Issue 4: There is no such need to indicate this assuming SSB will anyway be used.

Issue 5: Network implementation.

	Nokia/NSB
	Issue1:





Issue 2:

Issue 3/4:
	We also think issue 1 is critical to support LPHAP with multi-cell SRS configurations. We understand the two different intentions of this agreed feature and think it might be beneficial to have further discussion on this issue so that the network can assume the UE behavior about the autonomous transmission timing change.
We think introducing this as an optional feature could be beneficial to help gNB measurement behavior, and we are option to discuss power saving issue.

We are open to discuss to see if there is benefit.

	LGE
	Issue 3
	For TA configuration for the legacy UEs, It can be expected that gNB to configure TA value to be valid as much area within a cell as possible. And the TA validity can be protected by the RSRP based TA validation mechanism. However, if TA is adjusted by the UE but RSRP change threshold is not, TA validation mechanism would not properly guarantee validation of the adjusted TA value. Moreover, if TA is adjusted in extreme case, for example if TA is adjusted at the cell edge area based on Dl reference timing of the new camping cell it may not suitable around the area near the TRP. Hence, we think restricting TA value range would be required. We are open to discuss whether the RAN4 work should work out it first or not. 




3.5 TA adjustment for intra-cell mobility
3.5.1 Summary of inputs
From reviewing the submitted contributions in this meeting, a few companies (e.g., LGE, MediaTek) propose to support autonomous TA adjustment for intra-cell mobility.
· FL comments: This issue has been discussed during previous RAN1 meetings, note that we already have the RSRP-based TA validation rule for intra-cell mobility in Rel-17, if autonomous TA adjustment is introduced, the RSRP-based TA validation rule becomes useless. The intention to support autonomous TA adjustment for intra-cell mobility should be clarified first.

3.5.2 Round 1 discussion
As the intention is not well justified, my suggestion is not to deprioritize the discussion in this meeting. Please provide your views on such issue, if any.

	Company
	Comments

	Qualcomm
	We are OK to deprioritize this optimization. We think there is some logic into it, but we agreed to do the UE autonomous TA adjustments only for inter-cell mobility and we don’t think that it is good to reopen this discussion .

	vivo
	We are OK to postpone the discussion in the Release 

	OPPO
	We share similar view as FL on this issue. 

	ZTE
	OK to deprioritize the discussion in this meeting.

	Huawei, HiSilicon
	Although we think that intra-cell mobility is also important, we believe that in the current situation, intra-cell mobility related TA can be addressed by RAN4 if needed or covered by RSRP based TA validation.

	Nokia/NSB
	We are open for the discussion.

	LGE
	We prefer to consider the issue. It would help to transmit SRS consistently within a positioning validity area. 





3.6 Timer related issues
Background: In RAN2#121bis-e meeting, the following agreement has been made:
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.
In RAN2#122 meeting, the following agreement has been achieved on TA timer:
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.

3.6.1 Summary of inputs
From reviewing the submitted contributions in this meeting, several companies (e.g., InterDigital, Qualcomm) provide views related to timer:
· Introduce SRS configuration validity timer
· Proposed by Qualcomm
· TA timer restarts when UE autonomous adjusts the TA
· Proposed by Qualcomm
· Study candidate values for area-specific TA timer or SRS configuration validity timer
· Proposed by InterDigital, Qualcomm

3.6.2 Round 1 discussion
Based on the RAN2 agreements, my understanding is that such issues can be further handled by RAN2. Please provide your views on such issues, if any.

	Company
	Comments

	Qualcomm
	We believe that RAN2 may benefit from the RAN1’ functional understanding of the new feature of “UE autonomous adjustment” during inter-cell mobility in an area. RAN2 is not expected to introduce/adjust legacy behaviours for TA adjustment unless RAN1 provides more details and agreements.

Having said that, functionally speaking, when the UE takes the action to adjust the TA, it should be considered as a “new valid TA”, i.e., as if the UE has received an explicit signal from the network for a new TA value. In that case, the TA timer is expected to restart. We believe such an understanding of what “UE autonomous TA” means, would enable the feature and increase the power savings even further. 

	OPPO
	After a UE adjustment of TA value, the UE behaviour on TA alignment timer should be specified, if identified as different legacy. But as pointed out by FL,  those issues seem fall into the RAN2 territory, rather than RAN1.  

	ZTE
	As RAN2 discussed these issues already, our preference is wait for RAN2’s progress. As legacy behavior, the TA timer will start or restart when:
1> when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG
Or
1> when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell
That means, gNB is generally aware of whether the timer is running or not. If UE restart the TA when autonomous adjust TA, the gNB doesn’t know whether the TA is still valid or not. 

	Huawei, HiSilicon
	It should be up to RAN2.

	Nokia/NSB
	We think the validity timer issue would be RAN2 area, but it would be helpful for RAN2 if RAN1 can provide more information on this new UE behavior so that RAN2 can consider the timer issue. 

	LGE
	It could be discussed in RAN2

	Futurewei
	Can be handled by RAN2



4 Power control
[CLOSED] 4.1 NCD-SSB as pathloss RS
Background: In RAN1#113 meeting, for power control of SRS in multiple cells, Alt. 2-1 with modifications has been agreed when pathloss RS is provided in the configuration. There was an FFS bullet on whether CD SSB or non-CD SSB can be configured 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.



4.1.2 Summary of inputs
Based on the submitted contributions in this meeting, 12 companies (HW/Hisilicon, Speadtrum, vivo, ZTE, Quectel, CMCC, Apple, OPPO, InterDigital, Qualcomm, Ericsson) clarify that NCD-SSB can be configured as pathloss RS for SRS in multiple cells, which is feasible in the current specification. However, there are still divergence on how it is configured and whether any specification impact:
· Up to network implementation without any specification impact
· Proposed by 4 companies: Spreadtrum, vivo, CMCC, Ericsson 
· Configuration of cell-agnostic NCD-SSB as pathloss RS
· Yes (2): Futurewei, HW/Hisilicon
· It is proposed that when NCD-SSB is configured as pathloss RS, it should not be associated with any CD-SSB. 
· By configuring cell-agnostic NCD-SSB, the UE does not need to re-estimate the RSRP measurement(s) for each Cell ID for the purpose of SRS validation.
· No (1): Intel
· The benefits of introducing a new cell agnostic NCD-SSB are unclear and will complicate the evaluation of the validity criteria for OLPC for SRS transmissions.
· Qualcomm proposes to configure both CD-SSB and NCD-SSB as pathloss RS, and up to UE to select one or both of them to determine the pathloss.
· Apple proposes that the configuration of NCD-SSB should be up to UE capability.

4.1.2 Round 1 discussion
From the inputs, a majority of companies think that based on the current specification, NCD-SSB can be configured as pathloss RS. As clarified in several contributions (e.g., ZTE), when an SSB is associated with an RMSI, the SSB is referred to as a CD-SSB; otherwise, the SSB is an NCD-SSB. To be specific, a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is present if ssb-SubcarrierOffset kSSB < 24 for FR1 or if kSSB < 12 for FR2, i.e., the SSB is a CD-SSB associated with RMSI. On the other hand, a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if ssb-SubcarrierOffset kSSB > 23 for FR1 or if kSSB > 11 for FR2, i.e., the SSB is an NCD-SSB not associated with RMSI. As the only difference of CD-SSB and NCD-SSB is that whether such SSB is associated with an RMSI, majority views think that it is feasible to configure an NCD-SSB as pathloss RS, but no specification impact is expected.
On the other hand, some views intend to involve specification impact. For example, HW/Hisilicon proposes that the NCD-SSB should not be associated with any CD-SSB, and Qualcomm proposes that both CD-SSB and NCD-SSB can be configured and up to UE to select one or both of them to obtain pathloss. By configuring an NCD-SSB not associated with CD-SSB, when UE wakes up every tens of seconds to transmit SRS, in addition to the power consumed by power state transition, there are some power saving gain compared to the case that UE performing RSRP measurements searching each cell ID. Note that in RedCap, there was a discussion on whether it is feasible when NCD-SSB is not QCLed with CD-SSB, and RAN4 has not reached conclusion. From this perspective, I think that further study may be required in RAN1 on configuration of an NCD-SSB not associated with CD-SSB.

Let’s go with the majority views as the starting point for discussion. Therefore, the following proposal is formulated:

Proposed conclusion 2-1 (I)
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when pathloss RS is provided in the configuration, it is up to network implementation to configure a CD-SSB or NCD-SSB as the pathloss RS.

	Company
	Comments

	Xiaomi
	Support up to NW implementation.

	Qualcomm
	We prefer to enable the NW to provide multiple SSB configurations (one for CD-SSb and one for NCD-SSB) and the UE have the opportunity (up to UE implementation) to measure one or the other. If both exist in the network deployment, providing this information to the UE will further help with the UE efficiency and power savings. 

	Vivo
	The same view as xiaomi. Based on current configuration of SRS for positioning, it is feasible to configure NCD-SSB as pathloss RS. In addition, it is feasible for UE to measure NCD-SSB in RRC_INACTIVE. So, no need to specify additional procedures and configurations for NCD-SSB as pathloss RS.

	OPPO
	Support the proposed conclusion.  

	Spreadtrum
	Support.

	InterDigital
	We are ok with the proposal

	CATT
	Support.

	ZTE
	Support. NCD-SSB can be configured as pathloss RS, the configuration on pathloss RS can be up to network implementation.

	DOCOMO
	Support up to NW implementation.

	Huawei, HiSilicon
	From UE perspective, at least if NCD-SSB is configured, UE is not enforced to switch to CD-SSB for pathloss reference. Similar to what Qualcomm commented, and we’d like to make it clear in spec such behaviour is allowed. The possible impact could be like:

If a UE in RRC_INACTIVE mode is configured with NCD-SSB, SS-RSRP measurement can also be performed based on this NCD-SSB.

	Nokia/NSB
	Support the FL proposal.

	NEC
	Support

	LGE
	Support the FL proposal 

	Futurewei
	Support as there are clear benefits in providing non-CD SSB in addition to CD SSB by the network; both can co-exist. An example is the period of non-CD SSB transmissions can be longer than CD SSB resulting in higher energy savings. 
It should be mentioned that non-CD SSB is not necessarily associated with any CD SSB when configured as pathloss RS and pathloss can be derived from non-CD SSB alone. 



4.1.3 Round 2 discussion
For redcap UE operating SDT in RRC_INACTIVE state, for TA validation, when the redcap UE is configured with SDT and with a BWP indicated by initialDownlinkBWP-RedCap which is associated with NCD-SSB, SS-RSRP measurement can also be performed based on this NCD-SSB during SDT per the following extraction from TS38.321:
	If a RedCap UE in RRC_IDLE or RRC_INACTIVE mode is configured with a BWP indicated by initialDownlinkBWP-RedCap which is not associated with any SSB, SS-RSRP measurement is performed based on the SSB associated with the BWP indicated by initialDownlinkBWP. If a RedCap UE in RRC_INACTIVE mode is configured with SDT and with a BWP indicated by initialDownlinkBWP-RedCap which is associated with NCD-SSB, SS-RSRP measurement can also be performed based on this NCD-SSB during SDT.


Similarly, for the pathloss reference for power control, when one NCD-SSB is configured, whether the similar sentence is needed for redcap UE is unclear. Companies may think even for this case, there is still no spec impact. 
In addition, companies also discussed whether the proposal should be formulated from network perspective or from UE perspective. 
Based on the overall situation, the updated proposal/conclusion goes two version as follows and companies can comment which version is preferred. 

Proposed conclusion 2-1 (II)
V1: (Conclusion) For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when pathloss RS is provided in the configuration, it is up to network implementation to configure a CD-SSB or NCD-SSB as the pathloss RS.

V2: (proposal/conclusion) For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB and/or NCD-SSB as the pathloss RS. 
· FFS: the spec impact for redcap UE configured with an NCD-SSB 

Companies can share your views which version you prefer and whether more wording suggestion you want to make:

	Company
	Comments

	Intel
	We prefer V2, but with the following changes. We need to split the two cases for RedCap and non-RedCap UEs; we also need to remove the FFS sub-bullet as there is no further impact to specs for this.

(proposal/conclusion) For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, 
· A non-RedCap UE can be configured with a CD-SSB and/or NCD-SSB as the pathloss RS. 
· A RedCap UE can be configured with a CD-SSB and/or NCD-SSB as the pathloss RS. 
· 
· FFS: the spec impact for redcap UE configured with an NCD-SSB 


	Huawei, HiSilicon
	We are fine with either one.

Reply to Intel, non-CD SSB can be provided to a non-RedCap UE in Rel-16 as the pathloss from neighbouring cells, similar to the PRS from the PRS-only TP. We do not think it is reasonable to impose the restriction in Rel-18.
With regards to the additional spec impact, we can clarify that there is no additional RAN1 specification impact.

	ZTE
	Prefer V1. 

	LGE
	We prefer Intel’s revised version. 

	Futurewei
	V2 is ok.



4.1.3 Round 3 discussion
Proposed conclusion 2-1 (III)
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB or NCD-SSB as the pathloss RS. 



	Company
	Comments

	
	

	
	





[CLOSED] 4.2 p0 and alpha
Background: For the power control of SRS in multiple cells, there is a remaining open issue on whether p0 and alpha can be commonly configured across cells within the validity area:
	Agreement
For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· FFS criterion on UE determination of pathloss RS (e.g., up to UE implementation, UE selects an SSB as the pathloss RS based on DL measurements from multiple SSBs of cells within the validity area, etc.).
· Option 2: Pathloss RS is provided in the configuration
· FFS details on configuration (e.g., pathloss RS is configured as a cell-agnostic DL RS, pathloss RS is configured as a fixed SSB within the validity area, etc.), including whether the information is configured for all or a subset of cells within the validity area
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· Note: UE Power consumption needs to be taken into account 
· FFS: Whether p0 and alpha can be commonly configured across cells within the validity area.
· FFS validity criteria of pathloss RS and UE behavior if it determines that the validity criteria of pathloss RS is not met., if any, to avoid frequent RRC connection for SRS (re)configuration.




4.2.1 Summary of inputs
From reviewing the submitted contributions in this meeting, companies’ views are summarized below:
· p0 and alpha as common parameters across cells
· Support (12): Futurewei, Spreadtrum, vivo, Intel, CMCC, Apple, xiaomi, NTT DOCOMO, OPPO, Samsung (baseline), MediaTek, Ericsson
· p0 represents the target reception power at gNB side, and alpha represents the pathloss compensation factor. For typical scenarios of LPHAP in which the geometrical coverage and propagation environment among different cells are quite similar, both parameters are not necessarily cell-specific.
· In R16/R17, p0 and alpha is per resource set configured, in which different resources can be sent towards different TRPs but still can share the same p0 and alpha.
· Reuse of the configuration of pathloss RS in Rel-17 has been agreed in RAN1#113, to be consistent with the agreement, p0 and alpha are common parameters.
· p0 and alpha as cell-specific parameters
· Support (3): ZTE, LGE, Samsung (when certain condition is met)
· Different p0 and alpha can be provided per individual cells, especially for the case that cells within the validity area have diverse cell radius.
· Multiple p0 and alpha can be pre-configured, and each is associated with a cell ID.
· When the SSB RSRP difference between serving cell and the camping cell exceeds the RSRP change threshold, UE requests new p0 and alpha.

4.2.2 Round 1 discussion
From the inputs, there are a few companies propose to configure p0 and alpha per cell basis. To my understanding, however, the solutions are either against the agreement to reuse the configuration in R17, or introduce additional UE power consumption. As the benefits to have p0 and alpha as cell-specific values are not clear, my suggestion is to take majority views that p0 and alpha are commonly configured across cells.

Therefore, the following proposal is formulated:

Proposal 2-2 (I)
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha are commonly configured across cells within the validity area.


	Company
	Comments

	Xiaomi
	Support common p0 and alpha across cells

	Qualcomm
	OK

	vivo
	ok

	OPPO
	Support.

	Spreadtrum
	Support

	InterDigital
	We support the proposal

	CATT
	Support

	ZTE
	As p0 and alpha are configured per cell in current specification, cell-specific parameters can provide proper power compensation coefficient for SRS transmission.

	DOCOMO
	Support

	Huawei, HiSilicon
	It should be clear that the p0 and alpha is still provided per SRS resource set, while the SRS resource set can be valid in multiple cells. For a separate set, it should allow network to configure different p0/alpha values.

	Nokia/NSB
	We are okay with the proposal.

	NEC
	Support

	LGE
	Although our preference is to configure cell-specific parameters, but we can accept the proposal for the progress 

	FL
	Majority views support this proposal, and thanks HW for the clarification, which I think should be the common understanding. Let me revise the proposal a bit as this:

Proposal 2-2 (I)
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per a resource set are commonly configured across cells within the validity area.





5 [CLOSED] Larger periodicities for PRS/SRS
5.1 Summary of inputs
From reviewing the submitted contributions in this meeting, 4 companies (vivo, ZTE, CATT, Apple) propose to introduce candidate values of periodicities for PRS and/or SRS larger than 10240 ms. In addition, vivo proposes that by extending the PRS/SRS periodicity, a hyper SFN offset is needed in the configuration, and a hyper SFN indication is provided in the timestamp for measurement reporting.

5.2 Round 1 discussion
From the inputs, several companies propose to include PRS/SRS periodicity larger than 10240ms. In addition, based on the comments from previous RAN1 meetings, more companies expressed positive views on this issue. Therefore, I suggest discussing it in this meeting.
By extending the RPS/SRS periodicities, it is noticed that the PRS/SRS slot configuration in TS 38.211 may need to be revised accordingly. Taking SRS as an example, the slot configuration in Clause 6.4.1.4.4 is recapped as follows:
	[bookmark: _Toc19796475][bookmark: _Toc26459701][bookmark: _Toc45107449][bookmark: _Toc106014809][bookmark: _Toc36026610][bookmark: _Toc51774118][bookmark: _Toc29230351]6.4.1.4.4	 Sounding reference signal slot configuration


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-Resource IE, or periodicityAndOffset-p or periodicityAndOffset-sp in the SRS-PosResource IE. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying


SRS is transmitted as described in clause 11.1 of [5, TS 38.213].


Note that if the periodicity and slot offset is extended to values larger than 10240, such equation should include hyper SFN information. One example is that:

where  is the period of hyper SFN,  is the hyper SFN index. 
In addition, introduction of larger PRS/SRS periodicities will impact the reporting content including timestamp, UE should additionally inform the hyper SFN index associated with the measurements.
In this meeting, I think we can first make consensus on the introduction of candidate values of PRS/SRS periodicities larger than 10240 ms, and further study the details on what hyper SFN information is provided and its impact on PRS/SRS slot configuration.

Therefore, the following proposal is formulated:

Proposal 3-1 (I)
[bookmark: _Hlk143682530]From RAN1 perspective, candidate values larger than 10240 ms for PRS and SRS periodicity, e.g., 20480 ms, can be introduced.
· Hyper SFN information is provided in the PRS/SRS configuration.
· Hyper SFN information is provided in the timestamp of measurement reporting.
· FFS: Details on hyper SFN information and specification impact on PRS/SRS slot configuration.

	Company
	Comments

	Xiaomi
	We are fine with this proposal, but have concern on the limited time for additional spec impact.

	Qualcomm
	We support the feature. We believe we should send an LS to RAN2 and RAN2 could handle the remaining aspects. 

	Vivo
	Support

	CATT
	Support. We think the impact on higher-layer signalling can be handled by RAN2/3.

	ZTE
	Larger periodicity for PRS is ok, we doubt whether the periodicity enhancement on SRS is within the scope of the WID. 

	DOCOMO
	Support and same view with CATT. We think the impact on higher-layer signalling can be handled by RAN2/3.

	Huawei, HiSilicon
	We do not see the need for the measurement reporting. It should be no ambiguity to determine the measurement time.

	Nokia/NSB
	We think it would be beneficial for LPHAP UE, so we support this feature.

	LGE
	Fine

	
	




5.3 Round 2 discussion
Based on the inputs, seems that most companies are supportive of this feature but think that impact on higher layer signaling should be up to RAN2 and suggest that sending a LS to RAN2 and ask them to handle the remaining aspects.
One company are fine with extending the periodicity of PRS but not SRS, as it is not clearly captured in the WID, but seems that all other companies are not against it. To me, I think that extending the periodicity of SRS is more necessary than PRS, as it can up to UE to do the PRS measurements. I think maybe we can also let RAN2 to determine whether periodicity enhancement on SRS is included from their perspective.

The proposal is revised based on the inputs:

Proposal 3-1 (II)
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS slot configuration.
· Send LS to RAN2 asking them to confirm whether periodicity enhancement on SRS is included in the scope, and to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)

	Company
	Comments

	ZTE
	If I remember correctly, this proposal already agreed during the online session.

	
	

	
	




6 [CLOSED] Spatial relation information
Background: In the last RAN1 meeting, the following agreement has been achieved for the spatial relation of SRS in multiple cells when the spatial relation information is provided in the configuration:
	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.



6.1 Summary of inputs
Based on the submitted contributions in this meeting, a few companies provide their views on spatial relation of SRS in multiple cells:
· Quectel
· UE suggests of gNB to use a fixed spatial domain transmission filter or different spatial domain transmission filters when spatial relation information is absent in the configuration.
· FL comments: From my reading Quectecl’s paper, the solution focuses on a scenario which is not a typical one for LPHAP. On the other hand, additional power consumption is required for UE informing the network, while the benefits are not clear.
· Network maintains a consistent correlation between SSB index and Tx beam direction.
· FL comments: This should be up to network implementation.
· NEC discusses the configuration details on spatial relation information, and the validity criteria and corresponding UE behaviours, which has already been agreed in the last RAN1 meeting.
· Qualcomm proposes that when the configured RS of spatial relation cannot be accurately measured and UE suspends the SRS transmission, it will continually monitor the configured RS and once it is being accurately measured, the UE will resume the SRS transmission.
· FL comments: My understanding is that this is the legacy behaviour of Rel-17. If I remembered correctly, such issue was raised by some companies and it was clarified that as the SRS in RRC_INACTIVE state are periodic or semi-persistent, for the case when UE suspends the SRS transmission due to the validity criteria of the configured reference RS fail, the UE can resume the transmission in the future occasions if the configured RS can be accurately measured again.

6.2 Round 1 discussion
As these issues are either optimization, or can be solved by NW implementation, or has been resolved, my suggestion is to deprioritize the discussion in this meeting. Please provide your views on such issues, if any.


	Company
	Comments

	Qualcomm
	We haven’t been able to locate an agreement or conclusion that indeed, the “suspend SRS” means that “the UE can resume the transmission in the future occasions if the configured RS can be accurately measured again.“

If it is common understanding, we believe it deserves, at a minimum, a conclusion to be captured in Chairman Notes. 

	vivo
	We are okay with Qualcomm's proposal to make a conclusion for it.

	ZTE
	Agree with FL’s suggestion, these problems can be de-prioritized in this meeting.

	Nokia/NSB
	We have a similar understanding with Qualcomm. Companies may have different understanding on the meaning of “suspending SRS transmission” and it would be better to clarify it.

	LGE
	We have similar view with Qualcomm and Nokia. Also, we prefer to consider “suspend-SRS timer” in Qualcomm’s proposal. 

	Futurewei
	We are open to discuss. 

	FL
	Many companies are open to discuss this issue, and suggest that at least we can have some clarifications on it. Therefore, the following proposal is formulated




6.3 Round 2 discussion
Based on the inputs, many companies are open to discuss this issue, and suggest that at least we can have some clarifications on it. Therefore, the following proposal is formulated.

Proposal 4-1 (I)
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, for the 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 continues the SRS transmission.


	Company
	Comments

	LGE
	We are fine with the proposal. Additionally, we would like to add FFS bullet for suspending timer. In our view, condition for UE stopping suspension should be discussed to avoid situation that SRS cannot be transmitted for a long time. 

	Futurewei
	The proposal is reasonable; what is the monitoring frequency that does not increase power consumption of LPHAP devices?


	
	



6.3 Round 3 discussion

Proposal 4-1 (II)
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, for the 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 continues the SRS transmission.
· FFS bullet for suspending timer.


	Company
	Comments

	
	

	
	






7 DL PRS measurements in IDLE state
7.1 Summary of inputs
From reviewing the submitted contributions in this meeting, several companies provide views on DL positioning measurements in RRC_IDLE state:
· 4 companies (CATT, NTT DOCOMO, InterDigital, Samsung) propose to support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, by UEs in RRC_IDLE state.
· 3 companies (CATT, CMCC, MediaTek) propose to have explicit conclusion that UE Rx-Tx time difference in RRC_IDLE state is not supported.

7.2 Round 1 discussion
Based on the outcome of the post meeting discussion on CR of TS 38.215, DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP have been specified for RRC_IDLE state; while UE Rx-Tx time difference in RRC_IDLE state is not captured in the specification. 
Therefore, I think that this issue can be closed. The UE capabilities for processing DL PRS in RRC_IDLE state would be handled in UE feature.

	Company
	Comments

	DOCOMO
	OK. We think it can be discussed in UE feature discussion.

	
	

	
	




8 SRS activation/request procedures
Background: In RAN2#121 meeting, the following agreement was made:
Agreements:
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 meeting, the following agreement has been further achieved:
Agreement:
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 meeting, the following agreement has been reached:
Agreement:
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.

8.1 Summary of inputs
From reviewing the submitted contributions in this meeting, several companies provide views on NW activation and/or UE request of SRS configuration procedures:
· NW-triggered and UE-initiated area-based SRS updates
· Proposed by Nokia/NSB
· It is proposed to consider both NW-triggered and UE-initiated area-based SRS configuration update, when UE moves outside of a validity area.
· NW activation procedure
· Proposed by CATT, xiaomi, Sony, Samsung
· It is proposed to support NW activation of SRS configuration update via, e.g., paging, Msg 2/4/B, DL SDT, etc.
· UE request procedure
· Proposed by xiaomi, Apple
· It is proposed to support UE request of SRS configuration update via, e.g., Msg-3 based RRC-resume-request, 2-step/4-step RACH procedure, UL SDT.

8.2 Round 1 discussion
Based on the RAN2 agreements, my understanding is that such issues can be further handled by RAN2. Please provide your views on such issues, if any.

	Company
	Comments

	Xiaomi
	We are fine to be discussed in RAN2

	ZTE
	Details on SRS activation and request are up to RAN2.

	
	




9 Others
9.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the following issues are discussed by some companies:
· Issue 1: Interferences by SRS collision
· Some companies discuss the issue that, as the SRS configuration is valid across multiple cells, UL interferences may occur when more than one UEs occupy SRS resources with same time/frequency/code domain.
· NW implementation without specification impact
· Support (4): Intel, CMCC, OPPO
· This issue can be handled by NW implementation without specification enhancement, e.g., some resource reservation and coordination among cells within the validity area.
· This issue exists in Rel-16, since SRS for positioning configuration is determined by serving cell and can be received by neighbouring cells; however, no specific optimization has been done.
· Optimization with specification impact
· Support (1): Nokia/NSB
· Nokia proposes that 1) to allow LMF to coordinate SRS resources (e.g., to provide a set of sequence IDs to each cell) to further reduce the UL interferences caused by SRS sequence collision; 2) to support a subset of cells (i.e., close to UE) in the validation area to reserve the resource for area-based SRS, in order to reduce the overhead of SRS resources reserved by handling the UL interferences due to SRS collision.
· Issue 2: SRS (pre-)configuration in multi-cells
· Some companies (e.g., Sony, Apple, Qualcomm) provide views that multiple SRS configurations in multiple cells can be (pre-)configured to UE, and the UE can select, request or get activated to one of the configurations without entering RRC_CONNECTED state.
· Issue 3: DRX alignment with PRS/SRS
· Sony proposes to support alignment of DRX and PRS.
· Issue 4: DL measurements reporting
· InterDigital proposes to study when the UE can transit to RRC_CONNECTE state to report DL measurements.




9.2 Round 1 discussion
For these issues, it either can be solved by NW implementation, or is not clearly identified with RAN1 impact. Please provide your views on such issues, if any.

	Company
	Comments
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[15] R1-2307286	On Low Power High Accuracy Positioning	Apple
[16] R1-2307393	Discussion on Low Power High Accuracy Positioning	xiaomi
[17] R1-2307479	Discussion on Low Power High Accuracy Positioning	NTT DOCOMO, INC.
[18] R1-2307524	Disucssion on low power high accuracy positioning	OPPO
[19] R1-2307588	Discussions on Low Power High Accuracy Positioning (LPHAP) techniques	InterDigital, Inc.
[20] R1-2307686	On Low Power High Accuracy Positioning	Samsung
[21] R1-2307934	Discussion on LPHAP Positioning	Qualcomm Incorporated
[22] R1-2308092	LPHAP design	MediaTek Korea Inc.
[23] R1-2308170	On Low Power High Accuracy Positioning	Ericsson

11 Collection of agreements made in RAN1#114
Agreements made on Wednesday online:

Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· 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.)

R1-2308570	Draft LS on the longer PRS/SRS periodicity for LPHAP	Moderator (Huawei)
R1-2308571	LS on the longer PRS/SRS periodicity for LPHAP	RAN1, Huawei

Agreement
The draft LS to RAN2/RAN3 in R1-2308570 is endorsed.
Final LS in R1-2308571.


Agreements made on Friday online:

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. 

R1-2308648

Agreement
The draft LS in R1-2308648 is endorsed.
Final LS in R1-2308649.


Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.

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.

Appendix: Agreements made in previous RAN1 meetings
A.1 RAN1#112 meeting
Agreement
· For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support the following:
· An SRS positioning validity area consists of cells configured in the same band and the same carrier, and the following parameters with respect to BWP information of SRS for positioning configuration are commonly applied across cells within the validity area:
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix

Agreement
· For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly configured across cells within the validity area:
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping-r16
· resourceType
· FFS: whether sequenceId is configured commonly across cells or per cell

Agreement
From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state. Details can be up to RAN2.
· For TA validation, use of area-specific RSRP change threshold is feasible
· FFS: which RS is the reference RS for the RSRP change threshold

Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area:
· For the UL timing advance, further study the following options, including the DL reference timing for each option:
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 
· FFS: how the UE adjusts the TA, e.g. up to UE implementation, or based on the TA from the last serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· FFS: whether there is RAN1 specification impact
· Option 3: UE maintains multiple TA values, e.g. UE obtains TA using RACH

Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter
· FFS criterion on UE determination of the fixed spatial domain transmission filter (e.g., up to UE implementation, based on a selected SSB of the camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration
· FFS details on the configuration and corresponding UE behavior, including whether the information is configured for all or subset of cells
· FFS signaling to configure the spatial relation information, e.g., via SRS activation message.
· Note: UE power consumption needs to be taken into account
· FFS validity criteria of spatial relation for the configured RS and UE behavior if it determines that the validity criteria of spatial relation for the configured RS is not met, if any, to avoid frequent RRC connection for SRS (re)configuration.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· FFS criterion on UE determination of pathloss RS (e.g., up to UE implementation, UE selects an SSB as the pathloss RS based on DL measurements from multiple SSBs of cells within the validity area, etc.).
· Option 2: Pathloss RS is provided in the configuration
· FFS details on configuration (e.g., pathloss RS is configured as a cell-agnostic DL RS, pathloss RS is configured as a fixed SSB within the validity area, etc.), including whether the information is configured for all or a subset of cells within the validity area
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· Note: UE Power consumption needs to be taken into account 
· FFS: Whether p0 and alpha can be commonly configured across cells within the validity area.
· FFS validity criteria of pathloss RS and UE behavior if it determines that the validity criteria of pathloss RS is not met., if any, to avoid frequent RRC connection for SRS (re)configuration.


A.2 RAN1#112bis-e meeting
Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, sequenceID in SRS for positioning configuration is commonly configured across cells within the validity area.

Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.

Working assumption
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support that spatial relation information can be absent or present in the configuration.

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 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 one or multiple of the following alternatives on how to configure pathloss RS (down-selection to be made in RAN1#113 meeting):
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits SRS resources in a SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Reuse the configuration of pathloss RS in Rel-17. The UE only transmits SRS resources in an SRS resource set associated with pathloss RS that can be accurately measured.
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-6: Reuse the configuration of pathloss RS in Rel-17;
· A cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnostic DL RS itself.
· Note: UE power consumption should be considered


A.3 RAN1#113 meeting
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 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 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).

Agreement
The draft LS in R1-2306247 is endorsed. Final LS in R1-2306248.
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