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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#113 meeting.

2 Collection of proposals for online/offline session
2.1 Wednesday online

Proposal 1-3 (I)
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, down-select to support one of the following alternatives:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· [A cell-agnostic non-CD SSB can be configured as pathloss RS;]
· If the UE determines that the pathloss RS cannot be accurately measured, 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 an SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· When the UE determines that the candidate pathloss RSs of an SRS for positioning resource set cannot be accurately measured, UE suspend the transmission of the SRS for positioning resource set.

Status:
Alt. 2-1 (9): Qualcomm (remove “cell-agnostic non-CD SSB”), xiaomi, Futurewei (supporting “cell-agnostic non-CD SSB”), vivo (remove “cell-agnostic non-CD SSB”), HW/Hisilicon (supporting “cell-agnostic non-CD SSB”), NTT DOCOMO, LGE, NEC, Ericsson (remove “cell-agnostic non-CD SSB”)
Alt. 2-4 (5): CATT, Nokia/NSB, ZTE, NTT DOCOMO, Samsung


Proposal 1-2 (I)
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, down-select to one of the following alternatives:
· 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, it follows the behaviour when the spatial relation information is absent in the configuration.
· Alt. 1-2: Configure a list of candidate spatial relation information reference RSs or candidate cells per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it suspends the transmission of the SRS for positioning resource.

Status:
Alt. 1-1 (7): xiaomi, vivo, HW/Hisilicon, NTT DOCOMO, LGE (open to other fallback behaviors), NEC, Spreadtrum
Alt. 1-2 (8): Qualcomm (w/ capability on max number of simultaneously monitored RS), CATT, Futurewei, Nokia/NSB, NTT DOCOMO, Ericsson, Samsung, ZTE


Proposal 1-1 (I)
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:
· 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.
· [Proposed working assumption] If configured by the network, subject to UE capability, UE may autonomously adjust the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 to confirm whether it can be handled by RAN4. If yes, up to RAN4 to determine the UE requirements of the autonomous TA adjustment including the threshold and how UE adjusts it; otherwise, UE only maintains the TA from the last serving cell.
· The DL reference timing follows the DL timing of current camping cell.


2.2 Thursday offline

[bookmark: _GoBack]Proposal 1-1 (II)
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:
· 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.
· [bookmark: _Hlk135920068]Alt. 1-1: If configured by the network, [Proposed working assumption] If configured by the network, ssubject to UE capability, UE may  autonomously adjusts the TA, when cell-reselection happensthe DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 asking whether the above behaviour appliesto confirm whether it can be handled by RAN4. If yes, up to RAN4 to determine the UE requirements of the autonomous TA adjustment  when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold including the threshold and how UE adjusts it, and asking if additional RRM procedure to obtain the timing difference needs to be defined; otherwise, UE only maintains the TA from the last serving cell..
Yes (1 as 1st choice + 5 as 2nd choice): LGE, Intel (2nd choice), ZTE (2nd choice), vivo (2nd choice), Apple (2nd choice), QC (2nd choice), Nokia (2nd choice)
Strong concern (1): HW
· Alt. 1-2: If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 to determine the UE requirements of the autonomous TA adjustment including the threshold and how UE adjusts it; otherwise, UE only maintains the TA from the last serving cell.
Yes (7 as 1st choice + 1 as 2nd choice): QC (1st choice), Nokia, vivo (1st choice), Sony, DCM, Fraunhafer, CATT (2nd choice), xiaomi
Strong concern (5): Intel, LGE, ZTE, Samsung, MTK
· Alt. 1-3: Up to RAN4 to decide whether/how UE autonomous adjusts the TA
· Yes (6 as 1st choice + 2 as 2nd/3rd choice): HW, MTK, CATT (1st choice), Futurewei,  Intel, Apple, ZTE (3rd choice), LGE (2nd choice)
· Strong concern (4): Nokia, Samsung, QC, vivo, Sony

· The DL reference timing follows the DL timing of current camping cell.


2.3 Friday online

Proposal 1-1 (II)
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:
· 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.
· Alt. 1-1: If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking 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, and asking if additional RRM procedure to obtain the timing difference needs to be defined.
Yes (1 as 1st choice + 5 as 2nd choice): LGE, Intel (2nd choice), ZTE (2nd choice), vivo (2nd choice), Apple (2nd choice), QC (2nd choice), Nokia (2nd choice)
Strong concern (1): HW
· Alt. 1-2: If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 to determine the UE requirements of the autonomous TA adjustment including the threshold and how UE adjusts it; otherwise, UE only maintains the TA from the last serving cell.
Yes (7 as 1st choice + 1 as 2nd choice): QC (1st choice), Nokia, vivo (1st choice), Sony, DCM, Fraunhafer, CATT (2nd choice), xiaomi
Strong concern (5): Intel, LGE, ZTE, Samsung, MTK
· Alt. 1-3: Up to RAN4 to decide whether/how UE autonomous adjusts the TA
Yes (6 as 1st choice + 2 as 2nd/3rd choice): HW, MTK, CATT (1st choice), Futurewei,  Intel, Apple, ZTE (3rd choice), LGE (2nd choice)
Strong concern (4): Nokia, Samsung, QC, vivo, Sony
· The DL reference timing follows the DL timing of current camping cell.


3 [HIGH] SRS in multiple cells
3.1 UL timing
Background: In the last RAN1 meeting, UE determination of UL timing to transmit SRS in multiple cells has been intensively discussed, but unfortunately, no consensus was reached. Based on the discussion, companies’ views were converged to have a merged solution of Option 1 and Option 2, but there were controversial parts include whether to allow NW in control of UE autonomous TA adjustment, whether/how to define additional rules to allow UE autonomous TA adjustment, and whether the UE autonomous TA adjustment behaviour applies for cell reselection only or also for same-cell mobility.
In addition, regarding the issue of reference RS for RSRP change threshold, as it is related to how UE determines a valid TA, corresponding discussion was postponed in the last RAN1 meeting.


3.1.1 Summary of inputs
There are two aspects regarding UL timing to transmit SRS in multiple cells:
· Aspect 1: UE determination of UL timing
· Aspect 2: Reference RS for RSRP change threshold
Companies’ views are summarized in the following.

Aspect 1: UE determination of UL timing
From reviewing the submitted contributions in this meeting, majority views support to go with the direction of the latest intermediate FL proposal in the last RAN1 meeting:
· Option 1+Option 2
· Support (16): vivo, Spreadtrum, HW/Hisilicon, CATT, Intel, xiaomi, ZTE, NEC, Sony, CMCC, Apple, Qualcomm, LGE, Samsung, NTT DOCOMO, Ericsson
· Option 2
· Support (2): Nokia/NSB, OPPO
· Option 3
· Support (1): InterDigital
For companies supporting both Option 1 and Option 2, views on whether to allow NW to enable/disable UE autonomous TA adjustment are:
· Yes (12): vivo, HW/Hisilicon, CATT, xiaomi, Sony, CMCC, Apple, Qualcomm, LGE, Samsung, NTT DOCOMO, Ericsson
· The proponents think that NW in control of UE autonomous TA adjustment can avoid the unpredictable errors or interferences caused by arbitrarily TA adjustment.
· No (3): Intel, ZTE, NEC
· The opponents don’t think it is necessary and possible to let NW properly control UE’s behaviour. In addition, it is argued that the possibility of NW disabling UE autonomous TA adjustment may cause issues on UE complexity and positioning performance.
Furthermore, for companies supporting NW enable/disable UE autonomous TA adjustment, the following rules are proposed:
· Option 1-1: UE autonomously adjusts the TA when the DL reference timing difference exceeds a threshold.
· Proposed by 6 companies: vivo, CATT, xiaomi, Sony, Qualcomm, Ericsson
· Option 1-2: UE autonomously adjusts the TA when the RSRP-based TA validation criteria fail.
· Proposed by 2 companies: Apple, Samsung
· Option 1-3: NW configures a list of cells where UE autonomous TA adjustment is allowed.
· Proposed by 2 companies: CATT, LGE
· Option 1-4: NW provides the mapping between RSRP and TA, and UE adjusts the TA based on the RSRP measurement from the current camping cell.
· Proposed by 1 company: HW/Hisilicon
· Option 1-5: UE autonomously adjusts the TA within a limited value range, which is configured by the NW.
· Proposed by 1 company: LGE
In addition, regarding whether the rule applies for cell reselection only or for both same-cell mobility and cell reselection, companies’ views are as below:
· For cell reselection only
· Support (6): vivo, xiaomi, Apple, Qualcomm, LGE, Samsung
· For both same-cell mobility and cell reselection
· Support (2): HW/Hisilicon, NTT DOCOMO


Aspect 2: Reference RS for RSRP change threshold
From reviewing the submitted contributions in this meeting, the following is proposed by companies:
· Option 2-1: The downlink pathloss reference is derived from SSBs of the last serving cell
· Proposed by 2 companies: Intel, Apple
· Option 2-2: The downlink pathloss reference is derived from SSBs of the cell that UE determines the latest valid TA.
· Proposed by 3 companies: vivo, CMCC, Qualcomm
· Option 2-3: The downlink pathloss reference is derived from the current camping cell
· Proposed by 1 company: LGE
· Option 2-4: The downlink pathloss reference is a cell-agnostic DL RS in the validity area
· Proposed by 1 company: HW/Hisilicon
FL comments: Aspect 2 may be related to the outcome of Aspect 1. Let’s first resolve Aspect 1 and I’ll draft the proposal on Aspect 2 later.

3.1.2 Round 1 discussion
From the inputs on Aspect 1,
· Majority views support a more complete solution of merging Option 1 and Option 2, and support allowing the NW to control the UE autonomous TA adjustment, and with additional rules to do so. To my understanding, the legacy behaviour of UE determines UL timing is totally managed by the network, it could be very dangerous to the NW if UE can arbitrarily adjust the TA without any limitation. 
· For the issues on how to define the rule to enable UE autonomous TA adjustment and the applicable conditions of the rule, more views prefer Option 1-1 which applies for cell-reselection only, where I think we can start from.
· Note that Option 1-1 does not come out of nowhere, a similar approach has been specified in TS 38.133 for high speed scenarios. It is also proposed by vivo and Qualcomm that the requirement of autonomous TA adjustment and the threshold can be determined by RAN4.
· Some companies (e.g., HW/Hisilicon) think that as TA reflects the distance between UE and a gNB, the autonomous adjustment should not only apply to cell reselection but also same-cell mobility. For the same-cell mobility, we already have the RSRP-based TA validation rule, if a new rule is defined for both, it seems that the RSRP-based TA validation rule becomes useless, and I think we should clarify it first.
· On the other hand, some companies (e.g., Apple, Samsung) propose to reuse the RSRP-based TA validation rule for cell reselection, but the thing is that which reference RS is used for RSRP change threshold and how the RSRP change is calculated in such cases. If, following the current mechanism, the reference RS is derived from the last serving cell, though the RSRP change at different time could be large when UE moves from the last serving cell to a new cell, the corresponding DL reference timing difference may not be too large so that the autonomous adjustment is actually not needed. On the other hand, if the RSRP change is obtained based on reference RS from different cells at different time when cell reselection occurs, it would cause large specification impact on the downlink pathloss reference derivation procedures. 

Therefore, the following proposal is formulated:

Proposal 1-1 (I)
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:
· By default, UE maintains the TA from the last serving cell.
· If configured by the network, UE may autonomously adjust the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Up to RAN4 to discuss UE requirements of the autonomous TA adjustment and the threshold.
· The DL reference timing follows the DL timing of current camping cell.

	Company
	Comments

	Qualcomm
	Support

	Xiaomi
	We think the DL reference timing difference is the difference between the last serving cell and the current camping cell, not the difference between the last camping cell and the current camping cell.
In addition, we also support TA update for same cell mobility and support HW’s proposal that ‘NW provides the mapping between RSRP and TA, and UE adjusts the TA based on the RSRP measurement from the current camping cell’ 

	CATT
	Support

	vivo
	Support

	Nokia/NSB
	Support


	Huawei, HiSilicon
	We have one question for clarification on UE autonomous TA:

Should the measurement of the last camping cell and the current camping cell be measured at the same time (at least close in time)? We suppose so. It is not feasible to use the stored timing of the last camping cell because during the ultra-deep sleep state, UE actually loses its timing synchronization. Alternatively, based on RSRP change threashold by using the stored RSRP and the current measurement RSRP is friendlier to UE saving power, so we suggest based on RSRP change threashold if allowed by the configuration. 

To FL, we have another proposal, related to overall SRS validation, and we suggest some discussion for it.
Proposal 6: Introduce a separate RRM periodicity for SRS validation purpose, which is different from the eDRX periodicity.

 


	NTT DOCOMO
	We would like to clarify whether RSRP-based TA validation rule can be used for TA adjustment for the same-cell mobility.

	LGE
	In our view, benefits from introducing new threshold value for UE autonomous TA adjustment is not clear. Regardless of the new threshold value based on DL reference timing difference, NW still cannot expect what TA value will be selected by the UE. To assist NW to have proper expectation on SRS reception time, and to avoid undesirable UE behavior, limiting allowable TA valur range that UE can adjust would be more reasonable.
For TA update for same cell  mobility, we are open to discuss further. Actually, we have similar view with HW, and the existing RSRP change threshold based TA validation can be modified to avoid UE continues to transmit SRS without interruption due to the TA invalidity. 

	NEC
	Support

	Ericsson
	Support

	SONY
	Support

	Samsung
	We agree with the proposal in general. For the second sub-bullent, we think it should be “the DL reference timing difference between the last seving cell and current camping cell” since the cumulated DL reference timing difference change between the last seving cell and current camping cell will be large after UE have multiple cell reselection. Although the change between the last camping cell and current camping cell lower than the threshold, the change between the last seving cell and current camping cell is large enough and the UE should adjust its TA other than maintains the TA.

	Spreadtrum
	Support

	ZTE
	We just found our previous comments was deleted by other company (maybe by mistake), so we put our comments again in this discussion.
Do not support the description in the second sub-bullet concerning the timing difference threshold. This may limit the UE behavior.
Even if the network configured the threshold, NW still cannot know the explicit TA adjustment details.

For compromise, we can live with the following description:
· If configured by the network, UE may autonomously adjust the TA, when based on the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.

	FL
	There are 8 companies (Qualcomm, CATT, vivo, Nokia/NSB, NEC, Ericsson, Sony, Spreadtrum, Samsung) generally support this proposal, but still there are other companies which are frustrated with NW disabling UE to adjust its UL timing due to the change in DL reference timing even fo the case where UE maintains the TA, whether UE is capable of measuring the DL reference timing difference from last camping cell and current camping cell within a short period of time, how network configures the threshold to control the UE autonomous TA adjustment, etc. To ease companies’ concerns, the proposal has been updated as follows. Note that a similar requirement of UE autonomous TA adjustment including the threshold and how UE adjusts it has been specified in TS 38.133 7.1.2.3 for high speed scenario, but the key difference is that our UEs are doing such thing in RRC_INACTIVE state and have stringent power saving requirement. So in the current proposal, I suggest we can let RAN4 experts to confirm whether such requirement can be handled by them, and if the answer is yes, we can let RAN4 to determine the requirements.

Proposal 1-1 (I)
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:
· 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.
· [Proposed working assumption] If configured by the network, subject to UE capability, UE may autonomously adjust the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 to confirm whether it can be handled by RAN4. If yes, up to RAN4 to determine the UE requirements of the autonomous TA adjustment including the threshold and how UE adjusts it; otherwise, UE only maintains the TA from the last serving cell.
· The DL reference timing follows the DL timing of current camping cell.





3.1.3 Round 2 discussion
Let’s further discuss the proposal in round 2:

Proposal 1-1 (II)
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:
· 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.
· [Proposed working assumption] If configured by the network, subject to UE capability, UE may autonomously adjust the TA, when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold.
· Send LS to RAN4 to confirm whether it can be handled by RAN4. If yes, up to RAN4 to determine the UE requirements of the autonomous TA adjustment including the threshold and how UE adjusts it; otherwise, UE only maintains the TA from the last serving cell.
· The DL reference timing follows the DL timing of current camping cell.

	Company
	Comments

	LGE
	Unfortunately, we are not conviced with the second bullet.
We stil fail to understand benefits from “condition on TA adjustment based on timing difference”. I would like to echo ZTE’s comment in a previous round, “Even if the network configured the threshold, NW still cannot know the explicit TA adjustment details.”
For the purpose of assisting NW to have UE’s TA adjustment, limiting allowable TA value range for TA adjustment would be a better method. 

	
	

	
	



[CLOSED] 3.2 Spatial relation information
Background: In the last RAN1 meeting, the configuration details including validity criteria and UE fallback behaviour has been agreed for further study, if 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 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.




3.2.1 Summary of inputs
Based on the submitted contributions in this meeting, the proposed solutions for the configuration of spatial relation information share similar ideas as that for configuration of pathloss RS, and are summarized in the following:
Configuration of spatial relation information
· Alt. A1: Reuse the configuration of spatial relation information in Rel-17
· Proposed by 11 companies: Futurewei, vivo, CATT, Intel, xiaomi, CMCC, InterDigital, Qualcomm, LGE, Samsung, Ericsson
· Alt. A2: Configure a list of candidate spatial relation information reference RSs or candidate cells per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· Proposed by 5 companies: Futurewei, ZTE, Nokia/NSB, Apple, OPPO
Validity criteria of configured RS for spatial relation information
· Alt. B1: Reuse the validity criteria of configured RS for spatial relation information in Rel-17.
· Proposed by 11 companies: Futurewei, vivo, Intel, ZTE, CMCC, Nokia/NSB, Apple, Qualcomm, LGE, Samsung, Ericsson
· ZTE proposes to configure an explicit RSRP threshold to determine the validity of the configured RS for spatial relation information, which, to my understanding, is an optimization.
· Alt. B2: The validity criteria are defined as the RSRP change of the configured RS for the spatial relation information.
· Proposed by 2 companies: xiaomi, InterDigital
UE fallback behaviour if validity criteria fail
· Alt. C1: UE follows the behaviour when the spatial relation information is absent in the configuration.
· Proposed by 5 companies: vivo, CATT, xiaomi, CMCC, Apple
· Alt. C2: UE suspends the transmission of the SRS for positioning resource.
· Proposed by 5 companies: Futurewei, Nokia/NSB, Qualcomm, LGE, Ericsson
· Alt. C3: UE requests a new SRS configuration by SDT or RACH procedure.
· Proposed by 1 company: Samsung
There are some companies (e.g., Spreadtrum, Sony, InterDigital, Apple, LGE) propose to confirm the working assumption in the last meeting. In my views, as we have already agreed on the UE behaviours when spatial relation information is absent, and we are going to make agreement on configuration details when spatial relation information is provided, the working assumption is implicitly confirmed.
In addition, Nokia/NSB further proposes some optimized solution in case that spatial relation information is absent, for example, to prioritize a pathloss RS to determine the transmission beam direction, etc. I think these are optimizations and I suggest that we should first focus on the remaining open issues, which are more important, and we can come back to some optimization if time permits.

3.3.2 Round 1 discussion
From the inputs,
· I suggest precluding alternatives proposed by only a few companies (Alt. B2 and Alt. C3), where no clear benefits are found or has risks of increasing UE power consumption;
· For the configuration of spatial relation information, there are two types of solution, similar as the configuration of pathloss RS: One is to reuse the configuration of spatial relation information in Rel-17 (Alt. 1A); The other is to configure a list of candidate spatial relation information reference RSs or candidate cells per SRS for positioning resource (Alt. 1B). It should be noted that for Alt. 1A, different solutions can be built by supporting different options of validity criteria and UE fallback behaviour:
· Solution 1: Combination of Alt. B1 + Alt C1. This solution is similar as Alt. 2-1 of pathloss RS configuration, where the spatial relation information is configured by the last serving cell based on UE’s rough location, and when UE moves to another cell, the configured RS for spatial relation information may be invalid and UE fallback behaviour is enhanced to follow that when the spatial relation information is absent in the configuration.
· Solution 2: Combination of Alt. B1 + Alt C2. This solution is similar as Alt. 2-5 of pathloss RS configuration, the difference between Solution 1 and Solution 2 is the UE fallback behaviour. For Solution 2, multiple SRS resources is configured to UE where each resource is associated with a DL RS from a cell in the validity area as the spatial relation information, if the UE determines that the DL RS cannot be accurately measured, it does not transmit the associated SRS resource. Similar as the problem in Alt. 2-5, Solution 2 will increase the resource overhead and requires the NW to monitor multiple SRS resources simultaneously, which should be avoided from RAN2’s conclusion.
Therefore, the following proposal is formulated:

Proposal 1-2 (I)
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, down-select to one of the following alternatives:
· 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, it follows the behaviour when the spatial relation information is absent in the configuration.
· Alt. 1-2: Configure a list of candidate spatial relation information reference RSs or candidate cells per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it suspends the transmission of the SRS for positioning resource.

	Company
	Alt.
	Comments

	Qualcomm
	
	Even though it was not our proposal, we could accept Alt. 1-2 assuming that a new capability on the max number of simultaneously monitored RS is introduced. However, we have concerns with Alt. 1-1 . 

	Xiaomi
	Alt 1-1
	We are fine with reuse the configuration of spatial relation information in Rel-17 and resue fallback UE behavior as same as it is absent.

	CATT
	Alt 1-2
	

	Futurewei
	
	Regarding Alt 1-2, it is not clear what it means by “or candidate cells”. It seems like two different configuration options. However, only providing a list of spatial relation RSs without giving the source cell (generating the RS) seems incomplete. Here is our interpretation: 
· For each positioning SRS resource, the UE is configured with a list of candidate spatial relation information reference RSs, where each candidate spatial relation information RS belongs to a candidate/source cell.

Based on the above, we prpopose the following minor wording update:
· Alt. 1-2: Configure a list of candidate spatial relation information reference RSs or of candidate cells per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it suspends the transmission of the SRS for positioning resource.



	vivo
	Alt 1-1
	For Alt 1-2, we would like to confirm whether UE needs to judge whether the SRS resource can resume by measuring the spatial relation after the transmission of the SRS for positioning resource is suspended. 

	Nokia/NSB
	Alt 1-2
	We don’t think Alt 1-1 is a proper solution for the SRS valid in multi-cell. 


	Huawei, HiSilicon
	Alt. 2-1
	


	NTT DOCOMO
	
	Either Alt 1-1 or Alt 1-2, not both should be supported.

	LGE
	Alt 1-1 
	We are generall fine with Alt 1-1. 
However, we are open to discuss further on the sub-bullet in Alt 1-1 if companies think the proposed fallback behavior is not proper for supporting SRS configuration in multiple cells

	NEC
	Alt. 1-1
	

	Ericsson
	Alt 1-2
	Even though it is not our first choice we could be ok with alt 1-2.  We also think that Futurewei’s rewording is better, and propose the following further change:

· Alt. 1-2: Configure a list of candidate spatial relation information reference RSs or of candidate cells from the validity area per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it suspends the transmission of the SRS for positioning resource.


	Samsung 
	Alt 1-2
	If UE follows the behaviour when the spatial relation information is absent in the configuration, it may cause extra interference. Therefore, if spatial relation cannot update by the NW when it cannot be accurately measured, UE should stop SRS transmission other than decide one by itself. In addition, if UE want to transmit SRS in this case, to increase the possibility for an SRS transmission, multiple reference RSs should be configured.

	Spreadtrum
	Alt. 1-1
	

	ZTE
	Alt 1-2
	For Alt 1-1, the configuration in Rel-17 focus on SRS towards a single cell, but in this agenda, the SRS transmission should be detected by TRPs from multiple cells. If reuse the configuration in Rel-17, the validity criterion may be invalid as soon as UE moves to other cells. 

For Alt 1-2, configure a list of candidate RS or cells are ok for us. From our perspective. Both of these two configurations limited the RS from which is the UE choosing.

	FL
	
	The current status is:
Alt. 1-1 (7): xiaomi, vivo, HW/Hisilicon, NTT DOCOMO, LGE (open to other fallback behaviors), NEC, Spreadtrum
Alt. 1-2 (8): Qualcomm (w/ capability on max number of simultaneously monitored RS), CATT, Futurewei, Nokia/NSB, NTT DOCOMO, Ericsson, Samsung, ZTE

The supporting companies of Alt. 1-1 and Alt. 1-2 break even, as the configuration details of spatial relation and power control is similar, my suggestion is that we should first discuss the solution of power control, once agreed, we can adopt the corresponding on for spatial relation information.




3.3 Power control
Background: In the last RAN1 meeting, four alternatives on the configuration of pathloss RS has been agreed for further down-selection in this 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 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 a 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


In addition, whether p0 and alpha can be commonly configured across cells in the validity area remains open.

3.3.1 Summary of inputs
There are two aspects regarding power control of SRS in multiple cells:
· Aspect 1: The configuration details if the pathloss RS is provided in the configuration.
· Aspect 2: Whether p0 and alpha can be commonly configured across cells in the validity area.
Companies’ views on the two aspects are summarized in the following.

Aspect 1: The configuration details if the pathloss RS is provided in the configuration
From reviewing the submitted contributions in this meeting, companies’ views on different alternatives are summarized below:
· Alt. 2-1
· Support (8): Spreadtrum, vivo, Intel, xiaomi, CMCC, Apple, LGE, NTT DOCOMO
· The proponents think that Alt 2-1 is the most simple and straightforward solution with minimum specification impact and can avoid unpredictable UL interferences to surrounding cells.
· The opponents argue that the UE fallback behaviour of Alt. 2-1 may cause insufficient transmission power and impact the hearability of SRS for positioning.
· Alt. 2-4
· Support (9 + 1): Futurewei, CATT, Quectel, xiaomi (2nd priority), ZTE, InterDigital, Nokia/NSB, OPPO, Samsung, NTT DOCOMO
· The proponents think that Alt. 2-4 can provide relatively suitable pathloss RS when UE moves across cells in the validity area.
· The opponents argue that Alt. 2-4 increases the payload of signalling messages, and complicates UE behaviour to monitor multiple DL RS for pathloss estimation, which may further increase UE power consumption, and may need to introduce additional UE capability on the maximum number of source pathloss RS to be simultaneously monitored for SRS for positioning transmissions.
· Alt. 2-5
· Support (3): Quectel, Qualcomm, Ericsson
· The proponents think that Alt. 2-5 can reuse the configuration mechanism, validity criteria and UE fallback behaviour defined in Rel-17.
· The opponents argue that Alt. 2-5 is either the same as Alt. 2-4 if multiple resources associated with different pathloss RS shares the same time/frequency/sequence parameters, or may cause large resource overhead, and the NW is required to monitor multiple SRS for positioning resources which has concluded to be avoided by RAN2.
· Alt. 2-6
· Support (2): Futurewei, HW/Hisilicon
· The proponents think that Alt. 2-6 can not only reduce UE complexity of measurement but also reduce the configuration overhead, and the cell-agnostic DL RS can be non-CD SSB.
· Futurewei suggests merging Alt. 2-1, Alt. 2-5, and Alt. 2-6 as they don’t have any configuration differences.

Aspect 2: Whether p0 and alpha can be commonly configured across cells in the validity area
From reviewing the submitted contributions in this meeting, companies’ views are summarized below:
· p0 and alpha as common parameters across cells
· Support (4): Intel, CMCC, OPPO, Samsung (baseline), Xiaomi
· p0 and alpha as cell-specific parameters
· Support (4): xiaomi, ZTE, LGE, Samsung (when certain condition is met)
FL comments: Aspect 2 may be related to the outcome of Aspect 1, for example, if Alt. 2-1 is support, it would be straightforward to go with p0 and alpha to be commonly configured; otherwise, p0 and alpha can be provided per cell-basis. Let’s first resolve Aspect 1 and I’ll draft the proposal on Aspect 2 later.

3.3.2 Round 1 discussion
From the inputs on Aspect 1,
· Companies supporting Alt. 2-1 and Alt. 2-4 break even (8 vs. 9 as 1st priority). 
· There are different understandings on Alt. 2-5: One is that it can be merged to Alt. 2-4 if multiple resources associated with different pathloss RS shares the same time/frequency/sequence parameters. The other is that resources associated with different pathloss RS have different time/frequency/sequence parameters and it will lead to heavy resource overhead and require the NW to monitor multiple SRS resources simultaneously.
· There are suggestions to merge Alt. 2-6 and Alt. 2-1 as the only difference is that Alt. 2-6 configures a cell-agnostic DL RS (such as non-CD SSB) to be the pathloss RS and can be achieved by NW implementation.
· 1 company explicitly mentions that no need to support multiple options
Therefore, the following proposal is formulated:

Proposal 1-3 (I)
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, down-select to one of the following alternatives:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· A cell-agnostic non-CD SSB can be configured as pathloss RS;
· If the UE determines that the pathloss RS cannot be accurately measured, 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 an SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· When the UE determines that the candidate pathloss RSs of an SRS for positioning resource set cannot be accurately measured, UE suspend the transmission of the SRS for positioning resource set.


	Company
	Alt.
	Comments

	Qualcomm
	
	OK to accept Alt. 2-1 but, we disagree with the first subbullet (“A cell-agnostic non-CD SSB can be configured as pathloss RS”); This appears to be up to NW implementation.  

	Xiaomi
	Alt 2-1
	Prefer Alt 2-1 more than Alt 2-4. But we also have concern on the 1st sub-bullet. In addition, as for the p0 and alpha, we prefer them as common across cells.

	CATT
	Alt 2-4
	

	Futurewei
	
	In terms of power savings, Alt 2-1 (with cell agnostic DL RS for pathloss configuratons) is superior than Alt 2-4. Without such a cell agnostic DL RS, the power savings benefits may not be better than Alt 2-4. The feasibility of realizing such a DL RS is a separate issue which can be discussed. 

Regarding Alt 2-4, we have the same comment as in Alt 1-2 (Proposal 1-2), that is, it is not clear what it means by “or candidate cells”. It seems like two different configuration options. Based on the same reason giving in  Alt 2-1, we propose the following minor wording update:
· Alt. 2-4: Configure a list of candidate pathloss RSs or of candidate cells per SRS for positioning resource set. The UE transmits SRS resources in an SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· When the UE determines that the candidate pathloss RSs of an SRS for positioning resource set cannot be accurately measured, UE suspend the transmission of the SRS for positioning resource set.


	vivo
	Alt 2-1
	For alt 1, we prefer to remove “cell-agnositic no-CD” in the first sub-bullet since the terminology doesn’t belong to Rel-17 configuration and wonder if there is common understanding of the terminology of “cell-agnostic non-CD SSB”

	Nokia/NSB
	Alt 2-4
	We still think Alt 2-1 is not a proper solution. The cell-agnostic path-loss RS configuration is possible by either Alt 2-1 or Alt 2-4 by the network configuration. In Alt 2-4, if the UE can measure at least one of the candidate, the UE should not suspend the SRS transmission of the associated SRS resource set. We suggest the following modification on the sub-bullert of Alt 2-4.

When the UE determines that all the candidate pathloss RSs of an SRS for positioning resource set cannot be accurately measured, UE suspend the transmission of the SRS for positioning resource set.


	ZTE
	Alt 2-4
	The reason for not supporting Alt 2-1 is similar to that of spatial relation information. The SRS transmission should be detected by TRPs from multiple cells. If reuse the configuration in Rel 17, the validity criterion may be invalid quickly as UE moves.
Furthermore, if UE moves a new cell and the previous Pathloss RS cannot be accurately measured, UE always uses the pathloss from MIB of the new camping cell (as agreed in the last meeting), which leads to very small transmission power, the neighbor cells other than the new camping cell may not be able to receive the SRS. That is a big issue for the positioning calculation since multiple gNB measurement should be involved. 

Instead, if UE is configured with a list of candidate pathloss RS or candidate cells, i.e., Alt. 2-4, the frequency/probability of validation criteria failure will be less than that of Alt. 2-1.

	Huawei, HiSilicon
	Alt. 2-1
	

	NTT DOCOMO
	
	Either Alt 2-1 or Alt 2-4, not both should be supported.

	LGE
	Alt 2-1
	We prefer Alt 2-1 but prefer to remove first sub-bullet. 

	NEC
	Alt. 2-1
	

	Ericsson
	Alt. 2-1
	Also prefer to leave the RS choice to NW implementation. 

	Samsung 
	Alt 2-4
	If UE use the SSB that UE uses to obtain MIB,  it may cause extra interference. So when the Pathloss RS is provided in the configuration and cannot be accurately measured, the fallback mechisim cannot follows the UE ehaviour that the Pathloss RS is absent in the configuration. In this case, UE should request an SRS updated or stop SRS transmission. Extra configuration can improve the possibility for SRS transmission. If no extra SRS configuration updates is performed, UE should stop SRS transmission.

	FL
	
	The current status is:
Alt. 2-1 (9): Qualcomm (remove “cell-agnostic non-CD SSB”), xiaomi, Futurewei (supporting “cell-agnostic non-CD SSB”), vivo (remove “cell-agnostic non-CD SSB”), HW/Hisilicon, NTT DOCOMO, LGE, NEC, Ericsson (remove “cell-agnostic non-CD SSB”)
Alt. 2-4 (5): CATT, Nokia/NSB, ZTE, NTT DOCOMO, Samsung

There is a slight preference on the spirit of modified Alt. 2-1, but regarding the 1st sub-bullet, 3 companies prefer to remove the cell-agnositic non-CD SSB, 2 companies support it, I think maybe we should have some more discussion on it. Regarding Alt. 2-4, 5 companies support it, and concerns are raised on increasing UE power consumption, UE complexity of simultaneously monitoring multiple RSs. From my perspective, Alt. 2-1 is straightforward and has less specification impact, let alone the main objective of this agenda is to reduce UE power consumption, but Alt. 2-4 may have the risk of increasing it, so my suggestion is to go with Alt. 2-1 with further discussion on the 1st sub-bullet of the cell-agnostic non-CD SSB.

Proposal 1-3 (I)
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, down-select to support one of the following alternatives:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· [A cell-agnostic non-CD SSB can be configured as pathloss RS;]
· If the UE determines that the pathloss RS cannot be accurately measured, 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 an SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· When the UE determines that the candidate pathloss RSs of an SRS for positioning resource set cannot be accurately measured, UE suspend the transmission of the SRS for positioning resource set.





3.3.3 Round 2 discussion
Let’s further discussion Aspect 2. As we have agreed with Alt. 2-1, let me propose that p0 and alpha can be commonly applied across cells.

Proposal 1-4 (I)
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, p0 and alpha are commonly configured across cells within the validity area.

	Company
	Comments

	
	

	
	

	
	





4 [MEDIUM] DL PRS measurements in IDLE state
4.1 Summary of inputs
From reviewing the submitted contributions in this meeting, several companies (e.g., Samsung, Ericsson) propose to extend the applicability of DL positioning measurements in RRC_IDLE state.

4.2 Round 1 discussion
It is acknowledged that there is RAN1 impact, including supporting DL PRS measurement in RRC_ILDE state and defining corresponding UE capabilities.

Proposal 2-1 (I)
Support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, by UEs in RRC_IDLE state.
· FFS UE Rx-Tx time difference.
· FFS UE capabilities of DL PRS processing in RRC_IDLE state.

	Company
	Comments

	Qualcomm
	We disagree with UE Rx-Tx being FFS in RRC Idle. The current UE Rx-Tx measurement does not really require an SRS transmission to happen in RRC Idle. A UE can still be in RRC Idle and do the measurements and transition to RRC Inactive to transmit the SRS and then report also the measurements. Our understanding from the WID is that all measurements are included. 

	CATT
	Support. For Qualcomm’s comment that that obtaining UE Rx-Tx measurement does not really require an SRS transmission, we share the similar view when the support of the TEGs  are not enabled for UE Rx-Tx measurement. Otherwsie, RxTx TEG and Tx TEG for a UE Rx-Tx measurement is related to  the RF chains that are used for SRS transmission.

	vivo
	Support. 
Rx-Tx time difference should be not supported in RRC_IDLE. 
One of RAN4 requirements of Rx-Tx time difference measurement is as the following.
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall apply provided that:
-	The UE transmits SRS within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.

Considering SRS transmission in RRC_IDLE is not supported, it is hard to see that SRS transmission can be within [-160, 160] ms of at least one DL PRS resource. So, even if Rx-Tx time difference can be measured based on the last UL timing in RRC_IDLE, this measurement is probably meaningless. 


	Qualcomm
	To vivo: We think that SRS can still be in RRC Inactive and the PRS in RRC Inactive. Timeline: UE in RRC Idle measures PRS, then transitions to RRC Inactive to transmit SRS and report the measurements and then goes back to RRC Idle again. 

	Nokia/NSB
	We are okay with the main bullet only.

	ZTE
	We can support measurement of DL RSTD, DL PRS-RSRP/RSRPP in RRC_IDLE state.

	Huawei, HiSilicon
	Support.

	NTT DOCOMO
	Support

	LGE
	Fine with the proposal. 
For the first FFS point, in our standing, major difference between RRC IDLE and RRC INACTIVE state is wheter UEs shall maintain UE dedicated NW configuration obtained via RRC relase message or not. So we are not sure it could be acceptable from NW that UE autonomously changes its state from RRC IDLE to RRC INCATIVE. 

	SONY
	Support

	Samsung
	Support.




5 [MEDIUM] Larger periodicities for PRS/SRS
5.1 Summary of inputs
From reviewing the submitted contributions in this meeting, vivo proposes to introduce candidate values of periodicities for PRS and SRS larger than 10240ms:
Proposal 5:
· Introduce candidate values larger than 10.24s for PRS and SRS periodicity, e.g., 20480ms
· Paging Hyperframe indication may be needed in PRS/SRS configuration

5.2 Round 1 discussion
During the last meeting, some companies expressed positive comments on this issue. Please provide your views on the following proposal.

Proposal 3-1 (I)
From RAN1 perspective, candidate values larger than 10.24s for PRS and SRS periodicity, e.g., 20480, can be introduced.
· Paging Hyperframe indication may be needed in PRS/SRS configuration.

	Company
	Comments

	Qualcomm
	OK

	Xiaomi
	Ok 

	CATT
	OK

	vivo
	Support

	Nokia/NSB
	OK

	ZTE
	We prefer enlarge the periodicity of PRS, instead of both PRS and SRS. Because in WID it is mentioned that “Specify solutions for alignment between eDRX and PRS configurations” instead of alignment between eDRX and SRS. Large PRS periodicity can align better with eDRX. 

	Huawei, HiSilicon
	OK

	NTT DOCOMO
	OK

	LGE
	ok

	Ericsson
	ok

	SONY
	OK

	Samsung
	OK




6 [LOW] 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.


6.1 Summary of inputs
From reviewing the contributions in this meeting, companies provide views on NW activation and/or UE request of SRS configuration procedures:
· NW-triggered and UE-initiated area-based SRS updates: Nokia/NSB 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: Some companies (e.g., CATT, Sony, Samsung) propose NW activation of SRS configuration update via, e.g., paging, Msg 2/4/B, DL SDT, etc.
· UE request procedure: Some companies (e.g., Intel, xiaomi, Apple) propose UE request of SRS configuration update via, e.g., Msg-3 based RRC-resume-request, 2-/4-step RACH procedure, UL SDT.

6.2 Round 1 discussion
As such issues are mainly within RAN2’s scope, my suggestion is that RAN1 should wait for RAN2’s progress.

	Company
	Comments

	Qualcomm
	OK

	Xiaomi
	Ok 

	CATT
	OK

	Nokia/NSB
	OK

	ZTE
	OK


	NTT DOCOMO
	OK

	Ericsson
	OK

	SONY
	OK

	Samsung
	OK





7 Others
7.1 Summary of inputs
The following issues are discussed by some companies:
· Issue 1: Interferences by SRS collision
· Issue 2: SRS (pre-)configuration in multi-cells
· Issue 3: DRX alignment with PRS/SRS
· Issue 4: DL measurements reporting
· Issue 5: Validity criteria

Issue 1: Interferences by SRS collision
From reviewing the submitted contributions in this meeting, 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 provides a set of sequence IDs to each cell to further reduce the UL interferences caused by SRS sequence collision; 2) to study allowing 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
From reviewing the submitted contributions in this meeting, some companies (e.g., OPPO, Sony, Ericsson) 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
From reviewing the submitted contributions in this meeting, Sony proposes to support alignment of DRX and PRS.

Issue 4: DL measurements reporting
From reviewing the submitted contributions in this meeting, InterDigital proposes to study when the UE can transit to RRC_CONNECTE state to report DL measurements.

Issue 5: Validity criteria
From reviewing the submitted contributions in this meeting, Apple proposes to update the Rel-16 validity criteria to support multi-cell validation, including cell reselection criteria, RRCResumeRequest criteria, TA timer configuration criterion.

7.2 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

	
	

	
	

	
	





8 References
[1] [bookmark: _Ref101340038]RP-213588, Revised SID on Study on expanded and improved NR positioning, 3GPP TSG RAN Meeting #94e.
[2] [bookmark: _Hlk135238539]R1-2304369		On enhancements for Rel-18 NR LPHAP	FUTUREWEI
[3] R1-2304488		Discussion on low power high accuracy positioning	vivo
[4] R1-2304566		Discussion on LPHAP (Low Power High Accuracy Positioning)	Spreadtrum Communications
[5] R1-2304625		Remaining issues of SRS in multiple cells	Huawei, HiSilicon
[6] R1-2304739		On Low Power High Accuracy Positioning		CATT
[7] R1-2304747		Discussion on Low Power High Accuracy Positioning	Quectel
[8] R1-2304832		On low power high accuracy positioning	Intel Corporation
[9] R1-2304910		Discussion on Low Power High Accuracy Positioning	xiaomi
[10] R1-2304931		Discussion on low power high accuracy positioning	ZTE
[11] R1-2305002		Discussion on Low Power High Accuracy Positioning	NEC
[12] R1-2305044		Discussion on LPHAP	Sony
[13] R1-2305102		Discussion on low power high accuracy positioning	CMCC
[14] R1-2305131		Discussions on Low Power High Accuracy Positioning (LPHAP) techniques	InterDigital, Inc.
[15] R1-2305178		Views on LPHAP	Nokia, Nokia Shanghai Bell
[16] R1-2305251		On Low Power High Accuracy Positioning	Apple
[17] R1-2305345		Discussion on LPHAP Positioning	Qualcomm Incorporated
[18] R1-2305387		Discussion on LPHAP in idle/inactive state	LG Electronics
[19] R1-2305415		Disucssion on low power high accuracy positioning	OPPO
[20] R1-2305522		On Low Power High Accuracy Positioning	Samsung
[21] R1-2305604		Discussion on Low Power High Accuracy Positioning	NTT DOCOMO, INC.
[22] R1-2305833		On Low Power High Accuracy Positioning	Ericsson


9 Collection of agreements made in RAN1#113
The following agreements are achieved on Wednesday online:

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.



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
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