Page 1
3GPP TSG RAN WG1 #112bis-e			R1-2304002
e-Meeting, April 17th – April 26th, 2023

Agenda item:	9.5.3
Source: 	Moderator (CMCC)
Title: 	Summary #3 for low power high accuracy positioning
[bookmark: DocumentFor]Document for:	Discussion and Decision
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#112bis-e meeting.

Collection of proposals for online/offline session
2.1 Monday online

Proposal 1-1 (I)
· 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.

Proposal 1-5 (I)
· 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.

Proposal 1-4 (I)
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, at least support the following option:
· Option 1a (modified): Spatial relation information is absent in the configuration, and UE transmits SRS for positioning resources using different spatial domain transmission filter towards multiple cells;
· FFS: Whether to support Option 2 including configuration details, taking into account the potential resource waste and power consumption increase.

Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.


2.2 Friday online

Proposal 1-4a (II)
· 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.

Proposal 1-6 (II)
· 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, down-select to one of the following alternatives on how UE determines the pathloss RS:
· Alt. 1-2: 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;
· Alt. 1-4: Selecting an SSB with smallest RSRP value which can be accurately measured by UE.
· Alt. 1-5: Selecting an SSB in the new camping cell with SSB-RSRP above a threshold in the latest SS-based measurement.

Current Status:
· Alt. 1-2 (10+1): 
· Support: vivo, Nokia/NSB, LGE, CMCC, HW/Hisilicon, NTT DOCOMO, xiaomi, Qualcomm, Intel, Apple
· Can live with it: ZTE
· Alt. 1-4 (1): ZTE (can compromise to Alt. 1-2)
· Alt. 1-5 (1): Samsung


Proposal 1-7 (II)
· 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 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;
· Note: It indicates that one pathloss RS is configured per SRS for positioning resource set, based on UE’s rough location in the last serving cell. 
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE UEs in Rel-17. 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.
· FFS whether a cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnoistic DL RS itself.
· 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 OPLC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Configure multiple SRS resource sets and each one is associated with a pathloss RS in the validity area. The UE only transmits SRS resources in a SRS resource set associated with pathloss RS that can be accurately measured.
· Note: Compared to Alt. 2-1, the configuration of the pathloss RS per SRS resource set in Alt. 2-5 depends on the candidate beam directions of cells in the validity area. Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail are not needed.
· FFS: whether/how to define validity criteria of OPLC and UE fallback behavior if validity criteria fail.

Proposal 1-2 (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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· When cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.


2.3 Wednesday online

Updated Proposal 1-2 (III)
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 obtained from the last serving cell within the validity area
· [Note: This assumes that the geometric cell coverage is small.]
· Additionally, [if allowed by the network], UE may autonomously adjusts the TA in accordance to changes in the DL reference timing. 
· FFS: whether/how to define additional rules to enable the UE autonomous TA adjustment, and if supported, whether the rule applies only for cell-reselection scenarios or for both same-cell mobility and cell-reselection scenarios.
· The DL reference timing follows the DL timing of current camping cell.

FL suggestions
WF1: Remove the two parts in square brackets.
[bookmark: _GoBack]WF2: Keep the two parts in square brackets and making it as a working assumption.

SRS in multiple cells
[CLOSED] 3.1 Validity of SRS parameters
Background: In Rel-17 positioning, SRS for positioning transmissions in RRC_INACTIVE state was specified. The UE keeps using the SRS configuration obtained via RRCRelease unless validity criteria fails (e.g., upon cell re-selection, TA invalidation, etc.).
In the last RAN1 meeting, the following agreements were achieved on the SRS parameters that can be extended to multiple cells, where there was an FFS on whether sequenceID is configured commonly across cells or per cell basis: 
	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



3.1.1 Summary of inputs
From reviewing the submitted contributions in this meeting, companies’ views are summarized as follows:
· SequenceID is configured commonly across cells
· Support (10): HW/Hisilicon, Quectel, vivo, Spreadtrum, Intel, Nokia/NSB, xiaomi, CMCC, ZTE, LGE
· If sequenceID is configured per cell basis, the gNB may need to simultaneously monitor multiple SRS configurations, which has been concluded in section 6.4.2.2 of TR 38.859 by RAN2 that such operation should be avoided. 
· In Rel-16, the sequenceID of SRS for positioning has been extended from 10 bits to 16 bits, which is sufficient to guarantee the SRS capacity. In addition, the SRS capacity is also dependent on resources in time/frequency/spatial domain. The positioning interval defined by LPHAP use case 6 is 15~30s, the periodicity of SRS in multiple cells can be as long as 10.24s. From the time domain perspective, it can provide sufficient SRS capacity.
· Configuring multiple sequence IDs for a UE will increase the power consumption of RRC connection for network activation or UE request.
· SequenceID is configured per cell basis
· Support (2): Ericsson, Qualcomm
· If a UE is configured with the same sequenceId for all cells, the SRS capacity might be limited especially if the area has many cells. Such limitation will further restrict the size of the validity area.
· Configuring the sequence ID per-cell basis is beneficial to reduce the interference.

3.1.2 Round 1 discussion
FL comments: From the inputs, majority views prefer to have sequenceID configured commonly across cells, and based on the analysis, seems that there are no strong advantages to introduce a per cell basis sequence ID. Hence, the following proposal is formulated:

Proposal 1-1 (I)
· 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.

	Company
	Comments

	vivo
	Support
For the opponent’s view about limited SRS capacity,  we think it is not a critical issue since the ZC sequence is limited and the SRS also can be distinguished by time-frequency allocation.

	Xiaomi
	Support 

	ZTE
	Support. 
Compared to cell-specific sequenceID, configuring a common sequenceID is more beneficial for LPHAP UE.

	OPPO
	Support

	CATT
	Support

	NEC
	Support

	Nokia/NSB
	Okay

	SONY
	Support

	Ericsson
	Support, but we should clarify that each cell in the VA is expected to use a non-overlapping set of sequence IDs.  

	Samsung
	OK with the proposal. 

	Qualcomm
	We ll accept the majority view

	Intel
	Support

	Apple
	Fine with proposal

	InterDigital
	We support the proposal

	FL
	Thanks QC for the flexibility. Let’s agree this proposal online.

	FL
	Agreement achieved during online.




[HIGH] 3.2 UL timing
Background: In the last RAN1 meeting, the following agreement was made on the determination of UL timing to transmit SRS in multiple cells:
	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




3.2.1 Summary of inputs
From reviewing the submitted contributions in this meeting, companies’ views on different options are summarized below:
· Option 1
· Support (10): Futurewei, HW/Hisilicon, Spreadtrum, CATT, Intel, CMCC, ZTE, Apple, Qualcomm, NTT DOCOMO
· The proponents think that for typical scenarios of LPHAP, e.g., indoor factory, cells within the validity area shares similar geometrical coverage and are well-synchronized, maintaining TA from the last serving cell is expected to work fine to manage UL interference.
· The opponents argue that,
· Option 1 has too much limitations on the deployment. 
· By using Option 1, the transmission timing of SRS positioning changes due to the change of DL reference timing, which causes UL measurement errors since gNB may measure SRS periodically and obtain multiple measurement samples.
· Option 2: 
· Support (11): vivo, OPPO, Spreadtrum, CATT, Sony, xiaomi, CMCC, Ericsson, Qualcomm, NEC, NTT DOCOMO
· The proponents provide the following reasons to support Option 2:
· Option 2 is a more general solution which does not require limitations on the deployment and size of cells within the validity area;
· Option 2 allows a UE to adjust the TA when the DL timing difference becomes large to keep the UL timing constant, which enables TRPs to average UL measurements across multiple instances.
· In addition, vivo notified that in Rel-18 mobility AI, a UE-based TA measurement solution similar to Option 2 has been made WA:
	Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


· The opponents think that,
· Option 2 still requires the cells within the validity area are well-synchronized;
· The DL time difference measurement accuracy may not be good enough since it is based on narrow SSB BW;
· Adjusting TA dynamically may cause increased and unpredictable interference to the neighboring cells. In addition, for timing-based positioning methods, it would be desirable to minimize UE autonomous changes to transmit timing.
· Option 3
· Support (4): Samsung, InterDigital, Apple, Ericsson
· The proponents believe that Option 3 is a more flexible solution and more robust to deployment scenarios than Options 1/2.
· The opponents argue that,
· Option 3 requires RACH procedure to obtain TA every time when cell reselection occurs, which significantly increases the power consumption and is against the objective of this agenda item;
· Option 3 is not feasible for TDOA-based positioning method, as UE transmits SRS positioning to different cells with different UL timing.

3.2.2 Round 1 discussion
FL comments: From the inputs, companies supporting Option 1 or Option 2 break even and there are some companies propose that both Options should be supported. Majority views think that at least Option 1 and Option 2 are feasible, while Option 3 may suffer from the feasibility to support TDOA positioning method and the significant increase of power consumption. Therefore, the following proposal is formulated:

Proposal 1-2 (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 options to determine a valid TA:
· Option 2 (modified): The UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell, when cell reselection occurs; otherwise, 
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments.
· Option 1 (modified): The UE maintains the current TA.

	Company
	Comments

	vivo
	Before supporting both, we prefer to check the majority view again to check whether only support option 2 can be accepted since it is supported by Rel-18 mobility AI, no more work is needed to be done by positioning 

	Xiaomi
	It is reasonable to maintain the current TA in the same serving cell and adjust it when cell reselection occurs. While for Option 2, we suggest to modify it as following since it is a WA, not agreement in Rel-18 mobility AI.
· Option 2 (modified): The UE autonomously adjusts the TA when cell reselection occurs, otherwise,
· FFS: UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell.
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments.
 

	ZTE
	From our perspective, it is not good to support both options. Option 1 can be regarded as a default way for TA determination. But we are wondering whether option 2 is power consuming, as UE has to measure and calculate the timing difference between different cells, and the power consumption is really important for LPHAP devices. For option 2, we don’t think the spec effort is needed. gNBs cannot know the TA anyway since UE may drift away in a gNB transparent way. Hence, we propose a compromised solution:
Updated Option 2: The UE autonomously adjusts the TA based on its implementation

	OPPO
	Support

	CATT
	Option 1 can be a default. Option 2 may also be supported as optional feature subject to UE’s capability.

	Huawei, HiSilicon
	We have questions with regards to Option 2 (modified).

If UE autonomous adjusts the TA upon cell reselection, does it mean that before cell reselection, UE TA matches the current distance between the serving cell? Does it also require UE to update its TA even when its serving cell timing changes?

Another comment common to both is the proposal lacks the DL reference timing. We assume the DL reference timing should be the DL timing of the current camping cell, which should be reflected.

	NEC
	Support

	Nokia/NSB
	We are supportive of the UE autonomous TA change to fix the UL SRS transmission timing. If the SRS Tx timing is changed, if affects the measurement accuracy. If the UE needs to report the SRS Tx timing information, the UE should consume more power and it is not aligned with the motivation of introducing SRS configuration valid in multiple cells.
We support that the UE autonomously adjusts the TA based on the TA from the last cell to fix the SRS Tx timing even if the DL Rx timing is changed.

	SONY
	We have similar view with VIVO whether we can get the consensus to only support Option 2.

	Ericsson
	Agree with ZTE on option 1. We also think that TA adjustment proposed in option 2 would need to be reported to the network in order for the positioning calculation to be correct. 

	Samsung
	We don’t agree with the proposal. 
We don’t support Option 1 since its use case is too narrow, and if Option 2 is supported, then it’s no need to support Option 1.
The issue we figured out with Option 2 is, it requires the UE to be aware of “the DL reference timing difference between the last cell and the new cell”, as described in the updated wording for Option 2. We wonder how the UE is always aware of such timing difference (e.g., for cell reselection)? 
We still believe supporting multiple TAs (Option 3) is the most robust way to acquire the TA. 

	Futurewei1
	Support the proposal. Options 1 and 2 do not contradict each other. 

	Qualcomm
	We think that there needs to be an understanding on what “DL Rx timing has changes after re-cellection” means. We believe that if the change is very small, it is not robust to let the UE to change the TA (it may have been just due to channel estimation errors, NLOS, etc). It may result to unpredictable behavior,  so it is common in such cases to have a “threshold in the change”, to let the UE do such changes if a large-enough TA is determined by the UE. 

· 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 options to determine a valid TA:
· Option 2 (modified): The UE autonomously adjusts the TA when cell reselection occurs and the received downlink reference timing from the previous camping cell changes by more than the threshold; otherwise, 
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments and the threshold for the change in the DL reference timing. 
· Option 1 (modified): The UE maintains the current TA.


	Intel
	Do not support. 
We think Option 1 should be the default. We have agreed that area specific timer and area specific RSRP change threshold can be feasible which can be applied for TA validation criteria when UE maintains a TA even after cell reselection.
We think Option 2 has no spec impact. But if proponents think otherwise, it needs to be clarified. Agree with ZTE that Option 2 can potentially result in increased power consumption. A more serious concern with  Option 2 is that this implies that the Tx timing can change significantly between two consecutive SRS transmissions. This would lead to significant errors for UTDOA measurements across gNBs. Currently, for periodic SRSp transmissions, it is up to gNBs to determine the first detected path based on measurements across multiple SRS resources, and with Option 2, it would not be known to a gNB if and when the Tx timing changes significantly upon a cell reselection event.

	Apple
	Option 1 as default. 

	InterDigital
	Our understanding is that in mobility discussion (AI#9.12.1), a similar autonomous TA determination is being discussed. If our understanding is correct, Option 2 is similar to the working assumption, shown below, made in RAN1#112. Our proposal is to at least agree on Option 1 and further study Option 2. From our perspective, once the working assumption is confirmed in AI#9.12.1, the details of Option 2 should be clearer.
Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec


	FL
	Many comments are not OK with the combined solution of Option 1 and 2, let’s fallback to down-select between Option 1 and 2. 
To HW (on the DL reference timing):
Most companies do not provide their views on how UE determines the DL reference timing. From my understanding of companies discussions on the options, I think the DL reference timing follows that from the current camping cell is assumed by default.

Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.

	
	




3.2.3 Round 2 discussion
Based on the discussion during the Monday online session, the following comments were received:
· Whether to support a combination of the options
· Yes: QC; Supporting a combination of options to provide a more complete solution (even include Option 3, where if the TA timer is expired, the UE obtains a new TA value through explicit signaling from the network);
· No: Explicitly object by ZTE. There are other companies provide concerns on some of the options so that they may not think a combination of options is feasible.
· Option 2
· On the related WA from Rel-18 mobility, vivo commented that since Rel-18 mobility has reached a similar WA on UE autonomously adjust the TA, we should adopt the same mechanism here; while InterDigitial argued that Option 2 should be FFS until further progress is made in Rel-18 mobility.
· On the impact of Option 2 on UL timing, seems that companies shared different understandings. For example, Nokia and Qualcomm think that by using Option 2, the UE can fix the UL transmission timing, which is beneficial for the gNB to average mesaurements from multiple instances; however, Intel think that Option 2 will lead to unpredictable changes to the UE UL transmission timing, which is not good for UL measurements. Companies are encouraged to provide more details in the comment below so that we can get aligned!
· Comments: My understanding is that different views may rely on how UE performs the adjustment and to which DL reference timing it is adjusted. For example, if the DL reference timing follows the DL timing of the current camping cell, initially, when a UE is in cell A and its distance to the gNB A is d_1, then the TA_1 is about 2d_1/c (let’s assume that TA is only dependent on the propagation delay here for simplicity), the UE’s UL timing for a slot is -d_1/c ahead of a slot boundary; then if the UE moves to a new cell B and its distance to the gNB B is d_3, the DL timing difference is (d_3-d_1)/c, and the UE can adjust its TA to TA_2 = TA_1 + (d_3-d_1)/c = (d_3 + d_1)/c, where the UE’s UL timing for a slot is still -d_1/c ahead of a slot boundary. I think that may be the understanding from Nokia and QC. On the other hand, however, in Rel-16/17, no requirement is defined when UE adjust the TA, and in Rel-17, we have supported to report measurements from one or multiple instances in a single measurement report, which I believe can somehow solve the changing of UL timing.
· On how UE adjust the TA, some companies (e.g., ZTE) propose to be up to UE implementation to avoid the potential power consumption increase for a LPHAP UE to calculate the DL refernce timing difference.
· Option 3
· Samsung provide strong concern on precluding Option 3, and it is argued that Option 1/2 requires the NW to be well synchronized and Option 3 is a more robust solution. 
· Comments: For TDOA positioning method, NW synchronization is a key issue to ensure the positioning accuracy regardless of the UE UL timing. It is not clear to me how Option 3 can resolve this issue or is more robust against this issue. On the other hand, Option 3 suffers from the significantly increase of the power consumption to obtain the TA every time UE reselects cells, as pointed out by many companies. This is against our objective to reduce the power consumption.
Based on the summary, I suggest to go with down-selection between Option 1 and 2 in the first place and let’s hear more views.

Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.
· Note: Option 3 from RAN1#112 is not pursued.

	Company
	Option
	Comments

	vivo
	Option 2, or, Option 1+Option 2
	In our view, only support option 1 cause too limited application scenarios of this feature. As a compromise, maybe we can support both options, and further study the application scenarios suitable for different options, e.g.,  considering ‘threshold in the change’ as QC proposed in the first round.
To the concerns caused by ‘the Tx timing can change significantly between two consecutive SRS transmissions’ for Option 2 proposed by companies in the first round. 
vivo: Option 1 still has Tx timing change based on DL timing change, and the absolute value of Tx timing change of Option 1 is the same as Option 2. The following figure is an example, that is, assuming that 2 cells are sync, SRS transmission timing for Option 1 and Option 2 are symmetrically distributed on both sides of the original SRS transmission timing (T0), and the interval from the original SRS timing is +-RSTD. Therefore, any issues caused by UL timing change exist for both option 1 and option 2. 


To the concerns caused by ‘increased power consumption’ for option 2 proposed by companies in the first round:
vivo: Compared with option 2, option 1 also measures the SSB from camp cell and last serving cell, based on our power consumption model, there is not much difference in power consumption between the two options.
To the concerns from HW of the first round:
vivo: when cell-reselection happens,  the TA UEs maintained by last serving cell may not match the current distance between the serving cell. But we still believe it can also ensure the TA is within the validity scope.  In this case, with new DL reference timing and option 2 can also guarantee the TA validity based on the above figure. And it can reduce the interference to the camp cell compared to option 1. 



	CATT
	Option 1
	We prefer Option 1, We are fine to support both Option 1 and Option 2.

	Nokia/NSB
	Option 2
	Thanks for the detailed explanation for further discussion. We would like to explicitly add that UE autonomously adjusts the TA in order to maintain a fixed transmission timing based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell. 

In our understanding, although a UE is in the single cell, there could still be fluctuation on DL Rx timing. For example, If the UE close to the gNB moves far away from the gNB, the DL propagation time gets longer, and the DL reception reference timing is also changed. If we use the same TA, the transmission timing is changed, as the TA is the time difference between the Tx timing and the  DL reception timing.
The gNBs in multiple cells are not able to know the the fluctuation of DL Rx timing of the UE, so does the fluctuation of transmission timing. We can solve this issue by introducing report the timing change information from the UE side, but it may not be aligned with the original motivation of this SRS configuration to save the power for LPHAP device. The necessary requirement or constraints could be discussed together or later.
To vivo: based on our proposal, the option 2 will use the same Tx timing that the UE used at the last serving cell.


	LGE
	Option 1
	We prefer option 1. It could be a default UE behaviour as we are assuming usecase with small area. 
For option 2, we are open to discuss further but current version of option 2 is not desirable. If UE can autonomously adjust the TA, we prefer to leave it as an UE implementation. We do not see strong needs to defining specific rule for option 2 because UE performes TA adjustment in gNB transparent way.  Hence, we prefer to modify option 2 to “UE autonomously adjusts the TA based on UE implementation “ 

	CMCC
	Option 1/2,
Option 1+2
	We are fine with either Option 1 or 2, and for making progress, we can accept a combination of Option 1+2.
First of all, for both options, we think that the DL reference timing should follow the DL timing of the current camping cell.
For Option 1, we share similar views as Nokia that, though the UE maintains the TA, the UL timing of a UE changes due to the change of the DL reference timing, even within the coverage of cell. But in our views, the condition for Option 1 should be that the geometrical coverage of cells within the validity area should be similar and the size may not be quite large, therefore, using Option 1, the UL timing of a UE would not change too much.
For Option 2, from reading companies inputs, there are two ways of adjustment, when UE moves from cell A to cell B. Seems that the motivation of the two adjustment is not the same:
1) The new TA is adjusted by one time of DL reference timing difference with respect to the old TA, as shown below, the UL timing of the UE can be fixed
2) The new TA is adjusted by two times of DL reference timing difference with respect to the old TA, as illustrated by vivo, where it ensures that the UL arrival timing at cell B is at the UL slot boundary can avoids the UL interference to the camping cell. 


For a combination of Option 1+2, I share the view that it can provide a more complete solution, the UE performs TA adjustment when cell reselection occurs, and when the DL reference timing changes vastly as suggested by QC; and when UE camps on a cell, it maintains the current TA.

	ZTE
	Option 1, or Option 1+ updated option 2
	We still think that option 1 can be regarded as a default way because the TA reuse is limited in the validity area, the limitations on the deployment is rather negligible. As a compromise, we can accept an updated option 2 if opponents consider the TA in option 1 is not that good.
For option 2, we don’t think it is necessary to limit UE’s behavior, instead, it’s up to UE implementation to update the desired TA. And for UE in RRC_INACTIVE, it won’t initiate RACH procedure if there’s no special configuration update for power saving propose, therefore we agree that option 3 should not be pursued. That's precisely why gNBs don’t know the explicit TA and which cell is UE camping on.

Updated Option 2: The UE autonomously adjusts the TA based on its implementation

	Huawei, HiSilicon
	Option 1
	We think that RRC_INACTIVE is different from mobility enhancement in RRC_CONNECTED.
In RRC_CONNECTED, gNB may constantly adjusting the UE TA by sending TAC MAC CE, which is not possible in RRC_INACTIVE. It means that gNB has the chance to consistently monitor TA for intra-cell mobility and further correct any undesired UL timing for inter-cell mobility. In addition,  mobility enhancement does not concern UE power consumption in general but it should be targeted to be minimized in LPHAP. 
Is the note intended to be like as follows:?
· Note: Up to RAN4 to discuss whether/what UE requirements is defined on UE autonomous TA adjustments


	NTT DOCOMO
	Option 2, or, Option 1+Option 2
	If only option 1 is supported, we think the applicability range may be limited.  We are fine to support both Option 1 and Option 2.

	Xiaomi
	Option 1 + Option 2
	We prefer Option 1+ Option 2 with some update on Option 2: UE autonomously adjusts the TA. i.e., remove “based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell” and up to UE implementation.   
In this case, for the case of small area, only Option 1 will be used. Else, Option 1 will be used first, and if the TA is not valid, Option 2 can be used to update it.

	NEC
	Option 1+Option 2
	Share the view with CMCC and Xiaomi for supporting both of the Options.

	Samsung
	Option 3 or Option 3 + Option 2
	Using the same TA of the last serving cell for a new cell, could lead to interference at the new cell, when the SRS arrives outside the CP window. It is not clear how option 1 addresses this issue.

For option 2, at least the following isssue should be considered:
· First if the cells’ timing is not synchronized, it is not sufficient to measure receive time difference from an RS from each cell to determine the TA to new cell. Part of the time difference is due to cell misalignment, unless the UE knows the cell misalignment, it would not be able to accurately determine the TA to the new cell. At 30 kHz, for example, the CP is around 2.3 usec, so a timing error in the range of the CP (~2usec), would lead to a signal arriving outside the CP window.
We would like to address the following comment from the FL: “NW synchronization is a key issue to ensure the positioning accuracy regardless of the UE UL timing”. The cells can have different timing alignment and still be used for positioning, as long the timing misalignment is fixed and known. Its effect can be compensated.
We can suggest the following update to option 3:
Option 3: When UE reselects a new cell, UE obtains TA for the new cell using RACH.

Alternatively, we can consider a combined option 2/3
If UE knows the difference in timing between the last cell and new cell:
· UE autonomously adjusts the TA based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
Else:
· UE obtains TA for the new cell using RACH


	Qualcomm
	Option 1+2
	As we discussed before, we believe a complete solution is to combine both and trigger only Option 2 when large DL reference timing jump is observed after cell reselection. We are also OK to clarify that the UE-based autonomous adjustment is for the purpose of keeping the UL timing the same as before the cell reselection. 

We have concerns with supporting only Option 1 because we don’t believe it is a good solution for larger cells, or larger areas. 

We have concerns with supportining only Option 2 because it may create instability unless there are some “margins”; small changes in the DL reference timing (e.g. due to errors in the measurement or due to very small sync error mismatch) do not deserve the UE’s effort to adjust since the UE may just be chasing to compensate “noise”. 

	FL
	
	Thanks for all the valuable comments to help companies align their understandings. In addition, I can see that many companies are proposing compromised proposal to make progress! The views are summarized as follows:
Option 1 (4): CMCC, HW/Hisilicon, CATT, LGE, ZTE
Option 2 (3): vivo, Nokia, CMCC
Option 3 (1): Samsung
Option 1 + Option 2 (9): vivo, CATT, CMCC, ZTE (updated Option 2 of TA adjustment up to UE implementation), LGE (updated Option 2 of TA adjustment up to UE implementation), NTT DOCOMO, xiaomi (updated Option 2 of TA adjustment up to UE implementation), NEC, QC
Option 3 + Option 2 (1): Samsung

Some responses to Samsung:
For Option 1, I admit that there are limits on applicable conditions, for example, the geometricl coverage of cells within the area should be similar, and the area size is not too large. But it should be noted that, we are discussing LPHAP to meet requirement of use case 6, the typical use case identified by SA1 and also by the industry is, e.g., autonomous assembly line in indoor factory scenario, the conditions to apply Option 1 can be easily achieved by NW deployment and implementation.
For the comments on “Option 2 requires NW synchronization”, it’s true. But I don’t think it is something Option 2 should be addressed, to enable TDOA positioning, NW synchronization is needed to ensure the positioning accuracy, and again, I think it can be achieved by NW implementation, remembered that back in Rel-17, when we discuss mitigation on timing errors, some companies proposed to further eliminate NW synchronization errors and more companies argued that it can be resolved by NW implementation and no specification impact should be further pursued.
Regarding Option 3, the key concern on Option 3 is that every time UE reselect cells, it has to perform RACH to acquire new TA, this will vastly increase the power consumption. Please remember that the objective of this AI is to keep the UE power consumption as low as possible!

Based on the inputs, seems that more companies are OK to have a combined solution, but we do need to address some concerns on each Option 1 and 2 so that the combined solution is acceptable. Let me try this (a condition on DL reference timing difference threshold is added to avoid UE’s unpredictable behaviour on TA adjustment, as proposed by QC, and to allow NW to control the UE behaviour, to ease the concern on companies only suppprting Option 1):
Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: By default, UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: When cell reselction occurs and and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing.based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.
Note: Option 3 from RAN1#112 is not pursued.


	vivo
	
	Thanks for the FL proposal, based on our understanding, due to the UE mobility within camp cell, maintaining a fixed UL timing is difficult. In addition, considering option 2 is up to implementation, and different from the work assumption in mobility which is for aligns with the UL arrival timing of the camping cell. We prefer to modify as follows and  remove “for the purpose of maintaining a fixed UL timing” at least.
Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: By default, UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: When cell reselction occurs and and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA based on the DL reference timing difference between the last camping cell and the new camping cell up to its implementation for the purpose of maintaining a fixed UL timing.based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.
Note: Option 3 from RAN1#112 is not pursued.


	intel
	
	We agree that the UL timing of a UE changes due to the change of the DL reference timing. However we think typical scenario is when cells within a validity area have similar geographical properties and size (such as indoor warehouse), and UL timing is not expected to change much. For Option 1, resuse of existing TA validity criteria is straightforward, i.e., assume area specific timer and RSRP change threshold.

For Proposal 1-2 (II),  there is no way to check accuracy of the estimated time difference and comparing to a threshold. Furthermore, how to determine such a threshold for a gNB for hearability at multiple cells is not clear. The aim is NOT to transmit to only the current camping cell, but to a set of nearby cells. Thus, such an adjustment based on a rather coarse measurement that is compared to an ad hoc choice of threshold may make things worse. 

Overall, we think the simplest way to address this is to define the expected behvaior from the UE as Option 1 and leave it at that. In any case, a UE can always adjust its UL timing further and in this case, nothing is preventing a UE implementation to implement Option 2. We do not see a need or a meaningful way to specify this. Thus, we suggest the following update as a compromise.

Proposal 1-2 (II)-updated
· 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 obtained from the last serving cell within the validity area
· Note: In case of change of camping cell, the UL transmit timing may be adjusted further based on UE implementation. 
· The DL reference timing follows the DL timing of current camping cell.


	CATT
	
	We support Proposal 1-2 (II) from FL. The change from vivo is also acceptable to us. 

	Qualcomm
	
	We support the updated proposal by the FL and we are also OK with vivo’s suggestion, but maybe the subbulet should not be a “note” since it has spec impact. 

To Intel’s concerns:
· “there is no way to check accuracy of the estimated time difference and comparing to a threshold”
· A UE measures SSBs which means a given accuracy can be achieved for TOA estimation. Lets say the TOA measurements are accurate up to ~X nsec (e.g. as an example lets say 100 nsec), and the UE measures a DL timing difference of 1 usec (order of magnitude more). The UE knows that this is not because of mistakes in the TOA estimation or some multipath; it is because the 2 gNbs are not synchronized (in TDD, the default synchronization can be +- 3 usec assuming No effort done to synchronize them). If we are talking about TRPs that are relatively well synchronized (e.g. +- 10-50 nsec), then indeed the UE will be keeping the TA constant. But still, in the FL proposal, this threshold can be controllable by the network, so if the network doesn’t want the UE to adjust the TA, it will set a very large value.

Overall, to try to merge vivo’s change the FL’s suggestion, what about the following: 

· 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 obtained from the last serving cell within the validity area,
· when cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA (downselection needed)
· Alt. 1: based on the DL reference timing difference between the last camping cell and the new camping cell 
· Alt. 2: up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.
Note: Option 3 from RAN1#112 is not pursued.


	Intel2
	
	Thanks QC for the follow up, although the explanation is not quite clear to us. We do not see any arguments to object our proposed version. The “check accuracy “ is for testability (entirely up to the UE) as well as regarding feasibility to get accurate estimate on the SSB-based TOA estimation accuracy. In QC's example the detection of the two hypotheses seem to be between near-perfect gNB sync vs. us-order gNB sync - there is also the contribution due to UE location change itself. Further, even if it's only due to sync offsets between gNBs, how does adjusting w.r.t. the new camping cell be claimed as an improvement when the SRS is expected to be received at both of these gNBs for typical UTDOA? 
We still do not see how gNB can set the threshold other than effectively using it as an enable/disable flag as in QC's example as it may not know the location of the UE and mobility situation, which is the camping cell etc. in inactive state. This does not merit support of configuration of a threshold from the NW. 

Based on this, we cannot agree with QC or vivo proposals above. We think leaving it to UE implementation for any UL timing adjustment on top of current TA without spec impact is a reasonable way forward for this issue.

	Nokia/NSB
	
	Thanks to FL. We support the FL’s proposal, and we are okay with the modified version from QC. However, we don’t support the option 1 only. The UE DL Rx timing anyway would be fluctuated depending on the mobility and synchronization issue, and it leads to the fluctuation of the UL SRS Tx timing and measurement accuracy. If the UL timing adjustment is totally left up to the UE implementation, the gNB hards to decide an accurate reference timing for UL timing measurement as it is not just single cell case. We are open to discuss to find a solution.

	Samsung2
	
	First we thank the FL for the detailed comments. We can compromise to give up Optioin 3 with the understanding of FL’s description of the targeted development scenario, and prefer to capture such in a note. 
Then for the targeted development scenario as mentioned by the FL, we may have some clarification questions for Option 2 (some may have overlapping with other companies’ comments). When there is difference between the Rx timing from two cells at the UE, is this difference can be due to (1) difference in propagation delay (we have already assumed that the geometric cell coverage is small, (2) difference in synchronization between the two cells, or (3) both. The reason that this is relevant is that the UE behavior would be different in each case. For example, if the Rx signal from last cell is after the Rx signal from the new cell. If the delta rx time difference is due to synchronization misalignment, the UE should advance its uplink time by delta Rx time difference when transmitting to the new cell. If the delta rx time difference is due to propagation delay differences, the UE should delay its uplink time by delta Rx time difference when transmitting to the new cell. To avoid this issue and to help the UE determine how to adjust its timing we suggest that the network provides the UE difference in timing between the two cells. 
Based on above comemnts, we suggested the following changes in blue:
Proposal 1-2 (II) (modified by Samsung)
· 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 obtained from the last serving cell within the validity area
· Note: This assumes that the geometric cell coverage is small.
· When cell reselction occurs and and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing at the new cell.
· FFS: The network provides the UE the difference in transmission time between the new cell and the last cell.
· Note: The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.


	ZTE
	
	The combination of option 1 + option 2  is fine for us. But we have concern for the description “When cell reselction occurs and and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold” and the corresponding note. We share the same view as Intel on option 2.
The difference in DL timing exists even if UE camps on ONE cell, which is also mentioned by other company in previous comments, as shown in the following figure, if UE is close to the gNB, the DL timing 1 should be shorter than that of DL timing 2 (the timing if UE camps on the edge of the gNB’s coverage). The difference between DL timing 1 & 2 would also be large enough.
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And for LPHAP device in RRC_INACTIVE state, UE may not update its TA frequently, so the DL timing difference exists when UE moves no matter whether UE camps on a new cell. So we hold the intention to remove the wording about timing difference, and the revised option 2 can be:
Option 2: UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing.

	Xiaomi2
	
	We are fine to support both Option 1 and Option 2. 
But for Option 2, we prefer ‘UE autonomously adjusts the TA up to its implementation’.
One clarification point is the condition to adjust the TA, in my point of view, it is more reasonable with  ‘When cell reselction occurs and and the DL reference timing difference between the last camping serving cell and the new camping cell exceeds a threshold’ since is it necessary to update the TA when UE moves far away from the last serving cell, not the last camping cell. So we prefer the following update

Proposal 1-2 (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 one of the following options to determine a valid TA (for down-selection):
· Option 1: By default, UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: When cell reselction occurs and and the DL reference timing difference between the last camping serving cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing.based on the TA from the last cell and the DL reference timing difference between the last cell and the new cell
· Note: The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. Up to RAN4 to discuss UE requirements on UE autonomous TA adjustments
· The DL reference timing follows the DL timing of current camping cell.
Note: Option 3 from RAN1#112 is not pursued.


	Huawei, HiSilicon
	
	A couple of question with regards to second subbullet:
If the timing adjustment is needed, why it is limited to cell relection case? Why it cannot be done even for the mobility within a cell. We assume that is related to the one-shot timing adjustment once introduced in 7.1.2.2 of TS 38.133, which is void now, and by then the one-shot timing adjustment applies to intra-cell mobility.
For Alt.1, regarding timing of the last camping cell, is it the instant timing or the previously stored timing e.g. when UE previously reselects that cells?
For Alt.2, a fixed UL timing is not possible for a UE to guarantee. Even in RRC_CONNECTED state, based on our field test, the UL ToA for a static UE appears like
Time
ToA

The reason is that UE UL timing drifts and UE pulls its timing back to confine with the reference timing requirement. UE could try its best effort to maintain the Tx timing using its own internal clock, but the clock drift could be high between SRS transmissions for LPHAP consider the sleep mode (deep sleep/ultra-deep sleep) between SRS transmissions.
We believe that it is important to keep the default even for cell reselection, and top of it, network may or may not choose to allow UE to do automous timing change.

	Apple
	
	We are fine with the combined Option1 + Option 2 and prefer Intel’s option that “UE autonomously adjusts the TA up to its implementation”.

	Nokia/NSB
	
	We agree the timing fluctuation is unavoidable and the fixed transmission timing cannot be a exact fixed timing. There would be a fluctuation range even for a static UE. Based on the current system, the UE may try to adjust the transmission timing so that it can keep  the TA as much as possible based on the DL Rx reference timing. The intention of the fixed timing should be that the UE keep trying to maintain the current transmission timing within a certain range by adjusting TA independent with the DL Rx timing. 

	FL
	
	@Samsung, Thanks for the flexibility! Regarding your comments on the reason of Rx reference timing changes, my initial thinking is that it is due to the change of propagation delay. For the difference in synchronization between cells, I prefer to let NW implementation to handle it.
Based on the inputs, the proposal is revised a bit:
Proposal 1-2 (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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· When cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.





3.2.4 Round 3 discussion
Unfortunately, we didn’t have the change to further discuss this proposal during online. Let’s use the latest version I have here for another round of discussion. I have a feeling that we are not too far from converge!

Proposal 1-2 (III)
· 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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· When cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.

	Company
	Comments

	FL
	To Intel: Thanks for the comments in the last round. Regarding that on how the gNB determines the threshold, my initial understanding is that, it is a bit similar as the RSRP change Th for TA validation. The threshold of DL reference timing difference is related to a change of distance, and if from the NW perspective, a threshold value corresponding to a distance change that may cause the TA of a UE to be invalid, then this value can be provided to UE. The intention is to somehow let the NW control UE’s behavior on autonomous TA adjustment, to avoid UE’s unpredictable operation. Anyways, as pointed out by QC, this threshold can be provided as a very large value, so that the NW believes that Option 1 is sufficient for a validity area.

	vivo
	Thanks for the FL proposal, but we still have some concerns about DL reference time 
If without the restriction in the current second sub-bullet. In this case, the DL reference time can be
Case 1:the DL reference time difference  between the last serving cell and the new camping cell
Case 2: the DL reference time difference  between the same cell signal at different time 

For us, case 2 is unclear and how UE calculates the DL reference time difference at different times is also unclear.  In contrast, case 1 follows the mobility definition, and the corresponding requirement can follow the mobility agenda. 
In addition, for the same cell case, we can follow Rel-17 UE behavior, no new UE behavior is needed. I think the core part is the TA across multiple cells in the option.
So we propose, modifying the second bullet as follows 
When cell reselection occurs and the DL reference timing difference between the last serving cell and the new camping cell between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation

	ZTE
	We share the same view as Intel commented in last round, and update option 2 as:
UE autonomously adjusts the TA up to its implementation
The reasons why we do not support timing difference threshold configuration (in option 2) are listed as follows:
1- gNBs cannot know which cell is the UE camping on. After UE get the SRS configuration in the last serving cell, it may enter RRC_INACTIVE state, and may drift away in a gNB transparent way.
2- gNBs cannot know the TA of UE if UE autonomously adjusts the TA. Even if gNB knows the exactly UE behavior on TA adjustment, gNB still cannot get the TA of UE, because the movement of UE is unknown to gNB.
3- The difference in DL timing change exists even if UE camps on a single cell, as pointed in last round comment. If UE is close to the gNB, the DL timing  should be shorter than that of DL timing if UE camps on the edge of the gNB’s coverage. The difference would also be large enough with unpredictable UE movements. As shown in the following figure, the UL timing difference between t0 and t1 is greater than that of t1 and t2, though UE camps on another cell in time t2.
And for LPHAP device in RRC_INACTIVE state, UE may not update its TA frequently, so the DL timing difference exists when UE moves no matter whether UE camps on a new cell.
4- How dose UE determine the DL timing difference? As shown in the following figure, UE camps on a new cell in time t2, the timing difference should be |DL timing t0 - DL timing t2| or |DL timing t1 - DL timing t2| or |DL timing tr - DL timing t2| where tr refers to the time when TA is configured by gNB (MAC CE or RACH)? That’s not clear.
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Therefore, we support updating the second bullet as follows:
· When cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 

	Huawei, HiSilicon
	We copied the text in section 7.2.2 of TS 38.133 f80 version:

Not sure if that is the case everyone has in mind, however, similar scheme was discussed in Rel-15 time (of course very late). 

7.1.2. One shot timing adjustment
When the magnitude of the T exceeds H then the UE shall adjust its transmission timing in one adjustment only once provided that the following conditions are met at the UE. Otherwise when the the magnitude of the T ≤ H then the UE shall adjust its transmission timing according to the rules defined in clause 7.1.2.1.
-	SSB_RP and SSB Ês/Iot according to Annex B.2.6.1 for a corresponding operating Band,
The UE transmit timing immediately after applying the one shot timing adjustment shall be: . After applying the one shot timing adjustment the UE shall adjust its transmission timing according to the rules defined in clause 7.1.2.1.
Where: 
-	T1 is the reception time at the UE just before the one shot timing adjustment,
-	T2 is the reception time to be used at the UE just after the one shot timing adjustment,
-	H is defined in table 7.1.2.2-1.
Table 7.1.2.2-1: The value of H
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals s(kHz)
	H [Tc]

	1
	15
	15
	TBD

	
	
	30
	TBD

	
	
	60
	TBD

	
	30
	15
	TBD

	
	
	30
	TBD

	
	
	60
	TBD

	2
	120
	60
	TBD

	
	
	120
	TBD

	
	240
	60
	TBD

	
	
	120
	TBD



We do not think this alternative of up to UE implementation without even specifying how the new TA value UE shall set according to the DL timing change is actually feasible; it actually means that network set the UE free and any arbituary timing is allowed. Therefore, we do not think this alternative should be listed in parallel to the default one. We can compromise to the following revision

· 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 obtained from the last serving cell within the validity area,
· If enabled by the network, When the DL reference timing difference exceeds a threshold, UE autonomously adjusts the TA up to its implementation. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· T1 is the reception time at the UE of the previous DL reference timing,
· T2 is the reception time at the UE of the newly selected DL reference timing,
· The DL reference timing follows the DL timing of current camping cell.


	FL
	Thanks for the inputs so far. Some responses from my understanding:
I somehow share the views with HW that it would be risky if the UE autonomous TA adjustment is entirely up to UE implementation. Yes, a UE may wander within a area across multiple cells and gNB may not know which cell the UE is camping on, but the DL reference timing difference threshold, similar as the RSRP change Th for TA validiation, is somehow related to the deployment (for example, the cell coverage, etc.) and an area-specific  value can be feasible. 
To vivo: The reason why LPHAP is different from mobility is that in mobility, the UE is in connected mode, the TA in the serving cell can be adjusted by the serving gNB and therefore only the TA measurement adjustment between the serving cell and a candidate new cell is considered. I understand your intetion that for the UE moves within a cell, Rel-17 rule should be resued as much as possible. But to my understanding, in Rel-17, when the UE moves far away from its original location (but still within the last serving cell in case that the cell coverage is large), the RSRP change would exceed the RSRP change Th and the TA is treated to be invalid. Now we are talking about SRS in multiple cells, and we have already agreed that an area-specific change Th is feasible, in this sense, if we still follows Rel-17 mechanism within the same cell, it may face the following problem:
· When a UE is released to inactive state, it locates at the cell edge with a large TA, then the UE moves to the cell center and its DL reference timing changes ahead, it may have the risk that the UL arrival time at the gNB side falls on the previous UL symbols and cause unpredictable UL interference.

To ZTE: Regarding the 1st bullet of your comments. I admit that the UE can move across cells and the gNB may not know which cell the UE is camping on. But it does not imply that the DL reference timing difference threshold cannot be properly configured, it is corresponding to a change in distance, and similar to RSRP change Th, I think an area-specific value is feasible. Regarding the 2nd bullet of your comments, I’m not sure why the TA adjustment should be known to the gNB. Having been said, I think a proper configuration of DL reference timing difference Th is related to whether the NW wants to enable a UE to autonomous TA adjustment and the NW deployment. Regarding the 3rd bullet of your comment, I agree, even a UE moves within a cell (especially the cell coverage is large), a vastly change of DL reference timing difference exists. Therefore, in the updated FL proposal in round 3, I deleted the limitation on “when the cell reselection occurs”. Regarding the 4th bullet of your comments, hopefully that HW’s revision can address your concern.


	CATT
	We support the proposal in general. Huawei’s revision is fine to us.

	Qualcomm
	For the same cell case, we prefer to follow Rel-17 UE behavior and to not define a new UE behavior (Note that for Rel-17 SRS in RRC inactive, there is already a specified behavior which keeps TA constant as the UE moves within a cell). 
Since we want to progress on that, why don’t we make that aspect an FFS? That is, starting from HW’s revision, we add:
· 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 obtained from the last serving cell within the validity area,
· If enabled by the network, When the DL reference timing difference exceeds a threshold, UE autonomously adjusts the TA up to its implementation. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· T1 is the reception time at the UE of the previous DL reference timing,
· T2 is the reception time at the UE of the newly selected DL reference timing,
· FFS: Whether the above applies only for cell-reselection scenarios or for both same-cell mobility and cell-reselection scenarios.
· The DL reference timing follows the DL timing of current camping cell.

	Nokia/NSB
	Thanks for the discussion and compromised proposal. We are okay to proceed with the modified proposal from HW and QC. For the FFS from QC, we think this feature should be for both cases. It is because that in the same cell, the UE will try to keep using the TA but DL reference timing fluctuation is unavoidable, which leads to the UL SRS Tx timing change. And the network cannot predict the UE UL Tx timing change. The threshold criterion should be applied to both cases. 
The frequent autonous timing adjustment should should be prevented to keep the transmission timing. However, if it happens, the transmission timing is changed although the UE uses the same TA configured from the last serving cell. After the transmission timing change, the UE will keep use it, so the network needs this information to reflect it to the UL timing measurement. The TA is already fixed, so the new DL reception timning or transmission timing information is necessary for the measurement accuracy. In our view, we need to discuss and would like to add the follwoing FFS to discuss this issue.

· FFS: Whether/how to provie multi cells with a newly selected DL reference timing if the UE autonomous timing adjustment is triggered (that is, the changed SRS transmission timing is not marginal).

	Intel
	@FL. Thanks for follow up comments. We are not convinced that it is a reasonable approach where gNB attempts to control UE autonomous operation and UE implementation. Moreover, as explained before, effectiveness of the threshold based approach is questionable since at the end it is up to UE and there are lot of unknowns from gNB perspective, as ZTE also pointed out. 
As we mentioned in the last round, it can be considerable to say that UE may update its UL timing and not mandated to maintain the original TA from last serving cell throughout the validity area. The cell reselection case is easier to see this – post cell reselection, if the UE intends to transmit PRACH (e.g., triggered by MO traffic), it would be expected to transmit with NTA=0. Towards this, the last sub-bullet already allows for change in the DL reference timing – to follow that of the current camping cell. 
In RRC_CONNECTED state, the UE performs autonomous adjustments to the TA to effectively track changes in DL reference timing. This can be extended for SRSp transmissions in RRC_INACTIVE state, which is the case in Rel-17 for when the UE remains camped on the last serving cell.  Now, we additionally extend it to the case when the UE may transition between cells. 
Thus, the UE can be allowed to adjust its Tx timing autonomously based on its evaluation of the DL reference timing – not only to account for changes in the DL reference timing when camping on the last serving cell but also upon cell reselection. Configuring a threshold for this purpose for RRC_INACTIVE UE does not seem necessary or effective.  
Regarding Nokia’s comment on network requiring UL timing information for UL measurement accuracy, we do not think it is possible for gNB to predict UL timing (which can change frequently) accurately based on threshold which is set for the whole area, and thus it’s effectiveness in improving measurement accuracy is questionable.
Regarding FL’s comment on similarity to RSRP change threshold, our understanding is that RSRP is a robust metric for a rough guess - timing reference is a more sensitive metric and especially when considered w.r.t. a single TRP, it can be challenging to determine meaningful thresholds applicable for a wide area comprising multiple TRPs/cells.  As the timing reference is w.r.t. a single reference - this can vary quite more depending on type of link (LOS/NLOS, etc.) between UE and gNB that may not reflect UE's rough location as well as RSRP. This is also a reason why timing reference threshold is not used for TA validation itself and instead RSRP is used.  
To this end, a more reasonable way forward is as follows:

Proposal 1-2 (III) - updated
· 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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· When the DL reference timing difference exceeds a threshold, UE may autonomously adjusts the TA up to its implementation in accordance to changes in the DL reference timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.


	LGE
	We are fine with the first sub-bullet. 
For the second bullet, we tend to agree with Intel’s comment and prefer Intel’s revised version. Even if some mechanism for TA adjustement was required, we think it would be better to modify existing TA validation factors rather than introducing new threshold mechanism. 

	Samsung
	We have concerns and clarification questions regarding the second bullet, mainly from two aspects: 
 
First, regarding the condition “the DL reference timing difference exceeds a threshold”: 
One clarification question is whether TA validation criteria is still needed in this case? 
         If the TA validation rule is not supported anymore, we think the criteria for TA validation should be reused as the condition for the second sub-bullet, i.e. DL reference timing difference should be replaced by the DL RS RSRP change threshold.
         Otherwise, if TA validation is still supported, why additional conditions are needed to determine the change of TA? 
 For further explanation: 
        When the DL reference timing difference exceeds a threshold and TA validation is not satisfied, UE should adjust its TA, and a same UE behavior will be leaded in this case. 
         When the DL reference timing difference exceeds a threshold and TA validation is satisfied, there will be an ambiguity on whether to adjust TA. If UE follows the TA validation rule, UE should maintain its TA other than adjust its TA, right? Why does UE need to adjust its TA in this case? In the contrary, if UE follows the new condition referred in the proposal, UE should adjust its TA.
         When the DL reference timing difference within a threshold and TA validation is not satisfied, there will also exist an ambiguity on whether to adjust TA. If UE follows the TA validation rule, UE should adjust its TA other than maintain its TA. But if UE follows the new condition refereed in the proposal, UE should maintain its TA.
         When the DL reference timing difference within a threshold and TA validation is satisfied, a same UE behavior will be leaded in this case.
So UE should determines TA adjustment based on TA validation criteria, why we need this extra condition to determine if TA needs to be adjusted?
 
Second, regarding the UE behavior “UE autonomously adjusts the TA up to its implementation”: 

No matter how to up to the UE’s implementation, the information on time difference between the last serving cell and the new camping cell in the validity area is needed anyway. Current proposal does not take such timing difference into account, which makes the autonomously adjusted TA not reliable. We suggest an explicit indication to the UE of such timing difference, or at least studying how the UE can acquire such timing difference to obtain accurate TA from the new camping cell. 


	Xiaomi
	As for the second sub-bullet, it is not clear how to obtain the DL reference timing difference. Anyway we need a baseline. Compared to the baseline, the DL reference timing difference can be obtained. If FL intends to support the TA update within the last serving cell and out of the last serving cell, we can define the baseline as the DL reference timing at the time that UE received SRS configuration in the last serving cells. Otherwise, the baseline will be updated with the cell reselction. So we suggest the following update:

Proposal 1-2 (III)
· 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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· Compared to the DL reference timing at the time UE received SRS cofiguraion in the last serving cell, When cell reselection occurs and the DL reference timing difference between the last camping cell and the new camping cell exceeds a threshold, UE autonomously adjusts the TA up to its implementation for the purpose of maintaining a fixed UL timing. 
· The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· The DL reference timing follows the DL timing of current camping cell.


	ZTE
	Thanks for FL’s reply.
Concerning the one shot timing adjustment section mentioned by huawei, as far as we know, in R15 stable version, section 7.2 was deleted, and the TA adjustment mentioned in this part is not applied to UE’s behavior.
A question for the last several lines in huawei’s suggestion:
· T1 is the reception time at the UE of the previous DL reference timing,
· T2 is the reception time at the UE of the newly selected DL reference timing,
· The DL reference timing follows the DL timing of current camping cell.
Does the last bullet mean that both previous DL timing and current DL timing refer to that of current camping cell? This description is not aligned with the definition of T1 and T1. Based on our under standing, UE may move from the last serving cell to the new camping cell, the previous DL timing doesn’t always refer to the new camping cell.
So we support intel’s version.
If the DL timing difference has to be decided, from our perspective, this DL timing difference is more like a RAN4 issue. As a compromise, we can add a note based on intel’s version as “it’s up to RAN4 to decide whether and how to define the requirement on how UE adjust the TA.”

	FL
	Thanks for the further comments!
From reading Intel’s comments, I was thinking if we should consider using the RSRP change Th for TA validation as the condition for UE to autonomously adjust the TA, and Samsung’s comments further confirm my understanding. But then the question is that there are open issues on which RS can be the downlink pathloss reference for RSRP change Th and whether it can be updated to the new camping cell when cell reselection occurs (as the discussion of Proposal 1-3), and fow now, I’m not confident that companies are in the same page.
From the inputs so far, I think the controversy part is mainly on the 2nd bullet, some companies believe that it would be risky to entirely set the UE free for TA adjustment and prefer to have some NW control; while on the other hand, other companies argued the necessity and feasibility of introducing new mechanism to allow UE autonomous TA adjustment. In addition, for the proponents of the 2nd bullet, some would like to have such rule applies only for cell reselection and others suggest to consider it even in the same cell mobility. From FL’s perspective, I think maybe the best we can have for now is that:

Updated Proposal 1-2 (III) 
· 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 obtained from the last serving cell within the validity area,
· Note: This assumes that the geometric cell coverage is small.
· When the DL reference timing difference exceeds a threshold, UE may autonomously adjusts the TA up to its implementation in accordance to changes in the DL reference timing. 
· [bookmark: _Hlk133333312]The threshold can be provided by the network to control the UE behaviour of autonomous TA adjustment. 
· FFS: whether/how to define additional rules to enable the UE autonomous TA adjustment, and if supported, whether the rule applies only for cell-reselection scenarios or for both same-cell mobility and cell-reselection scenarios.
· The DL reference timing follows the DL timing of current camping cell.





[HIGH] 3.3 Reference RS for the RSRP change threshold
Background: In the last RAN1 meeting, the following agreement was made:
	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


In Rel-17, the derivation of the downlink pathloss reference used for TA validation for SRS transmission in RRC_INACTIVE is captured in TS 38.331:
	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:
3> acquire SIB2, if stored version is invalid;
3> if nrofSS-BlocksToAverage or absThreshSS-BlocksConsolidation is not present or if absThreshSS-BlocksConsolidation is present and the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
2>	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:
2>	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].




3.3.1 Summary of inputs
From reviewing the submitted contributions in this meeting, a few companies (e.g., HW/Hisilicon, vivo, OPPO, Nokia/NSB, CMCC, ZTE, Qualcomm) provide their views on the following aspects and the solutions include:
Which cell is the reference RS from? 
· Option 1-1: The pathloss reference for the RSRP change threshold is updated to DL RS from the new camping cell when cell reselection occurs;
· Option 1-2: The pathloss reference for the RSRP change threshold is from the last serving cell;
· Option 1-3: The pathloss reference for the RSRP change threshold is from the cell the UE determines the latest valid TA;
· Option 1-4: The pathloss reference for the RSRP change threshold is a cell-agonistic DL RS;
Which RS can be the reference RS?
· Option 2-1: SSB
· Option 2-2: CSI-RS or CSI-RS for tracking
· Option 2-3: DL PRS

3.3.2 Round 1 discussion
FL comments: From the inputs, the proposed solutions are diverse, my suggestion is that when we consider this issue, it is desirable to have less spec impact on the current TA validation rule and derivation of downlink pathloss reference. Therefore, the following proposal is formulated:

Proposal 1-3 (I)
· [bookmark: OLE_LINK5]For TA validation of SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, at least support that the pathloss reference for the RSRP change threshold is updated to SSB(s) from the new camping cell when cell reselection occurs.
· FFS other options.


	Company
	Comments

	vivo
	Either proposal 1-3 or Option 1-3 above is OK to us.  


	Xiaomi
	From our point of view, RSRP change means current_RSRP- reference_RSRP. If the RSRP change is updated to the new camping cell when cell reselection occurs, the value of reference_RSRP will be updated, so it is not accurate for the RSRP change. We prefer the RSRP change calculated based on SSB(s) from the last serving cell.  

	ZTE
	Technically, it is not reasonable to support PL reference from the new camping cell, UE should choose the reference from the last serving cell as pathloss reference for RSRP change threshold, the reasons are as follows:
[image: ]
As shown in the above figure, in Rel-17, the RSRP change threshold is used to judge whether a UE moving out the serving cell. From cell center to cell edge, i.e., at time t0 UE is in the center of a cell and at time t1, UE is in the cell edge, the RSRP is decreased from RSRP a to RSRP b.
[image: ]
For Rel-18, when a UE is moving to a new camping cell, the RSRP between the UE to the new camping cell will be increased, i.e. from RSRP b to RSRP c. The RSRP change (RSRP c and RSRP a) becomes smaller. With option 1, the RSRP change will never break the threshold.
Choose SSB(s) from the new camping cell when cell reselection occurs as the pathloss reference for the RSRP change threshold is not applicable and it is quiet weird to compare the RSRP using different pathloss references at different time. And with this option (option 1-1), UE may always regard the RSRP change is within the RSRP change threshold.

	FL
	To ZTE:
The intention of the proposal (i.e., Option 1-1 in the summary section), to my understanding, is that, when cell reselection occurs, the UE will derive the downlink pathloss reference from the new camping cell, store the RSRP of this downlink pathloss reference and further use the stored RSRP and changed RSRP of this pathloss reference for TA validation, i.e., UE still use one (set of) pathloss reference(s) at different time for TA validation. 
Let’s hear more views from compaies, from which I can further reconstruct the proposal to list all proposed options and let interested companies have further study.

	OPPO
	Fine with the proposal

	Huawei, HiSilicon
	What does this “updated to SSB from the new camping cell” mean?

Does it mean that UE should store the RSRP from the new camping cell and use it as the new reference to validate the SRS TA with the follow-up RSRP measurement within the new camping cell, or that UE should also compare the RSRP of the new camping cell with the previous reference to validate the SRS TA?

This could be related to discussion 3.2.

	Nokia/NSB
	We somewhat agree with FL’s view and this proposal is okay for us. We are trying to introduce the SRS configuration valid in multiple cells for LPHAP device. In the new camping cell, the configured SRS needs to be valid as much as possible. In our view, it would be okay to use the pathloss reference RS from the new camping cell for TA validation, and the UE needs to keep a fixed SRS transmission timing as long as the TA is valid. 

	Ericsson
	We should first converge on proposal 1-2.




	Samsung
	We are unclear of the wording “updated to”. What’s the exact UE behaviour defined by “updated to”? 

	Qualcomm
	I think there is relation to 3.2, and from our side the reference RSRP should be the one the UE got when a new TA has been determined; in other words, when a TA is determined, the UE logs the reference RSRP and uses that to determine, if, from now on, enough change in the RSRP has occurred to make the TA invalid. Based on the above, there is a need for further clarifications from our side. 

	Intel
	We think this is related to UL timing discussion. If UE intends to maintain TA from last serving cell and checking TA validity criteria based on timer and RSRP change threshold, UE is expected to use the reference from last serving cell for satisfying the validity criteria. If UE uses new reference every time cell reselection occurs, does that imply UE need not maintain TA validation and just autonomously adjusts TA ( UL Timing Option 2) when cell reselection occurs?
As mentioned in response to Proposal 1-2 (I), Option 2 for UL Timing suffers from lack of robustess for measurements across SRS occasions, and thus, Option 1 for UL Timing is preferred. In this case, with Option 1 for UL Timing, Option 1-2 for reference RS for TA validity check provide a more predictable UE ehavior. Therefore, for robustness of the UTDOA measurements within the validity region, we support Option 1-2. Note that depending on deployment and validity area definition, the RSRP threshold for TA validity can be configured appropriately.

	Apple
	Proposal should be updated to clearly state the intention as discussed by the FL. 

	FL
	I somehow share the views that this proposal is related to the discussion on Proposal 1-2. Let’s make progress on Proposal 1-2 first.



3.3.3 Round 2 discussion
As the discussion on Proposal 1-3 is related to Proposal 1-2, let’s first try to converge on Proposal 1-2, and I’ll update Proposal 1-3 based on the outcome of Proposal 1-2 and inputs from the 1st round later.


 [CLOSED] 3.4 Spatial relation
Background: In Rel-16 positioning for Ues in RRC_CONNECTED state, the following UE behaviour is specified if spatial relation information is not provided:
· If the UE is not configured with the higher layer parameter spatialRelationInfoPos 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.
In Rel-17 positioning for Ues in RRC_INACTIVE state, the validity criteria of spatial relation for SRS transmission and UE behaviour is specified as follows:
· If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
In the last RAN1 meeting, the following options on spatial relation were agreed for further study:
	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.




3.4.1 Summary of inputs
From reviewing the submitted contributions in this meeting, companies’ views on whether one or both options should be supported is a 10-versus-10 situation:
· 6 companies (Intel, Nokia/NSB, ZTE, Ericsson, Qualcomm, Apple) explicitly propose that BOTH Option 1 (1a and/or 1b) AND Option 2 can be supported, which is applicable to different conditions/cases. The NW can decide whether to configure the spatial relation information, and different UE behaviors are expected. In addition, 4 companies (Futurewei, OPPO, Spreadtrum, NTT DOCOMO) provide proposals if Option 1 (1a and/or 1b) is supported and if Option 2 is supported, and to my understanding, these companies think that both options are workable and can be supported.
· On the other hand, 10 companies (HW/Hisilicon, Quectel, vivo, CATT, Sony, xiaomi, Samsung, CMCC, InterDigital, LGE) believe that ONLY ONE of the options is feasible, and their views are that:
· Option 1: HW/Hisilicon, Quectel, vivo, CATT, CMCC, LGE
· Option 2: Sony, xiaomi, Samsung, InterDigital
In addition, from the analysis, seems that companies have different understandings on Option 1:
· Understanding 1: The SRS for positioning resources are towards multiple cells (e.g., HW/Hisilicon, vivo, Nokia/NSB, CMCC);


Figure 1: Illustration of understanding 1 of Option 1 (taking Option 1a as an example)
· Understanding 2: The SRS for positioning resources are towards a cell (e.g., Intel, NTT DOCOMO);


Figure 2: Illustration of understanding 2 of Option 1 (taking Option 1a as an example)

For clarification, the intention of Option 1 is that the SRS for positioning resources are towards multiple cells (Understanding 1), since UL measurements from multiple TRPs are required to obtain the UE location; otherwise, the SRS for positioning configuration is meaningless. Many sources mention that the drawback of Option 1a is that it increases the power consumption. In my views, even with proper configured spatial relation information, multiple SRS resources are needed to be sent towards multiple TRPs with different spatial domain transmission filters, therefore, with the clarified understanding 1, there is not much difference of the power consumption level between Option 1a and other options. In this sense, the so-called power efficient Option 1b does not have any advantage over Option 1a, and it may have another issue that only TRPs of certain direction can receive the SRS resources while other directions cannot. In addition, if Option 1a is supported, there is no need to further consider validity criteria of spatial relation for the configured RS and UE behaviour if the validity criteria fail
[bookmark: _Hlk132618500]Regarding Option 2, some companies (e.g., OPPO, Nokia/NSB, Qualcomm) provide details on the configuration and corresponding UE behaviour. It should be noted that as the UE trajectory within the validity area is not predictable, to support Option 2, a large amount of SRS resources has to be pre-configured to a UE, and each one is associated with a certain direction. The UE can determine whether to transmit an SRS resource based on the measurement of the reference signal from that direction. If the UE cannot measure the reference signal of a direction, it should avoid transmitting the SRS to avoid the interference and unnecessary power consumption. From my understanding, however, as shown in the following figure, Option 2 may cause large resource waste. In addition, some companies (e.g., OPPO, Qualcomm) suggest allowing NW to indicate/update spatial relation information to UE further via SRS activation message, in my opinion, which should wait for the progress of RAN2 on SRS request and activation procedure, and should consider the potential power consumption increase as well.


Figure 3: Illustration of Option 2

3.4.2 Round 1 discussion
FL comments: Please look at the above section regarding the detailed summary and analysis on each option, and in general, Option 1a should be the most simple and straightforward solution while whether to support Option 2 may need to be further studied considering potential resource waste and power consumption increase. Hence, the following proposal is formulated:

Proposal 1-4 (I)
· For the spatial relation of an SRS for positioning configuration in multiple cells for Ues in RRC_INACTIVE state, at least support the following option:
· Option 1a (modified): Spatial relation information is absent in the configuration, and UE transmits SRS for positioning resources using different spatial domain transmission filter towards multiple cells;
· FFS: Whether to support Option 2 taking into account the potential resource waste and power consumption increase.

	Company
	Comments

	vivo
	Support

	Xiaomi
	Option 2 can be supported together with Option 1a. It means that if the spatial relation information in the configuration is not valid, Option 1a will be used since spatial relation information can be configured in legacy system. And whether configure it or not can up to network implementation.

	OPPO
	We are fine with the logic to start from the simplest solution. 

As for Option 2, at current stage with potential SRS for positioning activation/deactivation mechanism(s), it seems pre-mature to call it with resource waste which sounds negative. In addition, when spatial relation is configured and applied by UE, the Tx power of SRS for positioning is actually more concentrated toward target TRP(s), hence we hasitate to call it as power consumption increase. 

With above being said, could we suggest to shorten the FFS bullet as below?
· FFS: Whether to support Option 2 taking into account the potential resource waste and power consumption increase.

	CATT
	Support

	NEC
	Support

	Nokia/NSB
	The spatial relation information is an optional parameter, and whether or not to configure is up to the network implementation. The spatial relation information is an optional parameter, and whether or not to configure is up to the network implementation. If the intention of this proposal is trying to preclude the configuration from the network, we don’t support it. In our view, both options should be supported, and proper solution for each option is necessary. 
For option 2, in our view, the network can provide a list of candidates of spatial relation information of an SRS resource, which does not require more SRS configuration. The UE just needs to select one of the provided candidates as the spatial relation information of the SRS resource if the UE moves to another cell. For example, based on Figure 3, PRS 1-1 and PRS 1-2 of TRP#1 can be provideded as candidates of the spatial relation information of a specific SRS resource, and the UE at UE location A may use 1-1 as the spatial relation info., and it may use 1-2 at the UE location B.
We are open to discuss other solutions and we don’t think it is a desirable way to leave it up to the UE always. We don’t support to preclude network configuration of the spatial configuration. 

	SONY
	Our preference is Option 2. However, we are open to support option 1 as long as we see the benefit of supporting both. Option 1 is indeed the simplest one but it may not be the best.
How about the following modifications:
· Option 2: Spatial relation information is provided in the configuration . FFS: Whether to support Option 2 taking into account the potential resource waste and power consumption increase.
FFS: The conditions/cases to apply option 1 and option 2.


	Ericsson
	We would prefer option 1b (typically for FR1) and option 2(typically for FR2). For reaching multiple cells, normally, different TRPs are reached via different SRS sets is this is where the power control reference signal sources are configured. Thus we don’t think it’s possible to have different resources (beams) toward multiple TRPs. Option 1 seems more aimed toward FR1 use where no beams are used, thus we think in that case a single spatial domain filter is enough.

	Samsung
	We believe Option 2 should be the baseline approach since it’s more robust to the development scenarios and use cases. Option 1 can be the default behaviour when the configuration is not provided. The current proposal seems being the opposite direction. 

	Futurewei1
	Support as a starting point. For Option 1a, it depends on the operating frequency; it may use one fixed spatial domain transmission filter for low frequency, e.g., 2 GHz. 

	Qualcomm
	We don’t agree with downselecting to Option 1. We think that both solutiosn can work and it will depend a lot on the network implementation. 

	Intel
	Agree with Nokia that it is upto gNB whether to configure that parameter or not. We think similar to Proposal 1-5, we should agree the following:

Proposal 1-4 (I) – updated
· For the spatial relation of an SRS for positioning configuration in multiple cells for Ues in RRC_INACTIVE state, support the following options:
· Option 1: Spatial relation information is absent in the configuration. 
· Option 2: Spatial relation information is included in the configuration.


	Apple
	Fine with option 1a. Modify Option 2 to remove the implication of waste and discuss efficient methods to send the configuration. We are fine with Intel’s update

	InterDigital
	We have a similar view as Nokia.

	FL
	To Nokia:
Thanks for the comment. Please correct me if I get it wrong, but I think there may have some issues if we only configure candidates of spatial relation information for a specific SRS resource. We should note that a UE needs to transmit multiple SRS resources towards surrounding TRPs to be localized. Let’s assume 4 resources are configured to UE, and each resource is associated with a list of candidate spatial relation information. Since the NW does not know UE’s trajectory and orientation within the area in advance, it is possible that the candidate spatial relation information of different resources can share a same set of downlink RS. For example, SRS resources #1~#4 are all configured with DL RS 1-1/2-8/4-5/5-6 as candidates, and when the UE is at location A, and it can accurately measure the four DL RS, then how does it determine which SRS resource is sent using which direction? 

I understand that spatial relation information is an optional parameter and can be configured by NW, and many companies prefer to support it. But in this meeting, not many companies supporting Option 2 proivide configuration details, as we are talking about SRS configurations in multiple cells, so there are concerns raised on how to properly configure such parameter. To ease companies’ concern on precluding Option 2, it is not the intention, let’s further study it.
Proposal 1-4 (I)
· For the spatial relation of an SRS for positioning configuration in multiple cells for Ues in RRC_INACTIVE state, at least support the following option:
· Option 1a (modified): Spatial relation information is absent in the configuration, and UE transmits SRS for positioning resources using different spatial domain transmission filter towards multiple cells;
· FFS: Whether to support Option 2 including configuration details, taking into account the potential resource waste and power consumption increase.




3.4.3 Round 2 discussion
Based on the achieved WA during the Monday online session, let’s further discuss details when the pathloss RS is absent or present in the configuration. The following new proposal is formulated:

Proposal 1-4a (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 absent in the configuration, support the following options:
· Option 1a (modified): UE transmits SRS for positioning resources using different spatial domain transmission filters towards multiple cells;
· Note: This option is applicable to FR2.
· Option 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter;
· Note: This option is applicable to both FR1 and FR2, and UE can use a pseudo-omni beam for transmission.
· When the spatial relation information is provided in the configuration, further study the configuration details.

	Company
	Comments

	vivo
	We have some concerns about option 1b for FR2,  we wonder if the multiple ehavior cells can receive the signal based on a fixed spatial domain transmission filter. Could the proponent provide more information about this case?
In addition, when the spatial relationship information is present in the configuration, we prefer to provide fallback ehavior, for example, If the UE is not able to accurately measure spatial relation signal, option 1a/1b can be reused.

	CATT
	For Option 1a (modified), our suggestion is to change “UE transmits SRS for positioning resources using different spatial domain transmission filters towards multiple cells” to “UE may transmit SRS for positioning resources using different spatial domain transmission filters towards multiple cells”. Then, it applies to both FR1 and FR2, since it is upto UE how to UL transmission.

	Nokia/NSB
	We are supportive of this proposal. 
For option 1b, We think that companies might have different understanding. We don’t think the UE will use a fixed beam for all of the configured SRS resources. In our understanding, based on option 1b, the UE may be able to use a fixed spatial domain filter for SRS resources within an SRS resource set. If the spatial relation information is absent for these SRS resources, the UE may consider the path-loss RS associated with this SRS resource set. If the path-loss reference RS is associated with a ehavior cells, the UE may consider that the intended target of the configuration of these SRS resources would be the ehavior cells.


	LGE
	Fine with the proposal. We tend to agree with vivo’s comment that we need to discuss UE fallback behaviour when invalidity of the spatial relation is occurred. But prefer to discuss details separately. 

	CMCC
	Support.

	Huawei, HiSilicon
	Both option 1a and 1b are applicable to FR2, so for FR2, it is eventually up to UE implementation?

	NTT DOCOMO
	Thank you for the clarification of the interpretation. If the Understanding 1 in sec.3.4.1 is a common understanding (i.e., modified option 1a), this proposal seems fine for us.

	Xiaomi
	Support this proposal and agree to discuss the UE ehavior when the configured spatial relation info is invalid. And we think the UE ehavior can also be either Option 1a or Option 1b.

	FL
	From the inputs, I share similar views with Nokia that companies have different understandings on Option 1, and my thinking is that companies may assume different configurations:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Assumption 1: The UE is configured with multiple SRS for positioning resource sets, in which one or multiple SRS for positioning resources without spatial relation information are included.
· Assumption 2: The UE is configured with one SRS for positioning resource set, in which one or multiple SRS for positioning resources without spatial relation information are included.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK7]If assumption 1 is assumed, and I guess this aligns with Nokia’s understanding, then for Option 1b, the UE can select different beams for each set so that surrounding cells can hear the UE, and the beam is fixed to transmit SRS resource(s) within one set.
If assumption 2 is assumed, on the other hand, as many companies supporting Option 1b during the last online session commented, the UE can use an omni-directional beam to transmit SRS, especially in FR1, so that surrounding cells can hear the SRS.

To vivo: Please refer to my thinking above to see if it addresses your concern on Option 1b.

To HW:
My understanding is that for Option 1b, it says “transmit SRS resource(s) using a fixed spatial domain transmission filter”, then in FR2, the UE ehavior may depend on the SRS configuration, I guess. If one SRS resource in a set is configured wo spatial relation info, then the UE can only use Option 1b. On the other hand, if multiple SRS resources in a set is configured wo spatial relation info, then whether Option 1a or 1b is selected should be up to UE implementation. In the current spec, it has already specifies that “If the UE is not configured with the higher layer parameter spatialRelationInfoPos 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”, which operation is selected should be up to UE.

Let me revise Proposal 1-4a a bit to see if it make things clearer:
Proposal 1-4a (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 absent in the configuration, support the following options:
· Option 1a (modified): UE transmits SRS for positioning resources using different spatial domain transmission filters towards multiple cells;
· Note: This option is applicable to FR2.
· Option 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter towards one or multiple cells;
· Note: This option is applicable to both FR1 and FR2, and UE can use a pseudo-omni beam for transmission.
· When the spatial relation information is provided in the configuration, further study the configuration details, and UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.


	NEC
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]We support the proposal. 
In regards to Assumption 1 above, as FL mentioned ‘the UE can select different beams for each set so that surrounding cells can hear the UE, and the beam is fixed to transmit SRS resource(s) within one set’, does it means that each SRS resource with a beam derict within the resource set toward to a specific surrounding cell? Can the FL further confirm is my idea right?

	Samsung
	We are ok with supporting both sub-options in Option 1, but is there any spec impact? In our understanding, both Option 1a and 1b can be implemented by the UE without specification impact, and how to set the sparial filter is up to implantation. 

For the explicit configuration part, the configuration details will be discussed later?

	Futurewei
	We want to do further checking on the note under Option 1b. Suggest to add FFS in the note as follows:
     Proposal 1-4a (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 absent in the configuration, support the following options:
· Option 1a (modified): UE transmits SRS for positioning resources using different spatial domain transmission filters towards multiple cells;
· Note: This option is applicable to FR2.
· Option 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter towards one or multiple cells;
· FFS Note: This option is applicable to both FR1 and FR2, and UE can use a pseudo-omni beam for transmission.
· When the spatial relation information is provided in the configuration, further study the configuration details, and UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.
The rest of the revised Proposal 1-4a is fine.

	Qualcomm
	We think it should be up to the UE implementation
· Option 1c:  UE transmits SRS for positioning resources using same or different spatial domain transmission filters towards one or multiple cells, up to UE’s implementation.

	FL
	To NEC: Yes, the UE fixates a beam within resources in a set and select different beams across sets.
To Samsung: It is up to implementation, the clarification is just to resolve some companies concern on the feasibility of particular options. And yes, we’ll discuss later the the configuration details on the explicit configuration part.
To QC: This Option 1c is fine to me, let’s hear more views from companies!

Proposal 1-4a (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 absent in the configuration, support the following options:
· UE transmits SRS for positioning resource(s) in a resource set using same or different spatial domain transmission filters towards one or multiple cells, up to UE’s implementation.
· Option 1a (modified): UE transmits SRS for positioning resources using different spatial domain transmission filters towards multiple cells;
· Note: This option is applicable to FR2.
· Option 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter towards one or multiple cells;
· Note: This option is applicable to both FR1 and FR2, and UE can use a pseudo-omni beam for transmission.
· When the spatial relation information is provided in the configuration, further study the configuration details, and UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.


	Vivo
	Based on the current situation of option 1, we prefer to reuse the wording in the specification
Proposal 1-4a (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 absent in the configuration, support the following options:
· UE transmits SRS for positioning resource(s) in a resource set using same or different spatial domain transmission filters towards one or multiple cells, up to UE’s implementation.
· 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
	If the UE is not configured with the higher layer parameter spatialRelationInfoPos 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




	Intel
	We agree that both options under Option 1 can be supported. We think fallback ehavior needs more discussion. Moreover, it needs to be clarified that when the spatial relation information is provided in the configuration, it is applicable across the cells within the validity area. We suggest the following update for the bullet on when spatial relation information is provided.

· When the spatial relation information is provided in the configuration, it is applicable across the cells within the 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.


	CATT
	We are fine with latest revision of Proposal 1-4a (I) from FL. 

	Nokia/NSB
	We are okay with the modified proposal from FL and intel.

	Samsung2
	We thank FL’s response, and ok with the updated Proposal 1-4a (I) (BTW, is it a typo on the version number? We mean the updated one in the comment box, not the original proposal). 

	ZTE
	We are generally fine with the proposal. For the fallback behavior, in our opinion, if the validity criteria fails, it may fallback to the case that the spatial relation information is absent in the configuration, and it’s up to UE’s implementation to choose spatial relation.

	Xiaomi2
	We think Option 1a & 1b equals to Option 1c. we are fine with Option 1a& 1b or Option 1c. but we share same view as vivo, it is better to just reuse the wording in the spec.

	FL
	To Samsung: Sorry for the type, yes, it should be Proposal 1-4a (II).
Thanks vivo and Intel for the suggestions, the proposal is updated accordingly:
	
Updated Proposal 1-4a (II):
· 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 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.


	Apple
	For the validity area defined here, is this the general SRS validity area or a specific SR validity area i.e. the configuration is applicable across all cells within the SRS validity area but may have fallback ehavior based on a SR validity criterion within the larger SRS validity area ?
Expliclty state that the ehavior in the first bullet is up to UE implementation.

	FL
	To Apple: The sentence is added by Intel, and to my understanding it is the SRS positioning validity area. 
Let me do a small wording change:
Proposal 1-4a (II)
· 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.


	FL
	Agreement was achieved in Friday online.




[CLOSED] 3.5 Power control
Background: In Rel-16 positioning, the validity criteria of pathloss RS for SRS transmission by Ues in RRC_CONNECTED state and UE fallback behaviour is specified as follows:
· If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB.
In Rel-17 positioning for Ues in RRC_INACTIVE state, the validity criteria of pathloss RS for SRS transmission and UE fallback behaviour is specified as follows:
· If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure , the UE does not transmit SRS for the SRS resource set.
In the last RAN1 meeting, the following options on power control were agreed for further study:
	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.




3.5.1 Summary of inputs
Based on the submitted contributions in this meeting, companies’ views on the following issues are summarized:
On whether one or both options should be supported (see Proposal 1-5)
There is a slight preference on supporting both options:
· 4 companies (vivo, Intel, Qualcomm, NTT DOCOMO) explicitly propose that BOTH Option 1 AND Option 2 can be supported. In addition, 6 companies (Futurewei, OPPO, Spreadtrum, Nokia/NSB, ZTE, LGE) provide proposals if Option 1 is supported and if Option 2 is supported.
· On the other hand, 7 companies (HW/Hisilicon, CATT, xiaomi, Samsung, CMCC, InterDigital, Apple) only support Option 2. To be specific, in [3/HW, Hisilicon], it is argued that any SRS resource set should have its pathloss reference configured, which is a mandatory field in RRC, and therefore Option 1 is not workable.
On how to determine pathloss RS if Option 1 is supported (see Proposal 1-6)
Many companies provide their views on how UE determines the pathloss RS:
· Alt. 1-1 (OPPO, Spreadtrum, LGE): It is up to UE implementation to select an SSB from multiple cells as the pathloss RS;
· Alt. 1-2 (vivo, Nokia/NSB): The UE calculates pathloss using a RS resource obtained from the SS/PBCH block of the camp cell that the UE uses to obtain MIB. 
· Alt. 1-3 (Intel, Qualcomm): The UE may select the strongest SSB as the pathloss RS based on DL measurements from multiple SSBs. 
· Alt. 1-4 (ZTE): To introduce a criterion on beam measurement quantity value to determine the pathloss RS.
On how to configure pathloss RS if Option 2 is supported (see Proposal 1-7)
Companies’ solutions include:
· Alt. 2-1 (vivo, CMCC, Apple, LGE): Reuse the legacy configuration of pathloss RS in Rel-17. The only enhancement should be the UE fallback behavior when the validity criteria fails.
· Alt. 2-2 (HW/Hisilicon, Speadtrum): Define a cell-agnostic DL RS as the pathloss RS within the validity criteria.
· Alt. 2-3 (Intel, NTT DOCOMO): Configure a fixed SSB in the validity area as the pathloss RS, and UE fallback behavior if validity criteria of the pathloss RS is not met should be enhanced.
· Alt. 2-4 (Nokia/NSB, Samsung, ZTE): Configure multiple candidate pathloss RS per each cell within the validity area. When the UE moves to a new cell, it can then select the candidate pathloss RS associated with that cell. 
· Alt. 2-5 (ZTE): A pathloss RS list or cell list can be configured to a UE, from which the UE can determine a pathloss RS.
· Alt. 2-6 (Qualcomm): Pre-configure multiple SRS resource sets, and each one is associated with a pathloss RS. Only if the UE can accurately measure reference signal from a certain direction, the associated SRS resource set will be sent.

On validity criteria and UE fallback behaviour (see Proposal 1-8)
Depends on the proposed solution if pathloss RS is provided in the configuration, some may need to consider validity criteria and UE fallback behaviour, and the views include:
· For the validity criteria of the pathloss RS,
· 4 companies (vivo, Intel, CMCC, Apple) propose that the validity criteria of pathloss RS for SRS transmissions by RRC_INACITVE Ues in Rel-17 can be reused.
· In [15/ZTE], it is proposed that gNB can configure a RSRP threshold as the validity criteria of pathloss RS.
· For the UE fallback behavior if validity criteria of pathloss RS is not met,
· vivo and CMCC propose that when the validity criteria fail, pathloss is calculated based on the RS resources obtained from SSB of the new camping cell that the UE uses to obtain MIB.
· Alternatively, Intel and Apple propose that if the validity criteria are not met, then UE determines an SSB as the pathloss RS based on DL measurements from multiple SSBs of the camping cell.

On P0 and alpha (see Proposal 1-9)
Limited inputs are provided on this issue:
· Commonly configured across cells
· Support (3): vivo, OPPO, CMCC
· Configured per cell basis 
· Support (2): ZTE, LGE
· Nokia proposes to use p0_PUSCH_nomial from camped cell as p0.
· Samsung proposes that a UE can reuse the value of p0 and alpha when the SS-RSRP difference between the last serving cell and new camping cell is within a threshold; otherwise the UE can request an updated value of p0 and/or alpha.
· FL comments: Note that p0 represents the targeted received power and alpha is the pathloss compensation factor, for typical scenarios of LPHAP in which the geometrical coverage and propagation environment among different cells are quite similar, it seems not necessary to introduce per cell basis p0 and alpha. In addition, 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. From this perspective, it is straightforward to configure p0 and alpha as common parameters across cells.

3.5.2 Round 1 discussion
From the inputs, the following proposals are formulated:

Proposal 1-5 (I)
· 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.

	Company
	Comments

	vivo
	OK

	Xiaomi
	Support Option 2. 

	OPPO
	Support

	CATT
	Support Option 2. 

	Huawei, HiSilicon
	We think Option 1 should be lower priority than Option 2. Note that the current SRS configuration, pathloss RS is a mandatory field. Even though a specific ID (ssb index or PRS resource ID) can be optional, it should not be interpreted as the entire pathloss RS field is not present.

	NEC
	Support

	Nokia/NSB
	Support. 

	Ericsson
	Support

	Samsung
	We prefer Option 2, but ok with current proposal. 

	Futurewei1
	Support.

	Qualcomm
	We support both options to be allowed in the specification 

	Intel
	Support

	Apple
	OK with the current proposal.

	InterDigital
	We are ok with the proposal but prefer Option 2.

	FL
	To HW:
I’m a bit confused. In TS 38.331, the configuration field of pathlossReferenceRS-Pos-r16 is OPTIONAL. In addition, in TS 38.213, it has the following description:
If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB.

Seems that majority views are fine with this proposal, let use this version for online.


	FL
	Working assumption has achieved in Monday online.



Proposal 1-6 (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 absent in the configuration, down-select to one of the following alternatives on how UE determines the pathloss RS:
· Alt. 1-1: Up to UE implementation to select an SSB from multiple cells as the pathloss RS;
· Alt. 1-2: 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;
· Alt. 1-3: Selecting the SSB with largest RSRP based on DL measurements from multiple SSBs as the pathloss RS;
· Alt. 1-4: A criterion on beam measurement quantity value for pathloss RS is configured by gNB and UE selects a RS with smaller RSRP that meets the configured criterion as the pathloss RS.

	Company
	Alt.
	Comments

	vivo
	Alt. 1-2
	Similar approach in connected state can be used. In addition, based on the following in TS 38.213, the pathloss reference can be absent.

	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS-Id, or before the UE is provided dedicated higher layer parameters, the UE calculates  using a RS resource obtained from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB


	Xiaomi
	Alt 1-2
	If option 1 in proposal 1-5 is supported, we prefer Alt 1-2. While for alt 1-3, it needs UE to measure all SSBs to select the strongest SSB. While for Alt 1-4, the motivation is not clear.

	ZTE
	Alt. 1-4
	Alt 1-4 can be updated as: 
Select an SSB with smallest RSRP value which can be accurately measured by UE.
The reason is as follows:
[image: ]
As shown in this figure, if UE select an RS with largest RSRP, i.e., a RS from the camping cell gNB 2, the power compensation of UE will be small, then UE will transmit SRS with smaller transmission power, and the TRPs far away from the UE cannot detect the transmitted SRS. Therefore, we believe it would be more reasonable if UE can select an SSB with small RSRP value as the FL mentioned in section 3.4.1, the SRS for positioning resources are towards multiple cells, and the TRPs in different cells should receive the SRS transmitted by UE. 
And we think option 1-2 and 1-3 is not applicable for pathloss RS selection.

	OPPO
	Alt. 1-1
	When PL RS is absent in configuration, it could be up to UE to select PL RS.

	CATT
	Alt. 1-4
	Pathloss RS is provided in the configuration. In addition, a validity area can be divided into multiple sub-areas and a pathloss RS can be configured for each sub-area.

	Huawei, HiSilicon
	None
	For all the alternatives, it should be clear that it is using SSB, and such an indication should be provided, instead of completely omitted.

	Nokia/NSB
	Alt 1-2
	We think alt 1-2 may be an efficient option in terms of the power consumption.

	Intel
	Alt 1-3, Alt 1-2
	

	Apple
	Alt 1-1
	



Proposal 1-7 (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 on how to configure pathloss RS:
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Alt. 2-2: Configure a cell-agnostic DL RS in the validity area as the pathloss RS;
· Alt. 2-3: Configure a fixed SSB in the validity area as the pathloss RS;
· Alt. 2-4: Configure multiple candidate pathloss RS per each cell in the validity area. When a UE moves to a new cell, it selects the candidate pathloss RS associated with that cell;
· Alt. 2-5: Configure a pathloss RS list or cell list, from which the UE determines a pathloss RS;
· Alt. 2-6: Configure multiple SRS resource sets and each one is associated with a pathloss RS. The UE only transmits SRS resource sets associated with pathloss RS that can be accurately measured.

	Company
	Alt.
	Comments

	vivo
	Alt. 2-1
	

	Xiaomi
	Alt 2-1 or 2-4
	With Alt 2-1, UE will determine the pathloss RS by proposal 1-6 when the pathloss RS is invalid. With Alt 2-4, UE can select the candidate pathloss RS from the configured RSs associated with the new cell.

	ZTE
	Alt. 2-5
	With Alt 2-5, gNB is aware of the possible pathloss RS that UE is adopting/choosing and UE can select relatively suitable pathloss RS for positioning SRS transmission. 
And a question for this proposal, what is the difference between Alt. 2-1 and Alt. 2-6? As far as we know, the current pathloss RS is configured per SRS resource set, and also if UE is in the RRC_INACTIVE state and determines that it is not able to accurately measure , the UE will not transmit SRS in the configured SRS resource set. 

	FL
	
	To ZTE:
Alt. 2-1 reuses the legacy configuration in Rel-17, meaning that the NW will configure the pathloss RS based on UE’s rough location information, and if the configured pathloss RS is not valid, UE will transmit SRS resources using fallback behavior (as discussed in Proposal 1-8). 
Alt. 2-6, to my understanding, is that the NW will configure multiple pathloss RS, each one is associated to a certain beam direction of a TRP within the validity area, and the UE will determine which SRS resource sets to be transmitted based on the DL measurmenets of the configured pathloss RS, only if a pthloss RS from a certain direction is accurately measured, the associated SRS resource set will be transmitted. Using Alt. 2-6, I think no validity criteria of OPLC and corresponding UE fallback behavior is required.

	OPPO
	Alt. 2-4 or 2-5
	

	CATT
	Alt. 2-5
	

	Huawei, HiSilicon
	
	We do not think that the alternatives are mutually exclusive.

For example, with Alt. 2-2, the cell-agnostic DL RS can be an SSB (SFN transmitted SSB), and Alt. 2-1 can be directly reused assuming the SSB in the Rel-17 configuration is provided as if a neighbouring cell SSB.

For Alt. 2-3, not sure if it is also applicable to Alt. 2-1.

The difference between Alt. 2-4, 2-5 and 2-6 is also not very clear, while at least for Alt. 2-6 it is somehow covered by Alt. 2-1 as well.

We prefer to reformulate the proposal as 
· 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 on how to configure pathloss RS:
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17; 
· FFS whether the pathloss RS can be a cell-agnostic DL RS in the validity area
· FFS whether he pathloss RS can be a fixed SSB
· FFS whether multiple SRS resource sets and each one is associated with a pathloss RS.
· Alt. 2-2: The pathloss RS configuration is extended to a pathloss RS list or cell list, from which the UE determines a pathloss RS;
· Alt. 2-3: The pathloss RS configuration is extended to CSI-RS/TRS
· FFS whether the CSI-RS/TRS cell-agnostic



	Nokia/NSB
	Alt 2-4 
	We have the following views on the other alternatives.
Alt 2-1: we don’t think reuse of the Rel-17 feature is proper as a pathloss RS may not be common across multiple cells.
Alt 2-2: we think this option could be possible in Alt 2-4 by configuration.
Alt 2-6: It may cause unnecessary SRS resource configuration overhead. We may get the intended effect of Alt 2-6 from Alt 2-4.

	Futurewei1
	Alt 2-1, Alt 2-2, Alt 2-6
	

	Apple
	Alt 2-1
	

	InterDigital
	Alt 2-2, 2-4 and 2-5
	




Proposal 1-8 (I)
· For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state,
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17.
· 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.

	Company
	Comments

	vivo
	Support.

	Xiaomi
	The second sub-bullet can be FFS and can reuse the Alt supported in proposal 1-6

	ZTE
	As we illustrated in proposal 1-6, if UE uses the SS/PBCH block of the new camping cell as power control determination, the power compensation of UE will be small, the TRPs that far away from the UE will not receive the transmitted SRS.

	CATT
	Support.

	Nokia/NSB
	We are supportive of this proposal. Our understanding is that if the UE cannot detect a properly configured path loss RS transmitted from a TRP, the UE anyway may not be able to compensate for the pathloss due to the UE power limitation. We think this UE behavior is reasonable.

	FL
	This proposal is related to the outcome of Proposal 1-7. Let’s postpone the discussion and wait for the progress on that.



Proposal 1-9 (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

	vivo
	Support

	Xiaomi
	Support 

	ZTE
	We think it is feasible for the last serving gNB to pre-configure p0 and alpha for different cells when UE is within the validity area. Compared to pathloss RS, p0 and alpha are relatively predictable parameters, which doesn’t heavily rely on UE’s movement. And when UE moves to a new camping cell, it can adopt the corresponding p0 and alpha directly.

	OPPO
	Support

	CATT
	Support

	Nokia/NSB
	Okay

	Apple
	Support




3.5.3 Round 2 discussion
Based on the achieved WA during the Monday online session, let’s further discuss details when the pathloss RS is absent or present in the configuration.

Proposal 1-6 (II)
· 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, down-select to one of the following alternatives on how UE determines the pathloss RS:
· Alt. 1-1: Up to UE implementation to select an SSB from multiple cells as the pathloss RS;
· Alt. 1-2: 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;
· Alt. 1-3: Selecting the SSB with largest RSRP based on DL measurements from multiple SSBs as the pathloss RS;
· Alt. 1-4: Selecting an SSB with smallest RSRP value which can be accurately measured by UE.

	Company
	Alt.
	Comments

	FL
	
	From the inputs in the 1st round, every Alt. has supporting companies:
· Alt 1-1: 2
· Alt 1-2: 4 (This alternative is the legacy UE behaviour when pathloss RS is not provided in the configuration for R16/17 SRS pos)
· Alt. 1-3: 1
· Alt. 1-4: 2 (Alt. 1-4 is further revised based on ZTE’s comment, as ZTE is the company who proposes this alternative.)
Let’s continue to provide your views on the alternatives.

	Vivo
	Alt1-2
	Reuse the legacy UE ehavior in R16/R17 Pos

	Nokia/NSB
	Alt1-2
	We have the same view as the previous round.

	LGE
	Alt1-2
	

	CMCC
	Alt. 1-2
	We should reuse legacy mechanism as much as possible. I don’t see any issue by reusing legacy way.

	ZTE
	Alt 1-4
	As we mentioned in round 1 discussion, the purpose of UL SRS transmission is to allow multiple TRPs within the validity area receive SRS, these TRPs may locate in different cells. The legacy UE behavior in Rel16/17 is mainly designed for SRS transmission towards a single cell. But the purpose of our current SRS transmission requirement is toward multiple cells. If UE select the SSB with smaller RSRP value, the power compensation of SRS transmission will be large enough, and the transmitted SRS can detected by multiple TRPs from different cells even if the TRPs are relatively far away from the UE. And the wording which can be accurately measured by UE considers that the spec mentioned:

If UE is in the RRC_INACTIVE state and determines that it is not able to accurately measure , the UE will not transmit SRS in the configured SRS resource set.

Therefore Alt 1-4 is updated as Selecting an SSB with smallest RSRP value which can be accurately measured by UE.

For option 1-2, in general, the RSRP of the SSB in camping cell is large enough. The selected SSB in option 1-2 and option 1-3 may have large RSRP, the power compensation is small as only the TRPs near the UE or the TRPs within the camping cell can detect the SRS, which violated  the original intention of the SRS validity area, i.e., the SRS for positioning resources are towards multiple cells.

	Huawei, HiSilicon
	Alt. 1-2
	

	NTT DOCOMO
	Alt. 1-2
	We can reuse the legacy UE behaviour.

	Xiaomi
	Alt 1-2
	Prefer to reuse the legacy behavior

	Samsung 
	
	For Alt.1-2, considering that the SSB UE used to obtain MIB is received in an early time, and the channel has been already changed at the current time. Therefore, we think it does not feasible to use this SSB to obtain pathloss RS for SRS for positioning in the validity area.
From this perspective, since the pathloss RS is used for SRS transmission, the main purpose is to obtain current channel information through Pathloss RS. That is to say, the selected RS should be as close as possible to the SRS to be transmitted. On the other hand, if the RSRP of the selected RS is lower enough, UE will overcompensate the transmitted power, which will cause extra interference in the multiple cells. 
Therefore, the pathloss RS should be obtained from latest SSB measurement of the new camping cell if the SSB with SS-RSRP above a threshold, and the threshold is to avoid the RSRP of the pathloss RS being too low.
We added another alternative based on above discussion, and it’s up to the moderator whether to merge it with other alternative if needed. 
· Alt. 1-5: Selecting an SSB in the new camping cell with SS-RSRP above a threshold in the latest SS-based measurement.


	Futurewei
	
	What is the assumption of the parameter alpha in the each of the alternatives? The path loss is scaled by alpha in the computation of the positioning SRS transmission power. 
The alpha*PL term contributes to the computation of SRS transmission power rather than the pathloss alone. For example, Alt 1-4 selects the smallest SS-RSRP which results in a high path loss value. If the path loss is scaled by alpha = 0.5, the SRS transmission power may be no significant difference to the other alternatives with alpha = 1. For easy comparison of the alternatives, we suggest to assume, e.g., alpha = 1.
All of the above alternatives are based on SSB; it is worth noting that SS-RSRP measurements are highly inaccurate due to sparse SSB resources in the frequency and time domain, which can affect inter-cell interference levels. SSB can be the default path loss RS, but UE can use other path loss RS if it can measure one. 


	Qualcomm
	Alt. 1-2
	

	FL
	
	There is a major preference on Alt. 1-2, 1 company proposing Alt. 1-4, 1 company proposing a new Alt. 1-5. Let’s focus on the three alternatives then, and let’s see if we can down-select to one in this meeting:

Proposal 1-6 (II)
· 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, down-select to one of the following alternatives on how UE determines the pathloss RS:
· Alt. 1-1: Up to UE implementation to select an SSB from multiple cells as the pathloss RS;
· Alt. 1-2: 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;
· Alt. 1-3: Selecting the SSB with largest RSRP based on DL measurements from multiple SSBs as the pathloss RS;
· Alt. 1-4: Selecting an SSB with smallest RSRP value which can be accurately measured by UE.
· Alt. 1-5: Selecting an SSB in the new camping cell with SS-RSRP above a threshold in the latest SS-based measurement.


	Vivo
	
	Alt 1-2 to reuse legacy UE behavior

	Intel
	Alt 1-2
	

	Samsung2
	
	We provided our concern on Alt 1-2, and prefer the newly added Alt 1-5. Just figured out one typo in the previous comment for Alt 1-5 (sorry for that): 
· Alt. 1-5: Selecting an SSB in the new camping cell with SS-RSRP above a threshold in the latest SSB-based measurement.
To vivo: Alt 1-2 is reused legacy UE ehavior in RRC connected state, which can be shown in TS 38.213 as:
If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure 𝑃𝐿𝑏,𝑓,𝑐(𝑞𝑑 ), or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates 𝑃𝐿𝑏,𝑓,𝑐 (𝑞𝑑 ) using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB. If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure 𝑃𝐿𝑏,𝑓,𝑐 (𝑞𝑑 ), the UE does not transmit SRS for the SRS resource set.
However, it should be noticed that using a RS resource that the UE uses to obtain MIB is for RRC connected state, not for RRC inactive state. The real legacy UE ehavior is that the UE does not transmit SRS for the SRS resource set.
Therefore, to ensure the performance of the SRS reception to some extent in RRC inactive state in this validity area, we support Alt 1-5.

	ZTE
	Alt 1-4
	Although the majority support option 1-2, we think it violates the purpose of SRS transmission in validity area. As we mentioned earlier, if UE uses the SSB of the camping cell, the RSRP measured by is will be large enough, and the power compensation is small, other TRPs within the validity area cannot receive the SRS. As shown in the following figure:
[image: ]
Suppose that gNB 2 is UE’s camping cell, and UE uses the SSB in cell 2 as the pathloss RS to calculate the SRS transmission power. In this way, the transmission power is small enough, and only the TRPs within the pink area can receive the SRS. TRPs in farther area, like cells 3,5,6 cannot detect the SRS transmitted by the target UE. Keeping this in mind, option 1-2 cannot be supported. 
Instead, option 1-1 can be a compromise, this is up to UE implementation to select the proper  pathloss RS.

	Xiaomi2
	
	As for Alt 1-2 and Alt 1-5, in my understanding the RSRP of SS/PBCK block used to obtain MIB also need to above a threshold. In this case, Alt 1-2 is a spectial case of Alt 1-5. We are ok with either Alt 1-2 or Alt 1-5.
While for Alt 1-4, in order to select the SSB with the smallest RSRP value, UE need to measure all SSBs, it will increase the power consumption. 

	FL
	
	To Samsung: Thanks for the comments, my understanding of the following spec is that:
· For Ues in the RRC_CONNECTED state and in the RRC_INACTIVE state, when the pathloss RS is provided but the validity criteria is not met (i.e., UE determins that it is not able to accurately measure the pathloss), the UE fallback ehavior is not the same, where in connected mode, it will use RS from SSB that UE uses to obtain MIB to estimate the pathloss, while in inactive mode, it will stop the transmission. 
· However, for the case when the pathloss RS is NOT provided, the UE ehavior in inactive mode has not been discussed during Rel-17. Companies’ supporting Alt. 1-2 believe that the solution should reuse a similar behavior for Ues in connected mode without any issue.
	If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure 𝑃𝐿𝑏,𝑓,𝑐(𝑞𝑑 ), or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates 𝑃𝐿𝑏,𝑓,𝑐 (𝑞𝑑 ) using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB. If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure 𝑃𝐿𝑏,𝑓,𝑐 (𝑞𝑑 ), the UE does not transmit SRS for the SRS resource set.



To ZTE: In the current spect, the pathloss RS is provided per set level, and SRS resources within a set are able to be sent towards surrounding TRPs. In this sense, when pathloss RS is not provided, to use the RS resource from SSB that UE uses to obtain MIB as  the fallback behaviour is to ensure the transmit power will not be too large to severely interfer surrounding TRPs. It does not imply that surrounding cells cannot receive the SRS. On the other hand, as the discussion for Option 1 in Proposal 1-2, the applicable condition of the area size would not be too large, so I think that the problem you raised is actually a corner case. Seems that majority companies do not think an optimization such as Alt. 1-4 is necessary.


	Apple
	Alt 1-2
	

	FL
	
	Agreement was made in Friday online.



Proposal 1-7 (II)
· 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 on how to configure pathloss RS:
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Note: It indicates that one pathloss RS is configured for per SRS for positioning resource set, based on UE’s rough location in the last serving cell. 
· FFS: Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail.
· Alt. 2-2: Configure a cell-agnostic DL RS in the validity area as the pathloss RS;
· FFS the cell-agnostic DL RS.
· Alt. 2-3: Configure a fixed SSB in the validity area as the pathloss RS;
· FFS: Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set, from which the UE determines a pathloss RS when it moves within the area;
· Alt. 2-5: Configure multiple SRS resource sets and each one is associated with a pathloss RS in the validity area. The UE only transmits SRS resource sets associated with pathloss RS that can be accurately measured.
· Note: Compared to Alt. 2-1, the configuration of the pathloss RS per SRS resource set in Alt. 2-5 depends on the candidate beam directions of cells in the validity area. Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail are not needed.

	Company
	Alt.
	Comments

	FL
	
	From the inputs in the 1st round, some companies raised the point that some of the alternatives are not mutually exclusive and suggested to further merge some alternatives. My thinking is that we’d better keep each alternative as precise as possible (even some of them may not be mutually exclusive) so that we don’t need to further discuss detailed solutions under a vague alternative (But I think Alt. 2-4 and Alt. 2-5 can indeed be merged together). 
Based on the inputs, I further revised some of the alternatives, please continue to provide your views so that companies clearly understand each Alt.

Note that some of the alternatives may not need to define the validity criteria and corresponding UE behaviors, so let’s pause the discussion of Proposal 1-8 for now and wait for the progress for this proposal.

	Vivo
	
	Alt. 2-1 with fallback ehaviour, for example:
· If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB.


	CATT
	Alt. 2-4
	Alt. 2-4 is a preferred approach. Once a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set, it will be up to the UE determines a pathloss RS when it moves within the area.

	Nokia/NSB
	Alt 2-4
	From Alt 2-4, the network will provide a proper candidate pathloss RSs. We think this feature is necessary to support SRS configuration valid in multi-cell for both FR1 and FR2. Without the proper pathloss configuration, we are unsure if the multi-cell SRS feature works. At least we should avoid Alt 2-1, and we think the expected effect of Alt 2-5 can be achieved by Alt 2-4.

	LGE
	Alt 2-1 
Alt 2-4
	If we understand correctly, Alt 2-1 is the special case of Alt 2-4. For the validity criteria, our preference is to add FFS bullet regarding validity criteria in Alt 2-4 as well. 

	CMCC
	Alt. 2-1, Alt. 2-4
	Regarding concerns raised by Nokia for Alt. 2-1, we share similar views with vivo that we should consider the UE fallback behaviour when validity criteria is not met together to make Alt. 2-1 feasible. When UE moves to other cells within the validity criteria, the configured pathloss RS by the last serving cell may fail, then the UE can use the RS resource obtained from the SS/PBCH block of the new camping cell that the UE uses to obtain MIB as the pathloss RS.

	ZTE
	Alt 2-4
	Revised Alt 2-4 is OK for us. 

	Huawei, HiSilicon
	Alt. 2-2
	This area-specific DL RS is exactly matching the area-specific SRS. A single SRS configuration, associated with a single area-specific cell-agnostic DL RS

Alt. 2-2 can be a TRS transmitted using SFN manner from the multiple cells, and all the configuration required to enhance is to allow CSI-RS to be pathloss reference for the SRS resource set.

Alt. 2-2 can be SSB transmitted using SFN manner from the multiple cells, and then the legacy configuration (i.e. configuring the neighbour cell SSB as the pathloss RS) without change can also be used (Alt. 2-1), which is also Alt. 2-3. With this, we can avoid discussing the complex cell list configuration or multi-SRS resource set configuration.

	Xiaomi
	Alt 2-1, Alt 2-4
	Alt 2-1 can be reused with fallback UE ehavior and Alt 2-4 can provide a proper pathloss RS even UE moving to a new cell.

	Samsung
	Alt 2-5 or Alt 2-1
	Alt 2-5, or Alt. 2-1 with fallback ehavior is our preference, for example:
· If the UE is in the RRC_CONNECTED state and determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos, the UE calculates  using a RS resource obtained from the latest SS/PBCH block of the new camping cell if the SSB with SS-RSRP above a specific threshold.


	Futurewei
	Alt 2-1, Alt 2-2, combined Alt 2-4/2-5
	It seems more than one alternative is feasible. We are open to discuss the technical merits of each alternative. 
It is not clear what the main differences between Alt 2-4 and 2-5 are? May be Alt 2-4 and 2-5 can be combined or only one is kept. Alt 2-3 also does not look promising so it can be removed.   


	Qualcomm
	Alt. 2-5
	We don’t see the need for the UE to transmit an SRS if it cannot accurately measure the configured PL. It will just increase interference and result to unnecessary power consumption. 

In our understanding:
· In Alt. 2-4, if the UE is configured with 8 SRS resources, each one with a different PL, it will transmit all 8, no matter whether it can accurately measure the PL. Since we are going to have a “default”, likely being that the UE will transmit using the SSB of the MIB, if the UE cannot measure accurately 7 out of the 8 RSs, it will transmit 8 times the same SRS! This looks like a bad idea. 
· In Alt 2-5, the UE will just not transmit the 7 out of the 8 RSs, unless it can accurately measure the configured PL RS. 
Based on the above we support Alt. 2-5

	FL
	
	To QC: My understanding of Alt. 2-4 (proposed by Nokia and ZTE) is that multiple candidate pathloss RSs will be configured per SRS resource set, and the UE will transmit the resources in a set using a pathloss RS in the candidate list selected based on its DL measurements of the candidate pathloss RSs. @Nokia, @ZTE, please correct me if I understand it wrong.

From the inputs, my thoughts are that: 1) We can preclude Alt. 2-3 for now; 2) Based on the comments from HW, I think Alt. 2-2 can be merged to Alt. 2-1 as an FFS bullet; 3) UE fallback behaviour when validity criteria fail should be considered together to make Alt. 2-1 a complete and feasible solution. The proposal is updated as follows:

Proposal 1-7 (II)
· 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 on how to configure pathloss RS:
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Note: It indicates that one pathloss RS is configured per SRS for positioning resource set, based on UE’s rough location in the last serving cell. 
· FFS: Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail.
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17. 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.
· FFS whether a cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnoistic DL RS itself.
· Alt. 2-2: Configure a cell-agnostic DL RS in the validity area as the pathloss RS;
· FFS the cell-agnostic DL RS.
· Alt. 2-3: Configure a fixed SSB in the validity area as the pathloss RS;
· FFS: Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits a SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs, from which the UE determines a pathloss RS when it moves within the area;
· Alt. 2-5: Configure multiple SRS resource sets and each one is associated with a pathloss RS in the validity area. The UE only transmits SRS resource sets associated with pathloss RS that can be accurately measured.
· Note: Compared to Alt. 2-1, the configuration of the pathloss RS per SRS resource set in Alt. 2-5 depends on the candidate beam directions of cells in the validity area. Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail are not needed.


	Vivo
	
	For option 2-1, it can be used with Option 1 of UL timing at least, if old TA can be reused, the UE fallback ehavior in connected can be reused.
Two clarification are needed :
· For alt 2-4, if some path loss RS can not be accurately measured, whether failback behavior is needed
· For alt 2-5, if pathloss RS that can not be accurately measured and fail back method is not supported, whether require UE to request network to update the pathloss


	Intel
	
	We support Alt: 2-1 of Proposal 1-7 (II)
We think legacy procedure can be reused when pathloss RS is provided. Fallback option provides energy saving opportunities while leveraging existing validity criteria. Alt 2-5 potentially results in increased power consumption. 


	CATT
	
	We support Alt: 2-4 of Proposal 1-7 (II)

	Nokia/NSB
	
	To QC: The understanding from FL is correct. It should be noted that the defined fallback behaivor cannot be directly applied to this new feature. In our understanding, multiple candidates will be coinfigured per SRS resource set, and the UE may select best one (e.g., max RSRP). Even if the UE cannot accurately measure one of them, there are still candidate path-loss RSs that the UE accurately measures. The previous fallback ehavior should be applied to a case where the UE fails to measure all candidates of the path-loss RSs.
Again, we have a strong concern on Alt 2-1 only. We are okay to support Alt 2-1 with Alt 2-4. If only Alt 2-1 should be supported, we don’t understand why we are tyring to introduce multi-cell SRS configurations. RAN1 should support proper features to make the new feature work.

	Samsung2
	Alt 2-1, 2-4 (revised in the comment box), 2-5
	The validity criteria in Alt 2-1 should be FFS until proposal 1-6 is stable. 
In addition to Alt 2-5, we also support the revised Alt 2-4 in the comment box and agree with vivo that failback ehavior is needed in this case.

	ZTE
	Alt 2-4
	For Alt 2-1, the description “Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17. 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.” Is a little bit confusing.  
In TS 38.213, it is mentioned that
If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure , the UE does not transmit SRS for the SRS resource set.
In our understanding, UE will not transmit SRS if the validity criteria fails. But the description mentioned above says UE will calculate ehavior based on SSB. Does that actually reused the configuration/UE behavior in Rel-17?
For Alt 2-5, it is mentioned that “The UE only transmits SRS resource sets associated with pathloss RS that can be accurately measured.” And UE will stop transmitting SRS if UE cannot accurately measure the pathloss RS. But gNB doesn’t know UE stop transmitting SRS, and gNB may still keep monitoring SRS.

	Xiaomi2
	Alt 2-1, 2-4
	For Alt 2-4, suggest the following update on the wording and we are also fine to cosider the fallback ehavior for Alt 2-4.

Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits a SRS resources in the SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs

While Alt 2-5 may increase the power consumption for Multiple DL measurements on the multiple PL RS.

	Huawei, HiSilicon
	
	We do not support Alt.2-5. It basically means that SRS resource in each SRS resource sets may be independently configured, violating the common parameters that we agreed.
For Alt.2-4, we have concern over the power consumption on the pathloss reference RRM.
We understand the Alt.2-2 was removed due to lack of support. However from our side, we haven’t received any technical concern over it. Use of SFN transmission of CSI-RS/TRS is beneficial from UE power consumption, and the spec impact can be controlled by extending the pathloss reference signal to CSI-RS. In general, we think Alt.2-2 should be added for further discussion.
If there is concern using the new terminology of cell-agnostic DL RS, we can have the following modification.
· Alt. 2-2 (rev): Configure a cell-agnostic DL RSCSI-RS/TRS in the validity area as the pathloss RS;
· FFS the cell-agnostic DL RS.any transmission characteristics of the CSI-RS/TRS


	FL
	
	To ZTE: Let me clarify my understanding on this bullet: “Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17. 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”:
· The 1st sentence is to say that the validity criteria of OPLC reuses that in Rel-17. The validity criteria is that when the UE determines that it cannot accurately measure the pathloss RS, which is the same with Rel-17.
· The 2nd sentence, on the other hand, is to discuss the UE fallback ehavior when validity criteria fails, it is not to reuse what Rel-17 defined. In Rel-17, the UE will stop SRS transmission, while in this proposal, it is proposed that UE uses the RS resource from SSB of the new camping cell that UE uses to obtain MIB to estimate the pathloss RS.

To HW: Sorry for the confusion, Alt. 2-2 is not precluded, it has added under Alt. 2-1 as an FFS bullet (in green), based on your own suggestion:
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Note: It indicates that one pathloss RS is configured per SRS for positioning resource set, based on UE’s rough location in the last serving cell. 
· FFS: Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail.
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17. 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.
· FFS whether a cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnoistic DL RS itself.


	Apple
	Alt 2-1
	

	ZTE
	
	Thanks for FL’s kind explanation. Now we are clear about alt 2-1. But for alt 2-1, if the pathloss RS in Rel-17 is reused, it means the pathloss RS is configured by the last serving cell. The pathloss RS configuration may become invalid soon as UE may move across the validity area. When the configuration validation criteria fails, a fallback behavior is required, for example, UE may select pathloss RS as listed in proposal 1-6. If alt 1-2 in proposal 1-6 is adopted together with alt 2-1 in proposal 1-7, UE may always take the RS with larger RSRP as its pathloss RS, which is not always feasible for SRS transmission in the validity area. Instead, if UE is configured with a list of candidate pathloss RSs or candidate cells, the frequency/probability of validation criteria fails will be less that that of 2-1, less fallback behavior is required in alt 2-4. That why we thinks 2-4 should be supported.

	Futurewei
	
	As a starting point, we are fine with the latest version of Alt. 2-1 by the FL.  
Similar to the UL timing case, it seems more than one alternative is feasible. At least to us, the technical merits of Alt 2-4 and 2-5 are not obvious. As such, Alt 2-1 can be considered as default.  

	FL
	
	Based on the inputs, many companies supporting Alt. 2-1, Alt. 2-4 or Alt. 2-5, and some companies (e.g., Nokia and Futurewei) think that more than one alternatives can be adopted. My suggestion is that at least keep the three alternatives for now and we’ll down-select to one or more alternatives in the next meeting:

Proposal 1-7 (II)
· 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 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;
· Note: It indicates that one pathloss RS is configured per SRS for positioning resource set, based on UE’s rough location in the last serving cell. 
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACITVE Ues in Rel-17. 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.
· FFS whether a cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnoistic DL RS itself.
· 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 OPLC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Configure multiple SRS resource sets and each one is associated with a pathloss RS in the validity area. The UE only transmits SRS resources in a SRS resource set associated with pathloss RS that can be accurately measured.
· Note: Compared to Alt. 2-1, the configuration of the pathloss RS per SRS resource set in Alt. 2-5 depends on the candidate beam directions of cells in the validity area. Validity criteria of OPLC and UE behavior if the validity criteria of OPLC fail are not needed.
· FFS: whether/how to define validity criteria of OPLC and UE fallback behavior if validity criteria fail.


	FL
	
	Agreement was made in Friday online.



Proposal 1-9 (II)
· 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

	FL
	From the inputs of the 1st round, many are supportive of this proposal. Let’s continue the discussion for more views.

	Vivo 
	Support

	CATT
	Support

	LGE
	Altough our preference is to allow separately configure p0 and alpha for each cell, but ok with agree on majority view to focus on other important topics. 

	CMCC
	Support.

	ZTE
	As the majority support that p0 and alpha can be commonly configured, we can agree to the main bullet. However, as a compromise, it can be updated as follows by adding a note:

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.
Note: p0 and alpha can be configured per cell basis if pre-configuration of SRS for positioning is supported.


Compared to pathloss RS, p0 and alpha are predictable parameters, it is feasible to preconfigure these parameters, in this way, UE can calculate the transmission power more accurately with the configured p0 and alpha. And when UE moves to a new camping cell, it can adopt the corresponding p0 and alpha directly.

	Huawei, HiSilicon
	Support.

	Xiaomi
	Support 

	Samsung 
	We may have a clarification question about the typical scenarios of LPHAP. Based on the FL comments: it is indicated that the geometrical coverage and propagation environment among different cells are quite similar. I would like to know if this is all companies’ common sense.

In our view, there are no mandatory “similar” requirements for the validity area. A common P0 and alpha can be a condition to define a validity area, instead of forcing a common p0 and alpha to be configured within the validity area. Inappropriate P0 and alpha will cause additional interference or reduce the possibility of SRS reception. In this case,  a common configured p0 and alpha can be supported, but should be only applicable to a certain range in the validity area. Therefore, we suggest to modify the proposal as:
· 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 when the SSB RSRP difference between serving cell and the camping cell is within the RSRP change threshold in the validity area.


	Qualcomm
	We prefer to have the option p0 and alpha to be configured on a per-cell basis. It is clearly related to the previous proposal: If each SRS has a different PL reference, it should have separate p0 and alpha. 

	FL
	Based on comments from ZTE and QC, I think this proposal can be further discussed once we make progress on Proposal 1-7.

	FL
	As Proposla 1-7 will be further discussed in May, let’s pause the this proposal in this meeting.




[MEDIUM] 3.6 SFN transmission of cell-agnostic DL RS
3.6.1 Summary of inputs
From reviewing the submitted contributions in this meeting, HW/Hisilicon proposes to introduce the SFN transmission scheme of a cell-agnostic DL RS from all the cells in the SRS positioning validity area. Such cell-agnostic DL RS can be used to obtain the DL reference timing and the pathloss estimate, with the following benefits: 1) Reduce the complexity and effort of measurement; 2) Reduce configuration overhead. A candidate DL RS to be the cell-agnostic DL RS can be CSI-RS or CSI-RS for tracking, and the only specification impact is to support CSI-RS or CSI-RS for tracking to be configured as the pathloss reference for positioning SRS in RRC_INACTIVE state.
Proposal 1: Support to define a cell-agnostic DL RS transmitted in the SFN manner from the cells in the SRS positioning validity areas to obtain the DL reference timing and the pathloss estimate.
· Candidate RS could be CSI-RS or CSI-RS for tracking. 

3.6.2 Round 1 discussion
From the inputs, the following proposal is formulated:

Proposal 1-10 (I)
· For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, further study to introduce a cell-agnostic DL RS transmitted in the SFN manner from cells in the validity area to obtain the DL reference timing and the pathloss estimate.

	Company
	Comments

	ZTE
	We are OK to further study, but the solution may cause additional RS overhead as all TRPs should additionally transmit this new type RS in SFNed manner.

	Huawei, HiSilicon 
	Regarding the comment of additional RS overhead, it is optional UE feature anyway. If network has CSI-RS planed for Ues in RRC_Inactive, then it could be used for benefiting LPHAP UE for low power consumption. 

	FL
	Please continue to provide your views.

	Nokia/NSB
	We are okay. For the SRS configuration valid in multi-cell, we think it would be helpful to provide some information on DL RSs and the way to select an RS for DL Rx timing decisions

	CMCC
	Support. We are open to discuss the cell-agnostic DL RS for obtaining DL reference timing and pathloss.

	Intel
	Open to study, however this can be discussed after progress of P1-2, P1-6

	Samsung2
	We believe the power saving gain of the DL RS, since low power is the first priority of this agenda. 
We also agree that this may related to the on-going discussion on power control. 

	LGE
	For us, introducing new always-on signal in NR is not preferable. 




[LOW] 3.7 Interferences by SRS collision
3.7.1 Summary of inputs
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): OPPO, CATT, Intel, CMCC
· 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 neighboring cells; however, no specific optimization has been done.
· Optimization with specification impact
· Support (1): Nokia/NSB
· Nokia proposes that a) to allow LMF provides a set of sequence IDs to each cell to further reduce the UL interferences caused by SRS sequence collision; b) 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.

3.7.2 Round 1 discussion
FL comments: This issue can be handled by NW implementation without any specification impact, and the solution proposed is an optimization, which can be treat as low priority at this stage.


	Company
	Comments

	Samsung
	We agree with FL’s assessment. 

	
	

	
	






[LOW] 3.8 SRS (pre-)configurations in multi-cells
3.8.1 Summary of inputs
From reviewing the submitted contributions in this meeting, some companies (e.g., OPPO, Sony, ZTE, 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.

3.8.2 Round 1 discussion
FL comments: My understanding is that such issue is within RAN2 scope, and details can be discussed by RAN2.

	Company
	Comments

	Samsung
	We agree with FL’s assessment

	
	

	
	





[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.

4.1 Summary of inputs
From reviewing the contributions in this meeting, companies provide views on NW activation and/or UE request of SRS configuration procedures. Several companies (e.g., CMCC, ZTE, Qualcomm) propose that these are mainly RAN2 issues and RAN1 can wait for RAN2’s progress. On the other hand, the following issues are discussed:
· NW-triggered and UE-initiated area-based SRS updates: In [11/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.
· Conditions of UE request SRS update: In [5/vivo] and [9/Intel], it is proposed that UE can request SRS configuration update, if TA validation rule fails.
· 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, Samsung, Apple) propose UE request of SRS configuration update via, e.g., Msg-3 based RRC-resume-request, 2-/4-step RACH procedure, UL SDT.

4.2 Round 1 discussion
FL comments: In RAN2#121 meeting, an agreement on UE request SRS configuration when the UE reselects out of the positioning validity area during SRS transmission has been made. As such issues are mainly within RAN2’s scope, my suggestion is that RAN1 should wait for RAN2’s progress. 

	Company
	Comments

	Samsung
	We are ok with FL’s suggestion. 

	
	

	
	





[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 8：
· Introduce candidate values larger than 10.24s for PRS and SRS periodicity, e.g., 20480, 30720ms
· Paging Hyperframe indication may be needed in PRS/SRS configuration

5.2 Round 1 discussion
FL comments: During the study item phase, periodicities of PRS/SRS larger than 10.24s is not necessarily evaluated. Please provide your views on the following proposal.

Proposal 2-1 (I)
· From RAN1 perspective, candidate values larger than 10.24s for PRS and SRS periodicity, e.g., 20480, 30720ms, can be introduced.
· Paging Hyperframe indication may be needed in PRS/SRS configuration.

	Company
	Comments

	Huawei, HiSilicon
	We do not support 30720ms. 20.48 is OK, but anyway it is low priority.

	FL
	Please continue to provide your views.

	vivo
	Support, but we can accept introducing 20.48 first and FFS other value 

	Nokia/NSB
	Okay with 20480.

	CMCC
	Support. At least 20480 is a valid value.

	Intel
	support

	CATT
	support

	Samsung
	We are ok with a larger value like 20480, but this should be agreed in RAN1 or RAN2?

	LGE
	We think this should be discussed in RAN2 first.





[MEDIUM] DL PRS measurement in IDLE state
6.1 Summary of inputs
From reviewing the submitted contributions in this meeting, Ericsson proposes to extend the applicability of DL positioning measurements in RRC_IDLE state:
· [bookmark: _Toc127535509]Proposal 5: Applicability of DL positioning measurements shall be extended to RRC_IDLE state.


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

Proposal 3-1 (I)
· Support of DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP, UE Rx-Tx time difference, by Ues in RRC_IDLE state.
· FFS UE capabilities of DL PRS processing in RRC_IDLE state.

	Company
	Comments

	FL
	Please continue to provide your views.

	vivo
	We have some concerns on UE Rx-Tx time difference, by Ues in RRC_IDLE state.

	Nokia/NSB
	We are okay to include DL positioning measurements, but we are not sure if SRS transmission in RRC_IDLE mode is really needed and feasible.

	CMCC
	Support.

	Intel
	We are not sure whether the topic is in scope of RAN1 based on the approved WID

	CATT
	Support DL RSTD, DL PRS-RSRP

	Samsung
	We are ok with DL RSTD, DL PRS-RSRP/RSRPP, but UE Rx-Tx time difference should be further studied. 

	Xiaomi
	We are fine with DL RSTD, DL PRS-RSRP.

	LGE
	In principle, we think DL RSTD and DL PRSRSRP/RSRPP can be supported, but tend to agree with Intel that this issue is not within a scope of RAN1.





Others
7.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the following issues are identified:
· DRX alignment with PRS/SRS
· In [10/Sony], it is proposed to support alignment of DRX and PRS.
· DL measurements reporting
· In [16/InterDigital], it is proposed to study when the UE can transit to RRC_CONNECTE state to report DL measurements.
· Validity Criteria
· In [17/Apple], it is proposed 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
FL comments: These issues are either not within RAN1 scope, or RAN1 impact is not clearly identified. RAN1 can wait for RAN2’s progress for now. Please provide your views on such issues, if any.

	Company
	Comments
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Collection of agreements made in RAN1#112bis-e
Agreements made in the Monday online:
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.

Agreements made in the Friday online:

Appendix: Agreements 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.
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