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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.


SRS in multiple cells
[HIGH] 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.




[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.




[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:
1>	acquire SIB2, if stored version is invalid;
1>	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];
1>	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 behavior. 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 shares the views that this proposal is related to the discussion on Proposal 1-2. Let’s make progress on Proposal 1-2 first.




 [High] 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.






[High] 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.




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.



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




[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. 

	
	




[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

	
	

	
	

	
	






[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

	
	

	
	

	
	





[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

	
	

	
	

	
	





[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.

	
	

	
	

	
	





[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

	
	

	
	

	
	





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
TBD

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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