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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#112 meeting.

1.1 Contact information
To facilitate the discussion and progress of normative work, please provide the contact information of delegates in charge of LPHAP AI in the following table.
	Company
	Name
	Email

	CMCC
	Jingwen Zhang
	zhangjingwen@chinamobile.com

	Xiaomi
	Mingju LI
	limingju@xiaomi.com

	OPPO
	Jianfei Cao
	caojianfei@oppo.com

	
	
	

	
	
	

	
	
	



Collection of proposals for online/offline session
2.1 Monday offline 

Proposal 1-2 (I)
· For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly applied 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
· [sequenceId]
Support of parameters in bracket to be configured on a per-cell basis: Qualcomm, Nokia/NSB (FFS)
Concern on seq ID: NW blindly monitoring multiple SRS configuration, proposed to be avoided by RAN2, vivo, HW, CATT

Proposal 1-1 (I)Offline consensus 1
· 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 with the same point Aband and CC, and .inter-frequency cells is precluded. 
· Tthe 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

Proposal 1-3 (I)
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer and RSRP change threshold (e.g., with larger values) for UEs in RRC_INACTIVE state. Details can be up to RAN2.
· FFS: Reference RS of the RSRP change threshold 

2.2 Tuesday online 

Offline consensus 1
· 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 with the same point A, 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

Proposal 1-2 (I)
· For SRS for positioning configuration in multiple cells for UEs 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: sequenceId

Proposal 1-3 (I)
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for UEs in RRC_INACTIVE state. Details can be up to RAN2.
· FFS whether validity area-specific RSRP change threshold is applicable considering the reference RS of the RSRP change threshold.

Proposal 1-4 (I)
· 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 DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.
· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., 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 serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· Note: There is no specification impact, TA adjustment is up to UE implementation.

2.3 Wednesday online

Proposal 1-4 (II)
· 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 DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.
· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., the TA obtained from the last serving cell within the validity area;
· Option 2: UE autonomously adjusts the TA up to UE implementation. 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.
· Note: There is no specification impact, TA adjustment is up to UE implementation.

Proposal 1-5 (II)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple SRS for positioning resources 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is configured for all or subset of cells within the validity area.
· FFS details on the configuration and corresponding UE behavior.
· FFS signaling to configure the spatial relation information, e.g., via SRS activation message.
· Note: Other options are not precluded. 
· 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.

Proposal 1-6 (II)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.)
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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.

2.4 Friday online

Proposal 1-5 (III)
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration configured for all or subset of cells within the validity area.
· 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: Other options are not precluded. 
· 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.

Proposal 1-6 (III)
· For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported further study the following options and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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.


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.).
The SRS for positioning configurations in INACTIVE state include the following parameters:
· bwp-NUL, bwp-SUL
· If the field is absent UE is configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-changeThresh
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· alpha
· p0
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping-r16
· resourceType
· sequenceId
· spatialRelationInfoPos


3.1.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the discussion on SRS configuration parameters that are valid across multiple cells within the validity area are divided into the following parts:
· BWP (Proposal 1-1)
· Option 1: BWP information is common across multiple cells within the validity area
· Support (3): vivo, Intel, CMCC
· A validity area consists of inter-frequency cells are precluded, and the BWP information can be valid across multiple cells within the validity area.
· Option 2: BWP is configured for each cell within the validity area
· Support (1): Spreadtrum
· In [4/Spreadtrum], both intra-frequency cells and inter-frequency cells within the validity area are considered, and it is proposed to configure the BWP information as a cell-specific parameter. 
· SRS parameters independent on UE location (Proposal 1-2)
· 11 companies (FUTUREWEI, HW/Hisilicon, Spreadtrum, vivo, xiaomi, Nokia/NSB, ZTE, Intel, CMCC, Qualcomm, NTT DOCOMO) share the view that parameters in SRS resource set/resource configuration except for the UE location dependent parameters (e.g., power control related parameters, spatial relation information) can be commonly shared among multiple cells within the validity area. 
· 4 companies (CATT, Apple, Qualcomm, NTT DOCOMO) propose that these parameters can be configured on a cell basis, up to NW implementation decision, or to limit potential interferences.
· SRS parameters dependent on UE location: Most companies believe that power control related parameters (e.g., p0, alpha, pathloss RS) and spatial relation information are UE location dependent and may not be applicable to multiple cells. Enhancements on the configuration of such parameters and validity criteria are needed. Details please refer to Section 3.3 and Section 3.4.
· TA timer and RSRP change threshold (Proposal 1-3): 7 companies (HW/Hisilicon, Spreadtrum, vivo, ZTE, Intel, CMCC, Apple) propose that area-specific TA timer and RSRP change threshold can be configured (e.g., with larger values), which are applicable to multiple cells within the validity area.


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

Proposal 1-1 (I)
· For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, a validity area consists of inter-frequency cells is precluded. The BWP information in SRS for positioning configuration is commonly applied across cells within the validity area.

	Company
	Comments

	Qualcomm
	Is this proposal really just the 2nd sentence that talks about the BWP information (SCS, Point-A, numerology)? If that is the case, wondering if this proposal should be that the locationAndBandwidth,  subcarrierSpacing, CP, should be the same. 

BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}


	vivo
	Support. We think the restriction of the 1st sentence is needed, since it keeps the SRS transmission within the following limits.
The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.

	Huawei, HiSilicon
	It is also a bit confusing to us between the first and the second sentence. For intra-frequency/inter-frequency, our thinking is that it talks about SSB frequencies in the DL. However, the second part is somehow related to the UL part.

	CATT
	Support in general. By the way, it seems to us it is redundant to say “a validity area consists of inter-frequency cells is precluded”, since the last sentence have made it clear “that BWP informatin SRS for positioning configuration is commonly applied across cells within the validity area.”

	Intel
	Support. Editorial suggestion: “a validity area consisting of inter-frequency cells is precluded”

	NEC
	Support.

	FL
	I somehow share the similar views as vivo. As the BWP information, the locationAndBandwidth is the starting PRB and BW with respect to the carrier, it can be clarified that the cells within a validity area should have the same band and CC (this wording is used in the updated proposal to avoid further ambiguity raised by HW). 
Based on the inputs, the proposal is updated accordingly:
Proposal 1-1 (I)
· 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 with same band and CC.inter-frequency cells is precluded. 
· The following parameters with respect to BWP information are commonly applied across cells within the validity area:
· BWP
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix


	NTT DOCOMO
	Support

	FL2
	After the 1st offline session, the following offline consensus is achieved:
Offline consensus 1
· 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 with the same point A, 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

	OPPO
	Support the updated proposal.

	FL
	Agreement was achieved on Tuesday online session.




Proposal 1-2 (I)
· For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly applied 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
· sequenceId

	Company
	Comments

	Qualcomm
	We are not fully convinced that we should preclude the network flexibility to adjust some of these parameters (especially, for example, the sequenceID, transmissionComb or cyclicShift) even within the cells of an area. We believe it is one reasonable implementation for a lot of cases to actually fully align all these parameters, but we are worried about the SRS capacity and that we will limit too much the size of the area: E.g., can network planning really commit a device to transmit exactly the same SRS for a large area, or we risk that the feature will result to areas with just couple of cells inside? 

We don’t see the issue for at least the sequenceID, transmissionComb or cyclicShift to be allowed to be configured on a per-cell basis and we would like to discuss it more, and prefer to keep at least that FFS.  

	vivo
	Support

	InterDigital
	Support

	ZTE
	Support. 

	Huawei, HiSilicon
	We think that in order to avoid gNB blindly measuring multiple SRS while UE may be likely selecting any one of them. This is not efficient from either resource reservation or measurement effort point of view.

	CATT
	Support. 

	Intel
	Support

	NEC
	Support

	FL
	There are comments to further study whether some parameters such as seq ID, transmission comb to be a per cell basis. But seems that more companies are fine with the current proposal and are afraid that a per cell basis parameters may lead to NW monitoring multiple SRS configurations. Let’s keep the proposal as is and further discuss it during offline.

	Xiaomi
	Support 

	NTT DOCOMO
	Support

	FL2
	Based on the discussion during offline session, QC and Nokia preferred to further study whether sequence ID can be configured on a per-cell basis; while vivo, HW and CATT argued that it will mandate the NW to blindly monitor multiple SRS resources, which was agreed to be avoided in RAN2. To me, as this is the 1st WI meeting, I think it would be no harm to put an FFS on sequence ID and further study it for one more meeting.
On the other hand, Ericsson asked to clarify the meaning of “commonly applied across multiple cells within the validity area”. So, the intention is that these parameters are commonly configured for all the cells within the validity area and not cell-specific configured as that defined in Rel-16/17. When the UE obtains the SRS configuration in multiple cells, as long as its trajectory is within the validity area, such parameters are still valid across multiple cells in this area, indicating that for this UE, all the cells within the area will reserve the SRS resources using the configured parameters.
And some argument was raised that whether/which the parameters can be commonly used across cells are dependent on RAN2’s discussion on how the SRS configuration in multi-cells is provided, e.g., via SIB. My understanding is that such commonly applied parameters is an independent and separate issue in RAN1, and it has nothing to do with how the SRS configuration in multi-cells is (pre)configured/activated/requested. Even more than one set of the SRS configurations in multi-cells can be pre-configured to UE, for each SRS configuration, these parameters should be common and valid for all cells.
The proposal is updated slightly:
Proposal 1-2 (I)
· For SRS for positioning configuration in multiple cells for UEs 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: sequenceId


	OPPO
	Support the updated proposal

	FL
	Agreement was achieved on Tuesday online session.




Proposal 1-3 (I)
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer and RSRP change threshold (e.g., with larger values) for UEs in RRC_INACTIVE state. Details can be up to RAN2. 

	Company
	Comments

	Qualcomm
	Yes

	vivo
	OK

	InterDigital
	Support

	ZTE
	Support.

	CATT
	Support. 

	Intel
	Support

	NEC
	Support

	Xiaomi
	Support 

	NTT DOCOMO
	Support

	FL
	During the offline session, HW proposed to have RSRP change threshold for FFS, as whether the value of RSRP change Th can be applicable in a validity area may be dependent on the DL reference RS of the RSRP change Th; while QC and Intel argued that no matter which reference RS is adopted, the value itself can be an area-specific value. Again, as this is the 1st WI meeting, we can leave it as an FFS and try to resolve it in the next meeting. The FFS bullet is updated a bit:
Proposal 1-3 (I)
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for UEs in RRC_INACTIVE state. Details can be up to RAN2.
· FFS whether validity area-specific RSRP change threshold is applicable considering the reference RS of the RSRP change threshold.

	OPPO
	Support

	FL
	Agreement was achieved on Tuesday online session.




[CLOSED] 3.2 UL timing
3.2.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the following issues are identified:
· DL reference timing: The current UL timing is adjusted by the received TA command from serving cell with respect to the DL reference timing measured from the serving cell. In [3/HW,Hisilicon], [6/vivo], and [14/CMCC], it is mentioned that for SRS in multiple cells, the DL reference timing should follow that from the current camping cell.
· UL timing advance: For the determination of timing advance to transmit the SRS by UEs in RRC_INACTIVE state within the validity area, the following options are analyzed/proposed from the submitted contributions:
· Option 1: Single TA (i.e., the TA obtained from the last serving cell) is kept. 
· Support (7): FUTUREWEI, HW/Hisilicon, Spreadtrum, CATT, ZTE, Intel, CMCC
· From the analysis, companies mention that to maintain the TA from the old serving cell, the geometric coverage of cells within the validity area should be similar, and the size of the validity area taking into the account of synchronization conditions between cells should be covered by CP (e.g., up to 700m for 30 kHz SCS in case that cells within the validity area are synchronized).
· FL comments: The typical use case of LPHAP is product management and flexible assembly line in indoor factory. Such assumptions on NW coverage and synchronization can be easily achieved by deployment and implementation. In addition, the size of the validity area can be met by configuration.
· Option 2: UE autonomously adjusts the TA. 
· Support (5): vivo, xiaomi, ZTE, Sony, Ericsson
· In [6/vivo], [12/Sony] and [21/Ericsson], it is mentioned that the TA is adjusted based on the DL time difference measurement (e.g., be measuring SSB) between the old serving cell and the new camping cell. On the other hand, ZTE argues that it may be infeasible to obtain the RSTD measurement and it proposed to provide gNB coordinates for UE-assisted positioning to assist the TA adjustment.
· Such autonomous adjustment is also based on the assumption that different cells are synchronized. 
· Option 3: The TA is configured by the new cell. 
· Support (2): ZTE, Samsung
· In [10/ZTE], it is analyzed that if the TA is configured by the new cell, the UE has to initiate a RACH procedure to acquire the new TA via SDT procedure. In [17/Samsung], it is proposed to follow the two-TA framework that is under the discussion in Rel-18 MIMO, where the initial TA acquisition of a non-serving cell can use the CFRA PDCCH order and/or be based on UE initiated RA procedure. 
· FL comments: Frequent UE request new TA is required for this option, which may vastly increase the power consumption.
· Option 4: TA is set to 0. 
· Support (1): Spreadtrum
· Option 5: The TA is pre-configured per cell. 
· Support (1): Spreadtrum
· The TA corresponding to each cell within the validity area is pre-configured.


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

Proposal 1-4 (I)
· 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 DL reference timing, UE follows the DL timing from the new camping cell.
· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., 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 serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.

	Company
	Options (please indicate other options, if any)
	Comments

	vivo
	Option 2
	Option 2 is more robust than option 1, and option 1 is limited by scenario and CP length. 
For example, based on option1, the TA of the old cell may be greater than the ideal TA of the new cell and if the large TA of the old cell is reused, the arrival time of SRS is much earlier than the start of UL frame, which will cause additional interference. However, the situation that the TA of the old cell is greater than the ideal TA of the new cell is easy to occur, e.g., caused by different signal propagation delays due to different cell deployments or different channel environments. 

	InterDigital
	
	Support

	ZTE
	Prefer option 2
	Option 2 is up to UE implementation, we prefer add a note specifying the spec impact, such as:
Option 2: UE autonomously adjusts the TA 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.
Note: There is no specification impact, TA adjustment is up to UE implementation.

	Huawei, HiSilicon
	UL TA Option 1.
	The adjusting of TA based on dynamic distance with the camping cell may cause interference to the neighbouring cells, and thus we do not support Option 2.

For DL reference timing, even though in our paper we propose to the DL timing of the camping cell, we think however, it should be leveraged if the cell-agnostic DL-RS is used.

Therefore, we prefer to add the FFS under DL reference timing part.

· For the DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.


	CATT
	Prefer option 1
	Option 1 is simpler to implement although we are also fine with Option 2.

	Intel
	Option 1
	

	NEC
	Prefer option 2
	We share the view with OPPO that Option 1 is limited by scenario and CP length. 

	Xiaomi
	Updated Option 2
	We support UE autonomously adjusts the TA after cell reselection, but how to adjust the TA should be FFS at this stage. 
· Option 2: UE autonomously adjusts the TA 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: how to adjust the TA


	NTT DOCOMO
	Option 2
	We agree with vivo’s view that option 1 is limited by scenario and CP length. 

	Futurewei
	Option 1
	Option 1 suits LPHAP better than Option 2 for the following reasons:
· it consumes less battery energy than Option 2
· it has no specification impact 

	FL
	I kind of sharing similar views as QC’s comments under Proposal 1-5/6 that, as this is the 1st WI meeting, we do not need to do any down-selection, we can list all the options for now and let each company to further study. Based on the inputs so far, the proposal is reformulated as below:
Proposal 1-4 (I)
· 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 DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.
· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., 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 serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· Note: There is no specification impact, TA adjustment is up to UE implementation.


	OPPO
	Option 1
	For Option 1 (single TA), practically at FR1 with large CP length and small-to-medium UL coverage, single TA (if configured/indicated properly) could serve for the whole validity region.  
For Option 2 (UE automatically adjusted TA by measuring different DL RS), it seems we should by default assume that these cells are perfectly synchronized in both DL and UL. Others UE may not be able to estimate the TA value for new camping cell(s). It seems impractical in real-life deployment. 
@NEC, it seems you are referring to the comments provided by the proponent of Option 2, but not from us ^_^.   

	
	
	




3.2.3 Round 2 discussion
FL comments: During the online session, this issue was quickly discussed, and the following comments were received:
· [bookmark: _Hlk128516576]Whether DL reference timing is needed to be discussed. It was raised by Intel that we should focus on how to determine the timing advance (TA). My understanding is that the essential issue is that how to determine the UL transmission timing of SRS for positioning in a validity area so that UL interference caused by timing misalignment is avoided. UL timing is derived by adjusting TA with respect to the DL timing, which in the current spec is determined from the serving cell. However, for transmission of SRS within a validity area, when a UE moves to a new camping cell, does it maintain the DL timing from the old serving cell or follow the DL timing based on the new camping cell? I believe the common understanding should be the latter, but I think it would be good to explicitly have an agreement on that, and also the FFS bullet listed to have a further study on the determination of DL reference timing 
· Refinement on Option 1: It was raised by Qualcomm that some further refinement on this option may be needed, e.g., what is a single TA. To avoid further ambiguity, I think maybe we can directly use the example in the bracket as that is exactly the TA that are maintained. 
· Refinement on Option 2: It was raised by xiaomi that with the note, the adjustment method should be deleted. I kind of sharing similar views and option 2 is revised accordingly.
Based on the inputs, the proposal is reformulated as follows:

Proposal 1-4 (II)
· [bookmark: _Hlk128559271]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 DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.
· [bookmark: _Hlk128559282]For the UL timing advance, further study the following options:
· [bookmark: _Hlk128559341]Option 1: UE maintains a single TA (i.e., the TA obtained from the last serving cell) within the validity area;
· Option 2: UE autonomously adjusts the TA up to UE implementation. 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.
· Note: There is no specification impact, TA adjustment is up to UE implementation.

	Company
	Comments

	Futurewei
	We are fine with the proposal as a starting point. 
Based on our understanding, for Option 1, the TA obtained in the last serving cell is the TA when the UE first moves in to a new positioning validity area.

	Xiaomi
	Support the updated proposal

	FL
	Sorry that I missed the change to option 1, please see below:

Proposal 1-4 (II)
· 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 DL reference timing, UE follows the DL timing from the new camping cell.
· FFS: whether the timing from the new camping cell can be assumed via receiving a cell-agnostic DL RS if the cell-agnostic DL RS is used.
· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., the TA obtained from the last serving cell within the validity area;
· Option 2: UE autonomously adjusts the TA up to UE implementation. 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.
· Note: There is no specification impact, TA adjustment is up to UE implementation.


	vivo
	For option 1, we prefer to directly use the example in the bracket. In our understanding, ‘single TA’ causes ambiguity, e.g., when TAC is received by UE, it is hard to see ‘single TA’ is maintained within an area. In addition, as we commented before, option 1 is scenario/environment dependent, so additional validity criteria may be needed to determine whether old cell TA can be reused.

For option 2, we think it can be kept since it is only for further study. Therefore, the following modifications are made

· For the UL timing advance, further study the following options:
· Option 1: UE maintains a single TA (i.e., the TA obtained from the last serving cell) within the validity area;
· FFS: validity criteria of TA obtained from the last serving cell
· Option 2: UE autonomously adjusts the TA 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.
Option 3: UE autonomously adjusts the TA up to UE implementation. 

	FL
	Agreement was achieved on Wednesday online session.



[High] 3.3 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.

3.3.1 Summary of inputs
Based on the submitted contributions in this meeting, the following issues are identified:
· Operation band
· Most companies share the view that the spatial relation information are UE location dependent parameters and may not be directly applicable to multiple cells. 
· In [2/FUTUREWEI] and [13/Intel], it is mentioned that the spatial relation can be valid across multiple cells in FR1 for scenarios wherein analog beamforming is not applied. Hence, whether update of spatial relation information is needed or not may be primarily limited to FR2. Similar point is raised by [14/CMCC] that the evaluation in the SI phase is merely focused on FR1, in which case, spatial relation information is not applied. 
· Configurations of spatial relation information: Several solutions are provided regarding the configurations of spatial relation information for SRS configuration in multiple cells:
· Option 1a: Spatial relation information is not configured, and UE transmits multiple SRS for positioning resources using different transmission filters 
· Support (4): HW/Hisilicon, vivo, Nokia/NSB, Intel
· Enable Tx beam sweeping for SRS for positioning is a simple solution to overcome the failure of validity criteria associated with a specific spatial relation source RS due to UE mobility across multiple cells.
· In addition, in [9/Nokia,NSB], it is proposed that the UE can provide desirable amount of SRS resources considering its beam sweeping capability and/or policy to the NW so that the SRS configuration in multiple cells can be more efficient from both NW and UE sides.
· Option 1b: Spatial relation information is not configured, and UE transmits multiple SRS for positioning resources using a fixed transmission filter (e.g., using wider beam, based on a selected SSB of the new camping cell)
· Support (3): FUTUREWEI, OPPO, Intel
· Option 2: Spatial relation information is configured for each cell within the validity area
· Support (2): ZTE, Samsung
· In [10/ZTE], it is proposed that the serving cell can configure spatial relation for each cell within the validity area and UE can automatically use the corresponding spatial relation of a new camping cell.
· In [17/Samsung], it is proposed to follow the unified TCI framework specified in Rel-17 MIMO to indicate the spatial relation information towards a non-serving cell, with the enhancement to include DL PRS and SRS for positioning as two additional types of RS as the source RS in the QCL info.
· FL comments: Regarding the configuration of spatial relation information for each cell within the validity area, as the trajectory of a UE is unpredictable, there may have a potential issue that the configured spatial relation information for each cell in advance is not suitable.
· Option 3: Spatial relation information is provided in SRS activation message
· Support (2): OPPO, Qualcomm 
· FL comments: Suggest waiting for RAN2’s progress. Potential issues regarding the capacity of activation message, privacy, and increasing UE power consumption may be introduced.


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

Proposal 1-5 (I)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of spatial relation information: 
· Option 1: UE is not provided with spatial relation information, and
· 1a: UE transmits multiple SRS for positioning resources using different transmission filter
· 1b: UE transmits multiple SRS for positioning resources using a fixed transmission filter (e.g., based on a selected SSB of the new camping cell)
· Option 2: Spatial relation information is configured for each cell within the validity area.
· Option 3: Spatial relation information is provided in the SRS activation message.
· 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. 

	Company
	Options (please indicate other options, if any)
	Comments

	Qualcomm
	
	We prefer to write all options this meeting and study them further. We believe that multiple options may be supported. For example,  the UE is configured with spatial relation information  for a few cells in the area, then it may get an activation message for others, and if it moves to a cell without a spatial relation and has multiple SRS configured, it may use UE-chosen Tx beams (1a), or transmit the SRS according to the selected SSB from the new camping cell. 

In option 1A/1B, not sure why it should be: “multiple SRS”. A UE may be configured with a single SRS, and use some pseudo-omni beam, or a UE is configured with a single SRS which should be transmitted based on the selected SSB from the new camping cell. 

Furthermore, we believe that there is one more option: UE is configured with multiple SRS resources, each one associated with a different SSB, and the UE, based on DL measurements, determines the “selected SSB” and transmit only the SRS associated with the selected SSB and does not transmit the rest. Such a solution could be related to Option 2 and 3.

	vivo
	Option 1a
	Option 2 needs to notify the network of spatialrelation changes, and option 3 needs to receive activation messages from the network. But option 1 does not require the UE to connect with the network when cell reselection happens, which is an option with lower power consumption.
Then, regarding option 1a and 1b, the use of a fixed spatial domain filter in option 1b may not be suitable for typical positioning scenarios, since only TRPs in a specific direction can measure SRS.

	InterDigital
	Option 2
	Support the proposal

	ZTE
	Prefer option 2
	From our perspective, option 1a may cause resource waste or higher power consumption if UE transmits multiple SRS using different filter. And for option 1b, we share the same view with vivo.

	Huawei, HiSilicon
	Option 1a
	We think SRS Tx beam sweeping is the only feasible solution for LPHAP in FR2.

	CATT
	Option 2
	

	Intel
	
	We think Option 1 should be revised as follows to clarify behavior if spatial relation information is configured 

Option 1: If UE is provided with spatial relation information, UE assumes it is valid across cells within the validity area if UE determines that the validity criteria of spatial relation defined for UEs in RRC_INACTIVE state in Rel-17 is met. If UE is not provided with spatial relation information, and
· 1a: UE transmits multiple SRS for positioning resources using different transmission filters
· 1b: UE transmits multiple SRS for positioning resources using a fixed transmission filter (e.g., based on a selected SSB of the new camping cell)
 
Although we are open to discuss Option 1a,1b however both candidates of Option 1a,1b could lead to increased power consumption, which needs to be carefully considered for LPHAP device. 

[bookmark: _Hlk128560892]We think the proposal is discussing about a SRS configuration that can be valid across multiple cells. Option 2 does not fit into this. This is more related to the other solution where multiple pre-configured SRS is provided to UE where each configuration is associated to a cell.

Option 3 is not clear. Does that mean it is provided as part of the configuration when SRS is activated in a validity area? 

	Xiaomi
	Option 1b or Option 2
	Option 1a may cause high SRS resource overhead. While for Option 2, we share similar view as QC that UE can be configured with multiple SRS resource and each one associated with a SSB.

	NTT DOCOMO
	Option 1b or Option 2
	Option 1a may cause resource waste and interference. Limited Tx beam sweeping (option 1b) may be able to mitigate these concerns. 

	OPPO
	Option 2
	We would like to update our preference as Option 2, sorry for any misleading information in our contribution. 
If we are going to support this feature for both FR1 and FR2, it seems spatial relations can be pre-configured to UE and then adjusted according to DL and/or UL measurements. The purpose is to improve UL coverage by proper UL beamforming. 

	Nokia/NSB
	
	We don’t think a single option could be a solution, and need to support solutions for both cases such that “with and without spatial relation configuration“. 
It is not reasonable to totally leave up to the UE for the beam decision, so an option of the network configuration should be supported. In option 2, the network may be able to provide the spatial relation information for all or a subset of cells. In case spatial relation is not configured (at least for FR2), we think the UE should first consider the configured Path-loss RS, as it implies the target cell of the configured SRSs. The UE needs to determine/adjust the Tx beams based on the path-loss RS reference. We would suggest to add option 1c: UE transmits multiple SRS for positioning resources using a fixed transmission filter (e.g., based on a the configured path-loss RS such as SSB)




3.3.3 Round 2 discussion
FL comments: Based on the inputs in the first round, there are some debates among options with pros and cons. I somehow share similar views as commented by Qualcomm that in this meeting, we should list all available options to ask companies to further study. The proposal is reformulated considering the comments received:

Proposal 1-5 (II)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits multiple SRS for positioning resources using different transmission filter
· 1b: UE transmits one or multiple SRS for positioning resources using a fixed transmission filter
· FFS criterion on UE determination of the fixed transmission filter (e.g., up to UE implementation, based on a selected SSB of the new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is configured for all or subset of cells within the validity area.
· FFS details on the configuration and corresponding UE behavior.
· FFS signaling to configure the spatial relation information, e.g., via SRS activation message.
· Note: Other options are not precluded. 
· 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. 

	Company
	Comments

	Futurewei
	A question for clarification: what does transmission filter mean in Options 1a and 1b? Should it be spatial transmission filter? 

	Xiaomi
	We would like to clarify one point that these options are focus on the spatial relation information configuration for cells except the last serving cell. 
In my understanding, the last serving cell can configure the spatial relation information together with other parameters in SRS for positioning configuration to the UE for itself, since UE power consumption can be reduced with the configured spatial relation information when stay in the last serving cell. But for other cells in the validity area, the options listed here can be considered.

If my understanding is right, we suggest the following update in the main bullet

Proposal 1-5 (II)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of spatial relation information for cells except the last serving cell and one or multiple of option(s) may be supported: 


	FL
	@FW, right, let’s use spatial domain transmission filter, which is the exact wording used in 38.214. Thanks for the comments.
@xiaomi, in the current spec, the serving cell can configure spatial relation information to neighbouring cells, what do you mean by “for cells except the last serving cell” tough? Anyways, we can further discuss during online session.

Proposal 1-5 (II)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple SRS for positioning resources 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is configured for all or subset of cells within the validity area.
· FFS details on the configuration and corresponding UE behavior.
· FFS signaling to configure the spatial relation information, e.g., via SRS activation message.
· Note: Other options are not precluded. 
· 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.

	CATT
	The latest revision from FL is fine to us.

	Intel
	Thanks for the updated proposal. We think both options, spatial relation is configured or not configured, should be supported. Container is there and whether it is configured or not, up to gNB to consider depending on deployment. For FR1, there may not be any issue to have common spatial tx filter. Also, note that decision on having a common filter or beam sweeping with different filters depends on how to achieve the balance in trade-off between coverage and UE power consumption. Common filter may imply wider beam and limited coverage, whereas sweeping across different beams would result in increased UE power consumption, which is also an important issue to consider for LPHAP device.  
In Option 1b, it is not clear how one SRS transmission works. UE needs to transmit multiple SRS (such as in TDM manner) based on selected beam. Also a note is needed that proposed solutions need to take UE power consumption aspects into account which is important for LPHAP device. To this end, we suggest following revision

Proposal 1-5 (II)
· For the spatial relation of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following

· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple SRS for positioning resources 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration configured for all or subset of cells within the validity area.
· 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: Other options are not precluded. 
· 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.




	FL
	Thanks @Intel for the revision. The changes are basically fine at least for me, not sure if other companies are fine with it, especially for the “should be supported” in the main bullet. I think maybe we can try this version as the starting point in today’s GTW.
Regarding your comment on Option 1b, how one SRS resource could work. My understanding, from reading contributions, is that some companies may assume one SRS resource is configured, and the UE can transmit it using a wider beam. I think maybe we can avoid explicitly mention “one or multiple” though, anyways, at this stage, all solutions are for further study, and we can come back on future meetings to preclude those that are not workable / well-worked. Please refer to the updates below:

Proposal 1-5 (II)
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration configured for all or subset of cells within the validity area.
· 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: Other options are not precluded. 
· 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.





3.3.4 Round 3 discussion

Proposal 1-5 (III)
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration configured for all or subset of cells within the validity area.
· 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: Other options are not precluded. 
· 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.

	Company
	Comments

	Futurewei
	The original wording of the first bullet of Proposal 1-5 (II) is preferred because it is too early to conclude that these are the only two options supported without further studies or technical analysis. We suggest to keep the original wording, which is
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options of configuration of spatial relation information and one or multiple of option(s) may be supported:
We also suggest to add Option 3 to the proposal, that is
· Option 3: Option 1 and Option 2 are supported

	FL
	Seems that companies are not comfortable to use “support”, let’s fallback to the original wording and give time for further study.

Proposal 1-5 (III)
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported. further study the following options and one or multiple of option(s) may be supported: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits multiple SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits one or multiple 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 new camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration configured for all or subset of cells within the validity area.
· 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: Other options are not precluded. 
· 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.





[High] 3.4 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.

3.4.1 Summary of inputs
Based on the submitted contributions in this meeting, most companies share the view that the power control parameters are UE location dependent and may not be directly applicable to multiple cells. The enhancements, however, are quite diverse:
· Configuration of power control related parameters (Proposal 1-6): The following options are proposed by companies:
· Option 1: UE determines an SSB as the pathloss RS based on DL measurements from multiple SSBs of cells within the validity area.
· Option 2: Pathloss RS is configured as a cell-agnostic DL RS in SFN transmissions
· Option 3: Power control related parameters (incl. p0, alpha, pathloss RS) are configured for each cell within validity area
· FL comments: Regarding the configuration of power related parameters for each cell within the validity area, as the trajectory of a UE is unpredictable, there may have a potential issue that the configured pathloss RS for each cell in advance is not suitable.
· Option 4: Pathloss RS is provided in SRS activation message
· FL comments: Suggest waiting for RAN2’s progress. Potential issues regarding the capacity of activation message, privacy, and increasing UE power consumption may be introduced.
· Option 5: Pathloss RS is configured as a fixed SSB within the validity area
· FL comments: May face similar issue as that of Option 3.
· Option 6: Pathloss RS is configured by the SRS configurations in multiple cells and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for Rel-17 INACTIVE UEs is met.
· Validity criteria of pathloss RS and UE fallback behavior (Proposal 1-7): In [6/vivo] and [14/CMCC], it is proposed that the validity criteria of pathloss RS for SRS transmissions by RRC_INACITVE UEs in Rel-17 can be reused, and when validity criteria of OPLC fails, pathloss is calculated based on the RS resources obtained from SSB of the new camping cell that the UE uses to obtain MIB.


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

Proposal 1-6 (I)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of pathloss RS information:
· Option 1: UE is not provided with pathloss RS. UE determines an SSB as the pathloss RS based on DL measurements from multiple SSBs of cells within the validity area.
· Option 2: UE is provided with pathloss RS, and
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2d: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· FFS: Whether p0 and alpha can be commonly applied across cells within the validity area.

	Company
	Options (please indicate other options, if any)
	Comments

	Qualcomm
	
	We prefer to write all options this meeting and study them further.
We believe that multiple options may be supported (e.g. the UE could be provided L RS for a few cells, and then it could also get PL RS in an activation message for other cells if the networks thinks so, and, worst-case, if nothing is provided with either means, the UE uses option 1 or 3). 

	vivo
	Option 1 or option 3
	

	InterDigital
	Option 2
	Support the proposal

	ZTE
	Option 1 or option 2b
	For option 1, we prefer specify the criterion for UE to select Pathloss RS if further studied, this option is also up to UE implementation. 
For option 2d, a fixed SSB is not suitable for all UEs in the validity area, and the Pathloss information may be invalid if UE moves out of the coverage of the cell (the cell transmits the fixed SSB). 

	Huawei, HiSilicon
	Option 2+Option 3
	It appears that option 2 is discussing the configuration and option 3 is discussing how UE should use the configuration.

	CATT
	Option 2b
	

	Intel
	Option 1 and Option 3
	Agree with QC that multiple options may be supported.

Option 1 should be revised as, “If UE is not provided with pathloss RS, UE determines …

We think option 3 can be generally applicable, i.e., pathlossRS info can be part of the configuration and additionally, other option can be considered when this is not configured, such as Option 1. It is not clear how Option 2d and Option 3 are different. Both seem to imply there is a common reference to be followed within the area.

Same comment on Option 2b, 2c as in P 1-5(1). Option 2, 3

Option 2a motivation and justification needs more discussion.

	Xiaomi
	Option 1
	

	Futurewei
	Options 2 and 3
	Some options suit FR1 better than FR2 and vice versa.

	OPPO
	Option 2
	Fine with the proposal. 
We think UE should be provided with PL RS for each cell within the validity region according to legacy rule.

	Nokia/NSB
	
	We also think multiple options would be feasible. In our view, gNB can provide candidates of the multiple path-loss RSs, and one of them is selected by the UE or activated the network.



Proposal 1-7 (I)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study validity criteria of pathloss RS and UE fallback behavior to avoid frequent RRC connection for SRS (re)configuration:
· Whether to define or reuse the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17.
· The UE fallback behavior if the UE determines that the validity criteria of pathloss RS is not met.

	Company
	Comments

	Qualcomm
	We are OK to reuse the fallback behavior of rel-1

	vivo
	OK

	InterDigital
	Support

	Huawei, HiSilicon
	OK

	CATT
	OK

	Intel
	OK to discuss further

	Xiaomi
	Ok 

	Futurewei
	Ok

	OPPO
	Support

	Nokia/NSB
	OK




3.4.3 Round 2 discussion
FL comments: Based on the inputs in the first round, there are some debates among options with pros and cons. I somehow share similar views as commented by Qualcomm that in this meeting, we should list all available options to ask companies to further study. The proposals 1-6 and 1-7 are merged, and a new proposal 1-6 is reformulated considering the comments received:

Proposal 1-6 (II)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.)
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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. 

	Company
	Comments

	Futurewei
	We suggest to remove “Note” for the following option:
· Note: Other options are not precluded. 


	Xiaomi
	We prefer the previous version, and Option 1 and Option 3 can be supported.
In addition, a same comment as proposal 1-5, this proposal may focus on cells in validity area except the last serving cell. If yes, we suggest the following update in the main bullet

Proposal 1-6 (II)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of pathloss RS information for cells except the last serving cell and one or multiple of options may be supported:


	FL
	Minor changes based on the refinement proposed by Futurewei:

Proposal 1-6 (II)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.)
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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.

	CATT
	The latest revision from FL is fine to us.

	Intel
	Similar to the comments and reasons mentioned wrt proposal 1-5, we have following suggestions for revision

Proposal 1-6 (II)
· For the power control of SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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. 


	FL
	Thanks @Intel for the revision. Let’s try this version as the starting point in today’s GTW.

	
	




3.4.4 Round 3 discussion

Proposal 1-6 (III)
· For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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. 

	Company
	Comments

	Futurewei 
	The original wording of the first bullet of Proposal 1-6 (II) is preferred because it is too early to conclude that these are the only two options supported without further studies or technical analysis. We suggest to keep the original wording, which is
· For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported further study the following options of configuration of pathloss RS information and one or multiple of options may be supported:

We also suggest to add Option 3 to the proposal, that is
· Option 3: Option 1 and Option 2 are supported

	FL
	Seems that companies are not comfortable to use “support”, let’s fallback to the original wording and give time for further study.

Proposal 1-6 (III)
· For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, following options are supported further study the following options and one or multiple of options may be supported:
· 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 configured for all or a subset of cells within the validity area
· 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.
· 2a: Pathloss RS is configured as a cell-agnostic DL RS. FFS the cell-agnostic DL RS.
· 2b: Pathloss RS is configured for each cell within the validity area.
· 2c: Pathloss RS is provided in SRS activation message.
· 2b: Pathloss RS is configured as a fixed SSB within the validity area
· Option 3: Pathloss RS is configured by the last serving cell and is valid across cells within the validity area if UE determines that the validity criteria of pathloss RS defined for UEs in RRC_INACTIVE state in Rel-17 is met.
· Note: Other options are not precluded. 
· 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.





[Low] 3.5 Interferences by SRS collision
3.5.1 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 (5): FUTUREWEI, 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 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.
· FL comments: As defined by the requirement of LPHAP use case 6, the positioning interval is 15~30s, FL thinks that the resource overhead may not be a severe issue. 

3.5.2 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

	Qualcomm
	We agree with FL

	ZTE 
	Agree, low priority.

	
	






[Low] 3.6 SRS (pre-)configurations in multi-cells
3.6.1 Summary of inputs
From reviewing the submitted contributions in this meeting, some companies provide views on SRS (pre-)configuration in multiple cells:
· In [10/ZTE], it is proposed that SRS configuration in multiple cells can be pre-configured so that UE can obtain the SRS configurations without entering RRC_CONNECTED state.
· In [12/Sony], it is proposed that multiple SRS configurations can be configured for UEs in RRC_INACTVIE state, which can be carried via dedicated RRC signaling or system information.
· In [16/InterDigital], it is proposed to support configuring UE with periodic SRS resources that are valid over a positioning area consisting of multiple cells.


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

	Company
	Comments

	Qualcomm
	Agree with FL

	ZTE
	Support

	
	




[Low] 3.7 TA validation rule
3.7.1 Summary of inputs
From reviewing the contributions in this meeting, some companies discuss on TA validation rule for SRS configurations in multiple cells:
· In [7/xiaomi] and [13/Intel], it is proposed that the TA validation rule for Rel-17 SRS for positioning configurations in RRC_INACTIVE state can be reused.
· In [15/LGE] and [18/Apple], it is proposed that some enhancement on TA validation mechanism for SRS in multiple cells should be considered. Apple further proposes that cell reselection criteria, RRCResumeRequest criteria, etc., should also be enhanced.

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


	Company
	Comments

	Qualcomm
	Agree with FL

	
	

	
	




[Medium] SRS activation/request procedures
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 (HW/Hisilicon, vivo, ZTE, Qualcomm, Intel, Ericsson) propose that these are mainly RAN2 issues, little RAN1 impact is expected 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 [9/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.
· Parameters of SRS configuration to be activated/request: In [20/NTT DOCOMO], it is proposed that RAN1 should discuss which parameters of SRS for positioning configuration need to be activated/requested.
· Conditions of UE request SRS update: In [6/vivo] and [14/CMCC], it is proposed that UE can request SRS configuration update, if TA validation rule fails.
· NW activation procedure: The following options are discussed by companies (xiaomi, CATT, Nokia/NSB, ZTE, Intel, LGE, InterDigital, Samsung, NTT DOCOMO) for NW activation:
· Option 1: via paging 
· Option 2: via Msg 2/4/B
· Option 3: DL SDT
· UE request procedure: The following options are discussed by companies (xiaomi, CATT, Nokia/NSB, ZTE, Sony, Samsung) for NW activation:
· Option 1: via RACH procedure (e.g., Msg 3)
· Option 2: UL SDT


4.2 Round 1 discussion
FL comments: My understanding is that such issues are mainly up to RAN2. The following proposal is formulated:

Proposal 2-1 (I)
· From RAN1 perspective, UE may request SRS for positioning configuration in multiple cells to avoid frequent RRC connection for SRS (re)configuration for UEs in RRC_INACTIVE state, at least when the following condition is met:
· TA validation rule of SRS for positioning configuration in multiple cells fails. 
· Note: Details of TA validation rule and UE request procedure is up to RAN2.
· FFS: Parameters of SRS for positioning configuration to be requested by UE.

	Company
	Comments

	Qualcomm
	We should leave it up to RAN2

	vivo
	OK

	InterDigital
	Support

	Xiaomi
	Ok 

	OPPO
	Support.





[Low] 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. Therefore, this issue is treated as low priority in this meeting, and we can wait for RAN2’s progress. 
Proposal 3-1 (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

	Qualcomm
	Support

	Huawei, HiSilicon
	We have concerns on supporting the periodicity of 30.72s. Note that it is under discussion of the eRedCap WI whether such a periodicity value (30.72) that cannot divide the hyper-frame period (1024x10.24s) can be supported for eDRX.

It is also not clear why we tied PRS/SRS with paging or even associated with paging HF indication

	
	





[Low] 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 2: 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. However, it is quite trivial and can be discussed in a later stage of WI, we can treat this issue as low priority for now and wait for RAN2’s progress a bit. 

Proposal 4-1 (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

	Qualcomm
	Support. Capability reporting will be needed since it is a new feature. 

	ZTE
	Support FL’s view, we can wait for RAN2’s progress.

	
	





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 [9/Nokia,NSB] and [12/Sony], it is proposed to support alignment of DRX and PRS.
· In [7/xiaomi], it is proposed to support PRS measurement or SRS transmissions in DRX inactive time.
· DL measurements reporting
· In [16/InterDigital], it is proposed to study when the UE can transit to RRC_CONNECTE state to report DL measurements.


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

	Qualcomm
	OK to wait for RAN2

	ZTE
	Share the same view with FL and Qualcomm.
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Collection of agreements made in RAN1#112
The following agreements were made during the Tuesday online session:
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


The following agreements were made during the Wednesday online session:
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
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