Page 1
[bookmark: _Hlk145670493][bookmark: _Hlk117841894]ｆ3GPP TSG-RAN WG1 Meeting#115	      	R1-2312303
Chicago, USA, November 13th – November 17th, 2023

Agenda Item:	8.3.3
Source: 	Moderator (Huawei, CMCC)
[bookmark: Title]Title:	Summary #2 for low power high accuracy positioning
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _Hlk88345428][bookmark: _Toc131604752]
1 Introduction
In the new approved Rel-18 WID on study on expanded and improved NR positioning [1], an objective to specify enhancements for enabling LPHAP use case 6 developed by SA1 was identified as follows.
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


This contribution provides a summary of the submitted contributions on remaining issues and text proposals.

2 Collection of proposals for online

3 Extended PRS/SRS periodicity
Background: In RAN1#114 meeting, candidate values larger than 10240 ms for PRS/SRS periodicity has been agreed, and an LS has been sent to RAN2 for determination of specific values and higher layer signalling:
	Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)


In the last RAN1 meeting, the remaining FFS bullet of specification impact on PRS/SRS configuration was discussed, but no consensus was reached as companies preferred to wait for RAN2’s progress on the signaling design. 
In the last RAN2 meeting, however, RAN2 sent an LS back to RAN1 and ask RAN1 to provide new values of PRS/SRS periodicities in the RRC parameter list [2]. Therefore, this issue should be resolved in RAN1 in this meeting.

[CLOSED] 3.1 New value and signalling design
3.1.1 Summary of inputs
From reviewing the submitted contributions in this meeting, companies’ views on the new value(s) of PRS/SRS periodicity are summarized as follows:
· 6 companies (HW/Hisilicon, ZTE, CMCC, InterDigital, NTT DOCOMO, Samsung) propose / discuss that it is sufficient to support 20480 ms as the new value of PRS/SRS periodicity, since it can meet the positioning interval requirement defined by LPHAP use case 6.
· 2 companies (vivo, CATT) propose to introduce additional larger values on top of 20480 ms, to ensure the scalability of the PRS/SRS periodicity.
· 1 company (Qualcomm) prefers not to introduce additional periodicities larger than 10240 ms for PRS/SRS, since introducing larger periodicities is not much useful in power saving and will create unnecessary specification work to higher layer signalling.
In addition, companies also provide views on higher layer signalling design on the indication of periodicities larger than 10240 ms. In the last RAN1 meeting, two options were discussed during offline session:
· Option 1-1: Reuse the legacy candidate values of DL-PRS-Periodicity-and-ResourceSetSlotOffset and SRS-PeriodicityAndOffset (i.e., the largest value is 10240 ms). Additional indication is introduced in higher layer signalling to indicate the hyper SFN information of PRS/SRS resource(s).
· Support (3): HW/Hisilicon, vivo, CMCC
· Option 1-2: Extend the candidate values of DL-PRS-Periodicity-and-ResourceSetSlotOffset and SRS-PeriodicityAndOffset. RAN1 specifications on PRS/SRS mapping to slots should be revised to reflect PRS/SRS periodicities larger than 10240 ms.
· Support (2): ZTE, NTT DOCOMO
Regarding Option 1, the supporting companies provide different solutions on how to indicate hyper SFN information. The main difference relies on whether to support new values larger than 20480 ms:
· Option 2-1: Introduce a parameter to indicate odd/even hyper SFN.
· Support (2): HW/Hisilicon, CMCC
· Option 2-2: Introduce new parameters regarding hyper SFN periodicity and offset.
· Support (1): vivo


3.1.2 Round 1 discussion
From the inputs, 
· On the new value(s) of PRS/SRS periodicity, as RAN1 has already agreed to introduce new values larger than 10240 ms, it would be simpler to avoid discussing reverting the RAN1 agreement. As the positioning interval of LPHAP use case 6 is required to be 15~30 seconds, it is sufficient to support only 20480 ms and no additional larger values are considered, which aligns with majority views. Therefore, Proposal 1-1 is formulated.
· On higher layer signalling design to indicate periodicities larger than 10240ms, only a few companies provide their views and there is no clear majority. Both options have impact on higher layer parameters, but Option 1-2 will introduce larger RAN1 specification impact, especially on TS 38.211. From this perspective, Option 1-1 is preferred, and Proposal 1-2 is then formulated.

Proposal 1-1 (I)
RAN1 concludes that to meet the requirement of positioning interval for LPHAP use case 6, only 20480 ms is considered as the extended PRS/SRS periodicity larger than 10240 ms.

//From offline discussion:
Revised proposal: 
The periodicity value of 20480ms is introduced for positioning SRS for RRC_INACTIVE state. 

Proposed conclusion:
The periodicity values larger than 10240 ms are not introduced for DL PRS in Rel-18. 


	Company
	Comments

	ZTE
	OK

	vivo
	OK

	CATT
	We prefer also support 30720ms based on the evaluation results.

	Ericsson
	OK

	Huawei, HiSilicon
	OK

	LGE
	We have similar view with Qualcomm that additional periodicity is not necessary for improving power saving efficiency, especially for the DL PRS. 

	DOCOMO
	OK

	InterDigital
	Support

	Qualcomm
	We don’t agree with the above statement. Even if the periodicity of PRS is 10240 ms, the requirements could still be met (the UE can always subsample the PRS that is being measured). Having a longer PRS periodicity doesn’t mean that the UE power consumption will be lower; what matters is how often the UE measures, rather how often the PRS is transmitted. 

Seeing that RAN2 also doesn’t seem to be much interested on this feature (i.e. the LS came back to us without much information being decided), we believe there is no need to add any additional periodicities for DL PRS. 

	FL
	The revised proposals and conclusion are agreed, so this issue can be closed. 




Proposal 1-2 (I)
Introduce a new parameter in higher layer signaling to indicate hyper SFN information in which the SRS is transmitted.
· The value range is {0, 1} to indicate even or odd hyper SFN.
· Note: No impact on RAN1 specifications.


//From offline discussion:
Introduce a new parameter in higher layer signaling to indicate hyper SFN information in which the SRS is transmitted.
· The value range is {0, 1} to indicate even or odd hyper SFN.
· This parameter is absent when the periodicity is less than or equal to 10240ms
· Note: No impact on RAN1 specifications.


	Company
	Comments

	ZTE
	We are flexible to go for FL proposal. For the note, we prefer deleting it for now. The spec update may be needed in TS 38.211 or 214 as some TPs shown in section 3.2.

	vivo
	OK with the main bullet and the first sub-bullet.
Regarding the note, more clarifications are needed. In our view, the following RAN1 specification impact should be considered. 
1.Even if we have the hyper SFN information, it is still not clear that which slot can be used for PRS within a H-SFN. In our view, the parameter dl-PRS-Periodicity-and-ResourceSetSlotOffset can be reused. However, the UE should assume the downlink PRS resource being transmitted according to the periodicity T_”per” ^”PRS” =2^μ 10240 and the slot offset, given by the higher-layer parameter dl-PRS-Periodicity-and-ResourceSetSlotOffset. So, such description should be captured in RAN1 spec to ensure clearer PRS measurement behaviour.
2.Whether we need to introduce a formula to describe corresponding H-SFN to transmit PRS as we did for PRS in corresponding slot and frame? For example,

where
-	 is HyperFrame index
-   is the HyperFrame-level periodicity and  

	CATT
	Share the similar view as ZTE/vivo. We may remove the note for now.

	Ericsson
	We agree with the first bullet but the second bullet is not needed. We think the agreement will impact ran1. 

	Huawei, HiSilicon
	We support this proposal.

For the HF parameter, it is more suited for RAN2 spec, e.g. a field description, since in RAN1 we do not use hyper frame.

	LGE
	We are fine with the proposal, an also ok to discuss further on the note. 

	DOCOMO
	We are fine with the proposal, and also ok to discuss further on the note. 

	FL
	The revised proposal is agreed, so this issue can be closed. 




(CLOSED)3.2 TP on PRS/SRS configuration
3.2.1 Summary of inputs
From reviewing the submitted contributions in this meeting, two sets of TPs on PRS/SRS configuration are provided:
· TP on PRS/SRS mapping to slots (TS 38.211 Clause 6.4.1.4.4, Clause 7.4.1.7.4)
	Source
	Text proposal

	vivo
	Proposal 4:
· Adopt the following TP into TS38.211 regarding DL PRS periodicity larger than 10240ms.
	
< Unchanged parts are omitted >
[bookmark: _Toc45107505][bookmark: _Toc36026666][bookmark: _Toc29230407][bookmark: _Toc106014865][bookmark: _Toc51774174]7.4.1.7.4 Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil

and one of the following conditions are fulfilled:
-	the higher-layer parameters dl-PRS-MutingOption1 and dl-PRS-MutingOption2 are not provided;
-	the higher-layer parameter dl-PRS-MutingOption1 is provided with bitmap  but dl-PRS-MutingOption2 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameter dl-PRS-MutingOption2 is provided with bitmap  but dl-PRS-MutingOption1 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameters dl-PRS-MutingOption1 with bitmap  and dl-PRS-MutingOption2 with  are both provided, and both bit  and  are set.
Where
-	 is bit  in the bitmap given by the higher-layer parameter dl-PRS-MutingOption1 where  is the size of the bitmap; 
-	 is bit  in the bitmap given by the higher-layer parameter dl-PRS-MutingOption2;
-	the periodicity  and the slot offset  are given by the higher-layer parameter dl-PRS-Periodicity-and-ResourceSetSlotOffset;
-	the downlink PRS resource slot offset  is given by the higher-layer parameter dl-PRS-ResourceSlotOffset; 
-	the repetition factor  is given by the higher-layer parameter dl-PRS-ResourceRepetitionFactor;
-	the muting repetition factor  is given by the higher-layer parameter dl-PRS-MutingBitRepetitionFactor;
-	the time gap  is given by the higher-layer parameter dl-PRS-ResourceTimeGap;

If dl-PRS-HyperFramePeriodicityAndOffset is configured, the UE shall assume the downlink PRS resource being transmitted when the HyperFrame numbers fulfil

where
-	 is HyperFrame index
-   is the HyperFrame-level periodicity and  is the HyperFrame offset for DL PRS resource set given by the higher-layer parameter dl-PRS-HyperFramePeriodicityAndOffset. 
And within a HyperFrame, the UE shall assume the downlink PRS resource being transmitted according to the periodicity  and the slot offsetgiven by the higher-layer parameter dl-PRS-Periodicity-and-ResourceSetSlotOffset.
< Unchanged parts are omitted >



Proposal 6: 
· Adopt the following TP into TS38.211 regarding SRS for positioning periodicity larger than 10240ms. 
	< Unchanged parts are omitted >
[bookmark: _Toc26459701][bookmark: _Toc19796475][bookmark: _Toc146795041][bookmark: _Toc51774118][bookmark: _Toc45107449][bookmark: _Toc36026610][bookmark: _Toc29230351]6.4.1.4.4 Sounding reference signal slot configuration


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


SRS is transmitted as described in clause 6.2.1 of [6, TS 38.214].

If SRS-HyperFramePeriodicityAndOffset is configured in the SRS-PosResource IE, candidate HyperFrame in which the configured SRS resource may be used for SRS transmission are the Hyperframes satisfying

where
-	 is HyperFrame index
-    is the HyperFrame-level periodicity and  is the HyperFrame offset for SRS resource configured by SRS-PosResource given by the higher-layer parameter SRS-HyperFramePeriodicityAndOffset. 
And within a HyperFrame, SRS resource configured by SRS-PosResource is transmitted according to the periodicity  slots and the slot offsetgiven by the higher-layer parameter periodicityAndOffset-p and periodicityAndOffset-p-Ext or periodicityAndOffset-sp and periodicityAndOffset-sp-Ext.
< Unchanged parts are omitted >




	ZTE, NTT DOCOMO
	[bookmark: _Ref7998]Proposal: Support the following TPs:
TP#1 for TS 38.211 Clause 6.4.1.4.4
	<Unchanged parts are omitted>
6.4.1.4.4              Sounding reference signal slot configuration


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

where  is the number of frames in a hyper frame,  is the hyper frame index, which are present if  larger than  are configured. SRS is transmitted as described in clause 11.1 of [5, TS 38.213].
<Unchanged parts are omitted>


TP#2 for TS 38.211 Clause 7.4.1.7.4
	<Unchanged parts are omitted>
7.4.1.7.4	Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil

and one of the following conditions are fulfilled:
-	the higher-layer parameters dl-PRS-MutingOption1 and dl-PRS-MutingOption2 are not provided;
-	the higher-layer parameter dl-PRS-MutingOption1 is provided with bitmap  but dl-PRS-MutingOption2 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameter dl-PRS-MutingOption2 is provided with bitmap  but dl-PRS-MutingOption1 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameters dl-PRS-MutingOption1 with bitmap  and dl-PRS-MutingOption2 with  are both provided, and both bit  and  are set.
Where
-	 is bit  in the bitmap given by the higher-layer parameter dl-PRS-MutingOption1 where  is the size of the bitmap; 
-	 is bit  in the bitmap given by the higher-layer parameter dl-PRS-MutingOption2;
-	the periodicity  and the slot offset  are given by the higher-layer parameter dl-PRS-Periodicity-and-ResourceSetSlotOffset;
-	the downlink PRS resource slot offset  is given by the higher-layer parameter dl-PRS-ResourceSlotOffset; 
-	the repetition factor  is given by the higher-layer parameter dl-PRS-ResourceRepetitionFactor;
-	the muting repetition factor  is given by the higher-layer parameter dl-PRS-MutingBitRepetitionFactor;
-	the time gap  is given by the higher-layer parameter dl-PRS-ResourceTimeGap;
-	 is the number of frames in a hyper frame,  is the hyper frame index, which are present if  larger than  are configured by [dl-PRS-Periodicity-and-ResourceSetSlotOffset].
For a downlink PRS resource in a downlink PRS resource set configured for RTT-based propagation delay compensation, the UE shall assume the downlink PRS resource being transmitted as described in clause 9 of [6, TS 38.214]; otherwise, the UE shall assume the downlink PRS resource being transmitted as described in clause 5.1.6.5 of [6, TS 38.214].
<Unchanged parts are omitted>






· TP on PRS/SRS configuration (TS 38.214 Clause 5.1.6.5, Clause 6.2.1)
	Source
	Text proposal

	vivo
	Proposal 3:
· Adopt the following TP into TS38.214 regarding DL PRS periodicity larger than 10240ms.
	< Unchanged parts are omitted >
[bookmark: _Hlk39646216]-	dl-PRS-Periodicity-and-ResourceSetSlotOffset defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. The UE does not expect that the product of DL PRS resource periodicity , the higher layer parameter dl-prs-MutingBitRepetitionFactor and the size of the bitmap of dl-PRS-MutingOption1 exceeds , where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively. 
	-	dl-PRS-HyperFramePeriodicityAndOffset defines the DL PRS resource HyperFrame-level periodicity and takes values of {2, [4], [8]…} Hyperfames and the HyperFrame offset for DL PRS resource set with respect to HyperFrame 0. If dl-PRS-HyperFramePeriodicityAndOffset is configured, the DL PRS resource set is transmitted in corresponding HyperFrame with corresponding HyperFrame periodicity [4, TS38.211], and within the Hyperframe, the slot offset for the DL PRS resource set is given by dl-PRS-Periodicity-and-ResourceSetSlotOffset assuming  slots.
< Unchanged parts are omitted >



Proposal 5:
· Adopt the following TP into TS38.214 regarding SRS for positioning periodicity description. 
	< Unchanged parts are omitted >
-	Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource configured by SRS-Resource and of type periodic or semi-persistent, periodicityAndOffset-p and periodicityAndOffset-p-Ext or periodicityAndOffset-sp and periodicityAndOffset-sp-Ext for an SRS resource configured by SRS-PosResource and of type periodic or semi-persistent. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to ‘aperiodic’, a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-ResourceSet configured with higher layer parameter resourceType set to ‘aperiodic’, a list of up to four different available slot offset values from the reference slot n + k to the slot where the aperiodic SRS resource set is transmitted where n is the slot with triggering DCI and k is slotOffset, can be configured by the higher layer parameter availableSlotOffsetList. The parameter availableSlotOffsetList can be configured up to 4 different values. For an SRS-PosResourceSet configured with higher layer parameter resourceType set to ‘aperiodic’, the slot level offset is defined by the higher layer parameter slotOffset for each SRS resource.
-	HyperFrame level periodicity and HyperFrame level offset as defined by the higher layer parameters SRS-HyperFramePeriodicityAndOffset for an SRS resource configured by SRS-PosResource. If SRS-HyperFramePeriodicityAndOffset is configured, the SRS resource is transmitted in corresponding HyperFrame with corresponding HyperFrame periodicity [4, TS38.211], and within such Hyperframe, the slot offset for the SRS resource is given by periodicityAndOffset-p and periodicityAndOffset-p-Ext or periodicityAndOffset-sp and periodicityAndOffset-sp-Ext assuming  slots
< Unchanged parts are omitted >




	ZTE, NTT DOCOMO
	TP for TS 38.214 Clause 5.1.6.5
	<Unchanged parts are omitted>
A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:
-	nr-DL-PRS-ResourceSetID defines the identity of the DL PRS resource set configuration. 
-	dl-PRS-Periodicity-and-ResourceSetSlotOffset defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0 of hyper SFN 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. The UE does not expect that the product of DL PRS resource periodicity , the higher layer parameter dl-prs-MutingBitRepetitionFactor and the size of the bitmap of dl-PRS-MutingOption1 exceeds , where for dl-PRS-SubcarrierSpacing=15, 30, 60 and 120 kHz respectively.
<Unchanged parts are omitted>







3.2.2 Round 1 discussion
Whether/how to implement the TP for RAN1 specifications (TS 38.211/214) is dependent on the discussion on proposals in Section 3.1. My suggestion is to wait for the progress on Proposals 1-1/1-2 first.


	Company
	Comments

	FL
	With the agreements made so far, whether TP is still needed in RAN1 can be discussed in the next meeting. At least, for this meeting, I don’t need any RAN1 change is needed at this moment, so this issue can be closed for this meeting. 

	
	

	
	





4 TA adjustment
(OPEN)4.1 Autonomous TA adjustment failure
4.1.1 Summary of inputs
In the last RAN1 meeting, an autonomous TA adjustment failure issue has been identified and discussed in RAN1, where after UE performing autonomous TA adjustment by several times at cell reselection, the TA value will reduce to an unexpected value, e.g., zero or even negative value. Based on the submitted contributions in this meeting, several companies provide further discussions:
· 2 companies (HW/Hisilicon, CMCC) still think that such TA adjustment failure exists, and potential solutions are proposed to solve the issue:
· HW/Hisilicon proposes to provide by NW a mapping relationship between a list of TA values and a list of RSRP changes within a cell.
· CMCC proposes to allow the UE autonomous TA adjustment for only one time in a validity area.
· 2 companies (ZTE, Qualcomm) think that no special handling of this issue is required. ZTE thinks that with the gradual timing adjustment, the TA value will not always reduce to zero after several times of adjustment at cell reselection. Qualcomm thinks that this issue is a corner case, and no change is needed in this feature.


[image: ]

4.1.2 Round 1 discussion
Based on the online discussion in the last RAN1 meeting, it was guided by Chair that such issue can be synchronized to RAN4 colleagues and addressed in RAN4, if needed. I think RAN1 can wait for RAN4’s further progress on it.


	Company
	Comments

	vivo
	Support FL’s view

	Huawei, HiSilicon
	We think that RAN4 already provided their views in R1-2310796.
RAN1 should discuss this.

Our reply to ZTE is that gradual timing adjust does not change TA, it only changes the UL timing.

Our reply to QC is that it could be possible that UE removes between larger cell and small cells multiple times, like small cell  large cell  small cell  large cell. Every time UE moves from a small cell to a large cell, no TA change is likely; when UE removes from a large cell back to a small cell, the TA will reduce (not increase). It is not a corner case as shown in R1-2312037

	LGE
	We have similar view with Huawei/HiSilicon. RAN4 already made their decision already, so it seems RAN1 need to discuss about the problem.
We are OK to discuss about this issue. 



4.1.3 Round 2 discussion
For solving the ‘keep decreasing TA value’ for UE TA adjustment, the following two alternatives are observed.
Atl1: Intra-cell TA adjustment is performed according to a mapping between TA value and RSRP range configured by network. 
Atl2: allow the UE autonomous TA adjustment for only one time in a validity area
Alt3: UE is not expected to reduce the TA to be a negative value. 

Proposal 4-1 (I)
From RAN1 perspective, for TA adjustment upon cell reselection within the validity area, down-selection from
· Atl1: Intra-cell TA adjustment is performed according to a mapping between TA value and a RSRP range configured by network. 
· Atl2: allow the UE autonomous TA adjustment for only one time in a validity area
· Alt3: UE is not expected to reduce the TA value to be a negative value. 


Companies can share views which alternative would be preferred or other suggestions if any:

	Company
	Comments

	
	

	
	





[CLOSED] 4.2 TP on reference spec updates for TS 38.213
4.2.1 Summary of inputs
In [5/vivo], it is proposed to adopt the following TP for TS 38.213 Clause 4.2, to revise the reference specification.
	< Unchanged parts are omitted >
If a UE indicates XYZ_capability, is provided SRS-autonomousTAupdate [10, TS 38.133] [12, TS 38.331], and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state, the UE may autonomously update  at cell reselection as described in [10, TS 38.133]; else, if the UE is not provided SRS-autonomousTAupdate, the UE maintains the  of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].  
< Unchanged parts are omitted >




4.2.2 Round 1 discussion
From the input, it is reasonable to discuss and adopt the proposed TP.

Proposal 2-1 (I)
Endorse the following TP for TS 38.213 Clause 4.2.
	Reasons for change
	1. The reference specification for the parameter ‘SRS-autonomousTAupdate’ should be TS 38.331.
2. The condition and UE behaviour to autonomously update TA should refer to TS 38.133.

	Summary of change
	1. Correct reference specification for the parameter ‘SRS-autonomousTAupdate’.
2. Provide reference specification of UE autonomous TA update.

	Consequences if not approved
	Incorrect and incomplete description of UE autonomous TA adjustment.

	Text proposal
	4.2 Transmission timing adjustments
< Unchanged parts are omitted >
If a UE indicates XYZ_capability, is provided SRS-autonomousTAupdate [10, TS 38.133] [12, TS 38.331], and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state, the UE may autonomously update  at cell reselection as described in [10, TS 38.133]; else, if the UE is not provided SRS-autonomousTAupdate, the UE maintains the  of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].  
< Unchanged parts are omitted >




	Company
	Comments

	ZTE
	OK

	vivo
	Support

	CATT
	OK

	Ericsson 
	OK

	LGE
	ok

	FL
	The TP with deleting the reference of TS38.331 is agreed, so this issue is closed. 




[CLOSED] 4.3 TP on condition of autonomous TA adjustment for TS 38.213
4.3.1 Summary of inputs
In [13/Samsung], it is proposed to adopt the following TP for TS 38.213 Clause 4.2, to reorganize the spec structure of UE transmission timing adjustment.
	Reason for change: The condition for maintaining the TA from the last serving cell is unclear – what condition “else” referring to is confusing. 
Summary of change: Remove the confusing wording “else” and reorganize the structure. 
Consequences if not approved: Current wording in the specification is misleading and may cause confusion in implementation.
================================ Start of TP1 for TS 38.213 ==================================
4.2 Transmission timing adjustments
================================ Unchanged Text Omitted ==================================
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes  accordingly. If a UE indicates XYZ_capability, and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state, 
-	if the UE is provided SRS-autonomousTAupdate [10, TS 38.133], the UE may autonomously update  at cell reselection; 
- 	if the UE is not provided SRS-autonomousTAupdate, the UE maintains the  of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].  
================================ End of TP1 for TS 38.213 ==================================





4.3.2 Round 1 discussion
From reading the current specification, the FL thinks that it is clear. The proposed TP is to reorganize the layout to improve the readability. Please provide your views on the proposal.

Proposal 2-2 (I)
Endorse the following TP for TS 38.213 Clause 4.2.
	Reasons for change
	The condition for maintaining the TA from the last serving cell is unclear – what condition “else” referring to is confusing.

	Summary of change
	Remove the confusing wording “else” and reorganize the structure.

	Consequences if not approved
	Current wording in the specification is misleading and may cause confusion in implementation.

	Text proposal
	4.2 Transmission timing adjustments
< Unchanged parts are omitted >
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes  accordingly. If a UE indicates XYZ_capability, and transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state, 
-	if the UE is provided SRS-autonomousTAupdate [10, TS 38.133], the UE may autonomously update  at cell reselection; 
- 	if the UE is not provided SRS-autonomousTAupdate, the UE maintains the  of a last serving cell prior to the release of a dedicated RRC connection [11, TS 38.321].
< Unchanged parts are omitted >




	Company
	Comments

	ZTE
	OK

	FL
	The TP is agreed, so this issue is closed. 

	
	




 [CLOSED] 4.4 TP on autonomous TA adjustment behaviour for TS 38.214
4.4.1 Summary of inputs
In [9/ZTE], it is proposed to capture the UE autonomous TA adjustment behaviour in TS 38.214.
	Text proposal: Autonomous TA adjustment behavior for TS 38.214.
Reason for change: It has been agreed that If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens, and RAN4 defined the specific UE behavior for TA adjustment. This UE behavior should be captured.
Summary of change: Capture the UE behavior for autonomous TA adjustment.
Consequences if not approved: The agreement that related to autonomous TA adjustment is not captured.
Clauses affected: 6.2.1.4
<Unrelated part omitted>
If the UE in RRC_INACTIVE mode is not provided [SRS-PosRRC-InactiveConfig-ValidityArea] and 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.
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
The UE may be configured with SRS, via [SRS-PosRRC-InactiveConfig-ValidityArea], subject to UE capability, valid in multiple cells within a validity area for RRC_INACTIVE mode. For the configured SRS via [SRS-PosRRC-InactiveConfig-ValidityArea], 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 would not perform SRS transmission of the SRS resource for positioning. If the UE determines that the configured DL RS in [SRS-SpatialRelationInfoPos] for a SRS resource for positioning is being accurately measured, the UE is expected to perform the SRS transmission. The UE may be configured by the network, via [autonomous-TA-adjustment], subject to UE capability, autonomously adjusts the TA when cell re-selection happens. If the DL timing difference is larger than or equal to CP/4, the UE adjusts the TA based on twice of the DL timing difference. Otherwise, UE follows the DL timing of the new camping cell by performing gradual timing adjustment as defined in [11, TS 38.133].
<Unrelated part omitted>




4.4.2 Round 1 discussion
The UE behaviour on TA adjustment has been captured in TS 38.213 and TS 38.133, and in the FL’s view, it seems unnecessary to duplicate the description in TS 38.214.

	Company
	Comments

	ZTE
	We suggest to capture this to make RAN1 spec clearer.

	CATT
	Share the similar view as FL

	Ericsson
	Same view as FL

	LGE
	Similar view as FL 

	FL
	We believe RAN4 will capture the agreement they made for the adjustment. With that, there is no point to duplicate it in RAN1 again as also commented by others, this issue could be closed. 




5 [LOW] TP on power control for TS 38.213
5.1 Summary of inputs
In [13/Samsung], it is proposed to adopt the following TP for TS 38.213 Clause 7.3.1, to capture RAN1 agreement on p0 and alpha.
	Reason for change: Agreement for power control for SRS in multiple cells is not captured. 
Summary of change: Adding using the same value of p0 and alpha for SRS in multiple cells. 
Consequences if not approved: Specification is not complete since one agreement is not captured.
================================ Start of TP2 for TS 38.213 ==================================
7.3.1 UE behaviour
================================ Unchanged Text Omitted ==================================
If a UE transmits SRS based on a configuration by SRS-PosResourceSet outside initial UL BWP of carrier f of serving cell c in RRC_INACTIVE state, the active UL BWP b refers to the BWP configuration provided by bwp-NUL or bwp-SUL in SRS-PosRRC-InactiveConfig for the corresponding carrier.
If a UE transmits SRS on multiple SRS resources for positioning bandwidth aggregation according to linkage [6, TS 38.214], the UE calculates  using the same values of , , and  for each of the multiple SRS resources. 
If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRC-InactiveConfig-ValidityArea. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates  using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate . The UE calculates  using the same values of  and  for the SRS resource set in each cell within the validity area.
================================ End of TP2 for TS 38.213 ==================================




5.2 Round 1 discussion
The FL’s understanding is that the RAN1 agreement regarding p0 and alpha per set are commonly configured across cells will reflect in higher layer signalling, the current spec in TS 38.213 is clear and seems that the TP is not necessary.

	Company
	Comments

	
	

	
	

	
	




6 [OPEN] Higher layer parameter of NCD-SSB 
6.1 Summary of inputs
In [10/CMCC] and [16/Ericsson], it raises a point that the existing configuration of NCD-SSB for Redcap UEs is via dedicated signalling, and for LPHAP, such signalling should be included in RRCRelease so that Redcap UEs can support NCD-SSB in RRC_INACTIVE. 

6.2 Round 1 discussion
From the inputs, this could be included in the RRC parameter list to RAN2.

Proposal 3-1 (I)
Endorse the higher layer parameters below:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Comment

	ncd-SSB-RedCapInitialBWP-pos
	Existing
	
	For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, NCD-SSB can be configured for RedCap UEs as the pathloss RS.
	Ref. 38.331
	
	In RRCRelease
	Yes, but UE-specific
	38.331
	Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.




	Company
	Comments

	vivo
	In our view, we can reuse current the IE ‘SSB-InfoNcell’ to describe NCD SSB configuration without introducing a new IE, since the corresponding parameters within ‘SSB-InfoNcell’ are enough for NCD-SSB in the serving cell.
    pathlossReferenceRS-Pos-r16                 CHOICE {
        ssb-IndexServing-r16                        SSB-Index,
        ssb-Ncell-r16                               SSB-InfoNcell-r16,
        dl-PRS-r16                                  DL-PRS-Info-r16
 }    

SSB-InfoNcell-r16  ::=              SEQUENCE {
    physicalCellId-r16                  PhysCellId,
    ssb-IndexNcell-r16                  SSB-Index                                                          OPTIONAL, -- Need S
    ssb-Configuration-r16               SSB-Configuration-r16                                              OPTIONAL  -- Need S
}

SSB-Configuration-r16  ::=          SEQUENCE {
    ssb-Freq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-Periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    sfn0-Offset-r16                     SEQUENCE {
        sfn-Offset-r16                      INTEGER (0..1023),
        integerSubframeOffset-r16           INTEGER (0..9)                                                 OPTIONAL  -- Need R
    }                                                                                                      OPTIONAL, -- Need R
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}

The only changes may be the description part of the IE. For example,
	physicalCellId
This field specifies the physical cell ID of the neighbour cell or NCD-SSB of the serving cell for which SSB configuration is provided.

	ssb-IndexNcell
This field specifies the index of the SSB for a neighbour cell or NCD-SSB of the serving cell. See TS 38.213 [13]. If this field is absent, the UE determines the ssb-IndexNcell of the physicalCellId
based on its SSB measurement from the cell.





	Ericsson
	Agree with the FL analysis.  The impact is mostly that we introduce a new use case for NCD SSB in RRC release.  To vivo: we agree that we do not introduce a new parameter, but we do need to add it as part of the RRC release message. 

	Huawei, HiSilicoin
	We are fine with vivo’s comments.



6.3 Round 2 discussion
After the further discussion, adding a new parameter should be cleaner than updating the field description since otherwise explanation of the new added text only applicable to redcap UEs configured with positioning SRS in the RRCrelease message should also needs to be added somewhere. 
With that, the proposal is updated as follows with replacing ‘existing’ by ‘new’. Note it should be a new parameter but similar to the existing one (i.e., ncd-SSB-RedCapInitialBWP-SDT) configured for SDT, i.e., 


Proposal 3-1 (II)
Endorse the higher layer parameters below:
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Comment

	ncd-SSB-RedCapInitialBWP-pos
	NEW
	
	For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, NCD-SSB can be configured for RedCap UEs as the pathloss RS.
	Ref. 38.331
	
	In RRCRelease
	Yes, but UE-specific
	38.331
	Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.




	Company
	Comments

	Huawei, HiSilicon
	We still believe that there was no need to add any new parameter, which was the intention of “reusing the configuration” based on the agreement we made in RAN1#113.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS
· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.

We could refer to the field in the current IE SSB-InfoNcell-r16, and made the suggestion on field description update via higher layer parameter list.

	
	


6.4 Round 3 discussion
Given we clearly agreed to reuse the configuration of pathloss RS in Rel-17, lets go back to the version suggested to update the field description. 

The following IE structure is for the positioning SRS configured for UE in RRC_INACTIVE state:

[image: ]
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The proposal aims to clarify that the SSB configured in SSB-InfoNCell can be NCD-SSB

Proposal 3-1 (III)

For indication of the NCD-SSB as the pathloss reference RS for the positioning SRS resource set configured in the RRCRelease message, the fields PhysCellId and ssb-IndexNcell pertaining to the IE SSB-InfoNCell need to be updated to clarify NCD-SSB can be configured, from RAN1 perspective, for example, 

	physicalCellId
This field specifies the physical cell ID of the neighbour cell or NCD-SSB of the serving cell for which SSB configuration is provided.

	ssb-IndexNcell
This field specifies the index of the SSB for a neighbour cell or of a NCD-SSB of the serving cell. See TS 38.213 [13]. If this field is absent, the UE determines the ssb-IndexNcell of the physicalCellId
based on its SSB measurement from the cell.




7 [LOW] Others
7.1 Summary of inputs
From reviewing the submitted contributions in this meeting, the following issues are discussed by some companies:
· Issue 1: TA timer
· Nokia/NSB proposes to introduce extended TA timer values for area-specific SRS configuration, e.g., 1min, 5min.
· Issue 2: eDRX-related issue
· Nokia/NSB proposes that additional RRM procedures should be configured for UE to perform DL measurements outside of eDRX ON or PTW, and transmission of SRS should be outside of PTW.
· Issue 3: SRS configuration
· 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.
· Nokia/NSB proposes that to support a subset of cells (i.e., close to UE) in the validation area to reserve the resource for area-based SRS, in order to reduce the overhead of SRS resources reserved by handling the UL interferences due to SRS collision. 
· OPPO believes that this issue can be handled by NW implementation without specification enhancement, e.g., some resource reservation and coordination among cells within the validity area.
· Nokia/NSB proposes condition and optimizing solutions on the release of the area-specific SRS configuration.
· Issue 4: Spatial relation information
· Quectel proposes to support 1) UE suggests of gNB to use a fixed spatial domain transmission filter or different spatial domain transmission filters when spatial relation information is absent in the configuration; 2) Network maintains a consistent correlation between SSB index and Tx beam direction.

7.2 Round 1 discussion
For these issues, it either can be solved by NW implementation, or is not clearly identified with RAN1 impact, or can be / has been handled by RAN2. Please provide your views on such issues, if any.

	Company
	Issues
	Comments
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9 Collection of agreements made in RAN1#115
TBD

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

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

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

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

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

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


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

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

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

Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state:
· When the spatial relation information is absent in the configuration, the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources;
· When the spatial relation information is provided in the configuration, it is applicable across the cells within the SRS positioning validity area. Further study the configuration details.
· FFS: spatial relation information validity criteria, and whether/how to determine UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is absent in the configuration, the UE determines the pathloss RS using a RS resource obtained from the SS/PBCH block of the camping cell that the UE uses to obtain MIB as the pathloss RS.

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


A.3 RAN1#113 meeting
Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS
· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.

Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when the spatial relation information is provided in the configuration, support:
· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, the UE suspends the transmission of the SRS for positioning resource.

Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).

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


A.4 RAN1#114 meeting
Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

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

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

Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

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

[bookmark: _Hlk147400568]Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.

Agreement
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.

Reply LS to RAN2 LS in R1-2306383 on LPHAP

Agreement
Suggest replying the first question that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE state. 

Agreement
Suggest replying the second question as follows: 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler

Agreement
The draft LS in R1-2308348 is endorsed as a reply to RAN2.
Final LS in R1-2308349.

A.5 RAN1#114bis meeting (maintenance)
Agreement
Endorse the following TP for TS 38.214 Clause 6.2.1.4.
· Reason for change: When UE cannot accurately measure the configured DL RS in SRS-SpatialRelationInfoPos, the UE sounding procedures in Rel-17 when SRS-PosRRC-InactiveConfig-ValidityArea is not provided, and in Rel-18 when SRS-PosRRC-InactiveConfig-ValidityArea is configured in RRC_INACTIVE state is not the same.
· Summary of change: Distinguish different UE sounding procedures in Rel-17 when SRS-PosRRC-InactiveConfig-ValidityArea is not provided, and in Rel-18 when SRS-PosRRC-InactiveConfig-ValidityArea is configured in RRC_INACTIVE state, when UE cannot accurately measure the configured DL RS in SRS-SpatialRelationInfoPos.
· Consequences if not approved: The UE behaviour in RRC_INACTIVE states when the configured DL RS in SRS-SpatialRelationInfoPos cannot be accurately measured may be ambiguous.

	<Unchanged parts are omitted>
If the UE in RRC_INACTIVE mode is not provided [SRS-PosRRC-InactiveConfig-ValidityArea], and 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.
<Unchanged parts are omitted>



Conclusion
Muting option 1 is not applicable when the periodicity of DL PRS is larger than 10240 ms.
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Concatenation of cell reselections towards smaller and smaller cells may result to
continuous TA decreases. Yet, we consider such mobility pattern rather unlikely to ocour
and there is no need to update the feature solely for the purpose of addressing this issue
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