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Introduction
Background
In RAN#98e meeting, the new WID RP-223549 on Expanded and Improved NR Positioning was approved for Rel-18 where one item is to specify bandwidth aggregation techniques as follows
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].



So far, RAN1 specifications of NR Rel-18 positioning have been finished and updated including TS 38.211, 38.212, 38.213, 38.214 and 38.215.
The focus on the 8.3.4 Sub-agenda in RAN1#115 meeting is the remaining issues for PRS/SRS bandwidth aggregation. In this paper, we summarize proposals in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements or text proposals could be derived at this meeting.
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(Closed) Aperiodic SRS 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 2:
· Adopt the following TP for aperiodic SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC and the higher layer parameter [XXX] of the aperiodic SRS resource set is set to enable, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
<Unrelated part omitted>


· Reason for change: It has been agreed to use Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce description to reflect the agreement: Introduce a new RRC signalling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214




	Intel
		------------------------------   TP#1: TS 38.214 -----------------------------------
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
< Unchanged text omitted >
If the UE is configured with [srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
< Unchanged text omitted >


Proposal 1:
· Agree on TP#1 for the triggering of aperiodic SRS for positioning with bandwidth aggregation. 


	xiaomi
	Thus we propose the following TP to TS 38.214 based on the latest version in R1-2310764[6].
 Proposal 4: Adopt TP#1 to TS 38.214 on RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers.· 6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
<omitted text>
If the UE configured with higher layer parameter [enablesingleDCI-triggeringSRS-acrosslinkedcarriers] and receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
<omitted text>



	ZTE
	[bookmark: OLE_LINK9]Text proposal 2: For aperiodic positioning SRS triggered by DCI 0_3/1_3 in TS 38.212
Reason for change: It has been agreed to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for positioning bandwidth aggregation in multiple CCs, but the current TS 38.212 does not capture the agreement. Also, based on the description in current 38.214, The SRS request field in DCI format 0_3, 1_3 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of TS 38.212. However, there is no description to support triggering positioning SRS by DCI 0_3/1_3 in Table 7.3.1.1.2-24 of TS 38.212.  
Summary of change: Capture the agreement that to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs
Consequences if not approved: The agreement is not captured in the specifications
Clauses affected: 7.3.1.1.2 [2]
<Unrelated part omitted>
Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field, or
 Value of ‘SRS request’ index for each cell in the scheduled cell set indicated by SRS request field in DCI 0_3 or 1_3
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 0_3, 1_1, 1_2, 1_3, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 1 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2 and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 2 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 3 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers


<Unrelated part omitted>




	Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
Agreement
[bookmark: OLE_LINK1]For positioning SRS bandwidth aggregation, introduce a new RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers.


Round 1
FL comments: 
Issue#1: 
In last meeting, a new RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers. vivo, Intel and xiaomi suggest to reflect the agreement in TS 38.214. Let’s try. 
Issue#2:
ZTE propose to specify Option 2 in TS 38.212. That’s because TS 38.214 refers to TS 38.212, however, positioning SRS triggering is not included in the table of TS 38.212. Let’s discuss.

 TP#2.1-1 for option 1  
[bookmark: OLE_LINK57]Proposal 2.1-1: 
Endorse the TP 2.1-1 in section 2.1.1 of R1-2311464 for TS 38.214 clause 6.2.1.4.2
	TP 2.1-1

	Reason for change
	It has been agreed to use Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers. But the agreement is not captured in the current RAN1 specification

	Summary of change
	Introduce description to reflect the agreement: Introduce a new RRC signalling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers.

	Consequences if not approved
	The agreement is not captured in TS 38.214

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
< Unchanged text omitted >
If the UE is configured with [srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
< Unchanged text omitted >




	[bookmark: OLE_LINK41]Company
	Comments  

	vivo
	We would like to check with majority that the parameter [srs-PosBWAggregationDCITriggering] is per UE parameter, or per set parameter. If is a per UE parameter, we are okay with the proposal. Otherwise, if per set parameter, we prefer our version and it may allow some set is triggered to be aggregated, some set is not even the linkage is configured.

	CATT
	OK if the parameter [srs-PosBWAggregationDCITriggering] is per UE parameter, which is our preference. However, if the parameter [srs-PosBWAggregationDCITriggering] is per set parameter, we are fine with vivo’s TP.

	Xiaomi
	Support 



	Agreement
Endorse the TP 2.1-1 in section 2.1.1 of R1-2311465 for TS 38.214 clause 6.2.1.4.2



TP#2.1-2 for option 2  
[bookmark: OLE_LINK24]Proposal 2.1-2: 
Endorse the TP 2.1-2 in section 2.1.2 of R1-2311464 for TS 38.212 clause 7.3.1.1.2
	TP 2.1-2

	Reason for change
	It has been agreed to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for positioning bandwidth aggregation in multiple CCs, but the current TS 38.212 does not capture the agreement. Also, based on the description in current 38.214, The SRS request field in DCI format 0_3, 1_3 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of TS 38.212. However, there is no description to support triggering positioning SRS by DCI 0_3/1_3 in Table 7.3.1.1.2-24 of TS 38.212. 

	Summary of change
	Capture the agreement that to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs

	Consequences if not approved
	The agreement is not captured in the specifications

	Text proposal
	----------------------------------------- TS 38.212 -----------------------------------------------------
< Unchanged text omitted >
Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field, or
 Value of ‘SRS request’ index for each cell in the scheduled cell set indicated by SRS request field in DCI 0_3 or 1_3
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 0_3, 1_1, 1_2, 1_3, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 1 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2 and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 2 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 3 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers


< Unchanged text omitted >



	[bookmark: OLE_LINK22]Company
	Comments  

	Vivo
	OK

	CATT
	OK

	Xiaomi
	Support 



	Agreement
Endorse the TP 2.1-2 in section 2.1.2 of R1-2311464 for TS 38.212 clause 7.3.1.1.2



(Closed) Semi-persistent SRS
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	OPPO
	Proposal 2: Adopt the following TP for 38.214
· Reason for change: The confirmed working assumption is not properly captured in the specification. 
· Summary of change: Adding text to describe the behavior as in the confirmed WA
· Consequences if not approved: the agreed design is not specified.
	<omitted text>

6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers as described in clause xxxx of [10, TS 38.321].
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.

<omitted text>




	vivo
	Proposal 3
· Adopt the following TP for semi-persistent SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
If the UE receives activation or deactivation of semi-persistent SRS resource set(s) in one or two or three of three aggregated carriers as specified in [10, TS 38.321] and when the HARQ-ACK corresponding to the PDSCH carrying the activation or deactivation command is transmitted in slot n, subject to UE capability, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation of  SRS transmission corresponding to SRS resource set(s) in one or two or three of three aggregated carriers from the first slot that is after slot  where  is the SCS configuration for the PUCCH .
<Unrelated part omitted>


· Reason for change: It has been agreed to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related description to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214


· 

	ZTE
	Text proposal 3: For semi-persistent positioning SRS in TS 38.214 
Reason for change: The above working assumption is not specified in RAN1 specification yet. 
Summary of change: Specify the above agreement in TS 38.214
Consequences if not approved: The agreement is not specified in RAN1 specification.
Clauses affected: 6.2.1.4.2 [3]
<Unrelated part omitted>
6.2.1.4.2	 SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol. For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers as described in clause xxxx of [10, TS 38.321].
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
<Unrelated part omitted>

	Spreadtrum
	Proposal 2: Adopt the following TP for section 6.2.1.4.2 in TS 38.214.
	Reason for change
	For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers, which need to be captured in 38.214

	Summary of change
	Section 6.2.1.4.2 in 38.214: clarify a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers in 38.214.

	Consequences if not approved
	 A single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers is not captured in RAN1 spec.

	Text proposal
	TS 38.214
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
************** Unchanged parts omitted**************
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers as described in clause xxxx of [10, TS 38.321].
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
************** Unchanged parts omitted**************






	Agreement
Confirm the following WA:
	Working assumption
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.






Round 1
FL comments: 
Four companies propose to specify the previous agreement for semi-persistent SRS in TS 38.214. Let’s try vivo’s version with a bit polish which is more aligned with other MAC CE related descriptions in 38.214.

[bookmark: OLE_LINK42]TP#3.1-1 for semi-persistent SRS
[bookmark: OLE_LINK35]Proposal 3.1-1: 
Endorse the TP 3.1-1 in section 3.1.1 of R1-2311464 for TS 38.214 clause 6.2.1.4.2
	TP 3.1-1

	Reason for change
	It has been agreed to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. But the agreement is not captured in the current RAN1 specification

	Summary of change
	Introduce related description to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers.

	Consequences if not approved
	The agreement is not captured in TS 38.214

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
< Unchanged text omitted >
If the UE receives activation or deactivation command of semi-persistent SRS resource set(s) for positioning in one or two or three of three aggregated carriers or SRS resource set(s) for positioning in one or two of two aggregated carriers as specified in [10, TS 38.321] and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation or deactivation command, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation corresponding to the SRS resource set(s) shall be applied starting from the first slot that is after slot  where µ is the SCS configuration for the PUCCH.
< Unchanged text omitted >





	Company
	Comments  

	vivo
	support

	Xiaomi
	Support 



	Agreement
Endorse the TP 3.1-1 in section 3.1.1 of R1-2311464 for TS 38.214 clause 6.2.1.4.2



(Closed) Measurement Report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	QC
	Proposal 2: For PRS bandwidth aggregation across PFLs, in a measurement report element, it should be up to UE implementation whether the single RSRP or single RSRPP is based on aggregated PRS resources across aggregated PFLs.
Proposal 6: Up to TRP implementation whether the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers, or based on a single SRS resource. 


	CMCC
	Proposal 1: In a measurement report, support that the single RSRP or single RSRPP is based on the aggregated SRS resources.
Proposal 2: In a measurement report, support that up to UE implementation to perform the single RSRP or single RSRPP based on single or aggregated PRS resource(s).
· UE indicates whether the single RSRP or single RSRPP is based on aggregated PRS resource(s).

	Samsung
	Propose 1: Adopt TP1 for Section 5.1.6.5.3 of TS 38.214.
Based on Proposal 1, we suggest a text proposal for Section 5.1.6.5 of TS 38.214.
Reason for change: The PFL aggregation indication is supported to indicate whether or which measurement is aggregated. Considering that in addition to indicating “if bandwidth aggregation is performed and which two or three DL PRS PFLs are used”, there are also two possible indication methods, e.g., only “whether bandwidth aggregation is performed” without report the aggregated PFLs, only 2 or 3 PFLs can be reported to imply bandwidth aggregation is performed without the 1-bit indication.
Summary of change: UE will report whether measurement is aggregated or which two or three DL PRS PFLs are used for the aggregated measurements.
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates whether if bandwidth aggregation is performed and or which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement.
*** Unchanged text is omitted ***
Proposal 2: In a measurement report element for PRS/SRS bandwidth aggregation across PFLs/carriers, a single RSRP/RSRPP should be reported based on aggregated PRS/SRS resources. 
Based on Proposal 2, we suggest a text proposal for Section 5.1.6.5.3 of TS 38.214.
Reason for change: RAN1 agreement in RAN#113 has not been captured, and the resources for single RSRP/RSRPP report for bandwidth aggregation is not defined yet. 
Summary of change: Add single RSRP or single RSRPP in a measurement report element for PRS bandwidth aggregation across PFLs. 
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
[bookmark: _Hlk149553722]The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
[bookmark: _Hlk146552673]The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL PRS-RSRP/RSRPP measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be requested via higher layer parameter [positioning frequency layer aggregation indication] to perform the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) or aggregated DL PRS-RSRP/RSRPP measurement(s) across two or three DL PRS positioning frequency layers.
[bookmark: _Hlk146629529]The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed and which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s), and the aggregated UE Rx-Tx time difference measurement(s) and aggregated DL PRS-RSRP/RSRPP measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement or aggregated DL PRS-RSRP/RSRPP measurement.


	DOCOMO
	Observation 1: 
· Whether single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers or PRS/SRS resource of specific single carrier should be clarified in the specification. (i.e., Alt.2 or Alt.3 is necessary)

	Huawei
	
Proposal 4: For the measurement report of PRS bandwidth aggregation across PFLs, single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs.
Proposal 5: For the measurement report of SRS bandwidth aggregation across carriers, single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers.
Proposal 6: Endorse the following TP for clause 5.1.6.5.3 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform joint aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assumes phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
The UE may be configured to measure and report, subject to UE capability, [up to 4XX] aggregatedjoint DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
The UE may be configured to measure and report, subject to UE capability, [up to 4YY] joint aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL PRS-RSRP/RSRPP measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
< Unchanged parts are omitted >
------------------------------------- End of Text Proposal for TS 38.214------------------


	OPPO
	Proposal 1: For the measurement of aggregated DL PRS resources, the RSRP or RSRPP measurement shall be based on the aggregated PRS resources.


	InterDigital
	Proposal 2: Adopt the following TP in TS 38.214 to support reporting of indication of aggregation or indication of aggregated frequency layers in the measurement report. The reason for the change is to introduce clarify in the measurement report and reduce overhead in the report. The summary of change is introduction of indication of aggregation or indication of aggregated frequency layers in the measurement report. The consequence if not approved is unnecessary increase in the overhead in measurement reports. 
	5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
The UE may be requested via higher layer parameter [positioning frequency layer aggregation indication] to perform the joint DL RSTD measurement(s) or the joint UE Rx-Tx time difference measurement(s) across two or three DL PRS positioning frequency layers.
The UE may report via higher layer parameter [positioning frequency layer aggregation information] in a measurement report which indicates if bandwidth aggregation is performed or which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated  UE Rx-Tx time difference measurement.

<Unrelated part omitted>



Proposal 3: Adopt the following TP to support reporting of single RSRP or RSRPP for the PRS resources across aggregated carriers if requested by the LMF. The reason for the change is to enable flexible measurements to assist measurement processing at the network. The summary of change is introduction of a new higher layer parameter to indicate whether to make single RSRP/RSRPP measurement across aggregated PFLs. The consequence if not approved is potential introduction of ambiguity in processed measurements and inaccurate location estimate.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
< Unchanged parts are omitted >

The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed and which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated  UE Rx-Tx time difference measurement.

The UE may be requested via higher layer parameter [higher layer parameter] single RSRP or RSRPP for aggregated PRS resources across aggregated PFLs.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------





	Xiaomi
	Proposal 2: Single RSRP measured based on one PFL with the lowest frequency, or based on one or multiple PFLs up to UE implementation, is reported in a measurement report from UE.
Proposal 3: Single RSRP measured based on one carrier with the lowest frequency, or based on one or multiple carriers up to TRP implementation, is reported in a measurement report from TRP.


	MTK
		
===================== Unchanged parts omitted ======================

The UE may report via higher layer parameter [positioning frequency layer aggregation information] in a measurement report which indicates  whether the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) if bandwidth aggregation is performed. If any aggregated measurement is performed, the and which two or three DL PRS positioning frequency layers to be are used may also be reported by for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may reporting PRS resource set IDs. across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated  UE Rx-Tx time difference measurement.

===================== Unchanged parts omitted ======================




	Nokia
	Proposal 2: Support the following TP on Clause 5.1.6.5 of TS 38.214
	<omitted text>
The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed or not, or it may report and which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement.
<omitted text>


The reason for the change: From the discussion on higher layer signalling parameters, we clarified the UE behavior for the reporting of the aggregated measurement. Based on the RAN1 agreement below, there are two UE behavior for the measurement reporting
	Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not


[bookmark: _Hlk136776832]
1) The UE may report a RSTD measurement or UE Rx-Tx time difference measurement, and the UE can report if it is an aggregated measurement or not.
2) The UE may report a joint RSTD measurement or a joint UE Rx-Tx time difference measurement, and it can also report which PFLs have been used for the joint measurement. 
The current spec description would not be aligned with the UE reporting behavior, as it mentions that the UE may report if BW aggregation is performed and which PFLs are used. It is obvious that the UE does not report both information, so we would suggest fixing this issue based on the above proposal. 

Proposal 5: The gNB can report whether the RTOA/gNB Rx-Tx time difference measurement is an aggregated measurement or not.



Round 1
FL comments:  
[bookmark: OLE_LINK38]Issue 1: PFL aggregation indication 
Nokia, vivo, MTK, Samsung and InterDigital propose that UE may report whether the measurement is for aggregation or which measurement is aggregated, but not both. This issue was discussed in last meeting. FL thinks it is good to have a TP to clarify. Let’s use MTK’s TP for discussion.
[bookmark: OLE_LINK5]Issue 2: Single RSRP/RSRPP
With regards to whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers, companies’ views are summaries below. It is noted that this issue has been discussed in several meetings, hopefully we can get at least a conclusion in this meeting. Al.t 5 is a compromised solution suggested by FL.
· [bookmark: OLE_LINK39]Alt.1: It is up to UE/TRP implementation whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated PFLs/CCs
· Qualcomm, xiaomi
· Alt. 2: Based on the aggregated PRS/SRS resources
· Huawei, CMCC (for UL), OPPO, Samsung, DOCOMO
· Alt.3: Based on one PFL, e.g. with the lowest frequency is reported in a measurement report from UE
· Xiaomi
· Alt.4: UE/TRP use a new signaling to indicate whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources or not. 
· InterDigital, CMCC (for DL) 	
· Alt.5: For UL, the single RSRP/RSRPP is based on the aggregated SRS resources. For DL, it is up to UE implementation whether the single RSRP/RSRPP is based on aggregated PRS resources.

Issue 3: gNB report whether aggregated measurement is used
With regards to the proposal 5 from Nokia, i.e. the gNB can report whether the RTOA/gNB Rx-Tx time difference measurement is an aggregated measurement or not. It seems the same as the following agreement. Perhaps, we can wait for RAN3’s spec.
	Agreement
For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
· FFS: Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated




[bookmark: OLE_LINK46]
 TP#4.1-1 
[bookmark: OLE_LINK58]Proposal 4.1-1: 
Endorse the TP 4.1-1 in section 4.1.1 of R1-2311464 for TS 38.214 clause 5.1.6.5.3
	TP 4.1-1

	Reason for change
	[bookmark: OLE_LINK3]UE may report whether a RSTD or UE Rx-Tx time difference measurement is a joint measurement. If yes, the UE may also report which PFLs have been used for the joint measurement via reported PRS resource set IDs.

	Summary of change
	To make the spec clearer that: UE may report whether a RSTD or UE Rx-Tx time difference measurement is a joint measurement. If yes, the UE may also report which PFLs have been used for the joint measurement via reported PRS resource set IDs.

	Consequences if not approved
	The specification is not crystal

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
< Unchanged text omitted >
The UE may report via higher layer parameter [positioning frequency layer aggregation information] in a measurement report which indicates  whether the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) if bandwidth aggregation is performed. If any aggregated measurement is performed, the and which two or three DL PRS positioning frequency layers to be are used may also be reported by for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may reporting PRS resource set IDs. across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated  UE Rx-Tx time difference measurement.
< Unchanged text omitted >



[bookmark: OLE_LINK28]
	Company
	Comments  

	Xiaomi
	In our view, there is no need to indicate whether the bandwidth aggregation is performed or not by an additional bit field. It just depends on the number of reported PRS resource set ID(s). Thus we prefer the following update:

The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed and which one or two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s) by reporting one or two or three PRS resource set IDs respectively. In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement.




	Agreement
Endorse the TP 4.1-1 in section 4.1.1 of R1-2311465 for TS 38.214 clause 5.1.6.5.3



 Single RSRP/RSRPP
Proposal 4.1-2: 
With regards to whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers, select one of the following options in RAN1#115.
· Alt.1: It is up to UE/TRP implementation whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated PFLs/CCs
· Qualcomm, xiaomi
· Alt. 2: Based on the aggregated PRS/SRS resources
· Huawei, CMCC, OPPO, Samsung, DOCOMO
· Alt.3: Based on one PFL, e.g. with the lowest frequency is reported in a measurement report from UE
· Xiaomi
· Alt.4: UE/TRP use a new signaling to indicate whether the single RSRP/RSRPP is based on aggregated PRS/SRS resources or not. 
· InterDigital, CMCC (for DL) 	
· Alt.5: For positioning SRS measurement, the single RSRP/RSRPP is based on the aggregated SRS resources. For PRS measurement, it is up to UE implementation whether the single RSRP/RSRPP is based on aggregated PRS resources.

	Company
	Comments  

	vivo
	Alt 1

	CATT
	Alt 2

	Xiaomi
	Prefer Alt 1

	Huawei, HiSilicon
	Alt.2

	InterDigital
	Alt. 4



	Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.




(Closed) Location request 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	Proposal 3: When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTEGs
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE RxTx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTxTEGs
Proposal 5: Introduce the additional options of k = {-3, -4} which could be applicable to both FR1 and FR2 and for any positioning method with aggregation or not. 

	Huawei
	Proposal 3: For PRS/SRS bandwidth aggregation, the new ReportingGranularityfactor should also support k={-3,-4,-5,-6} in addition to {-1,-2} when the LMF requests the aggregated measurements. 
No RAN1 spec impact is envisioned. 

	ZTE
	Proposal 1: In the location information request, support k = {-3, -4, -5, -6}. 
- This is also applicable for timing measurement without PRS bandwidth aggregation
- The new k values are also applicable for gNB UL RTOA and Rx-Tx time difference measurements
- Send an LS to RAN4 (CC to RAN2 and RAN3)

	CATT
	[bookmark: P1]Proposal 1: Conclude that there is no need to support k value smaller than -2 for ReportingGranularityfactor from RAN1’s perspective.



	Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility


[bookmark: OLE_LINK40]RAN4 LS R1-2306369:
Agreements:
· For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
· For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
· The above reporting granularity values apply to both UE and gNB positioning measurements.
· Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.

RAN4 LS R1-2310797:
RAN4 made the following agreement:
· k= -1 and -2 are feasible and beneficial from RAN4 perspective.
· k = {-3, -4, -5, -6} are also feasible for both UE and TRP.
· [bookmark: OLE_LINK8]Whether k = {-3, -4, -5, -6} are supported is up to RAN1 decision.

Agreement
When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for reduced sample processing for aggregated measurement
· Reuse the existing field: reducedDL-PRS-ProcessingSamples-r17
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· Reuse the existing field: lowerRxBeamSweepingFactor-FR2
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· [bookmark: OLE_LINK14]Reuse the existing field: maxDL-PRS-RSTD-MeasurementsPerTRPPair




Round 1
FL comments: 
Issue#1 for new k values:
[bookmark: OLE_LINK12]RAN4 replied us in LS R1-2310797 and confirm the feasibility of k = {-3, -4, -5, -6}, but the support of those values is up to RAN1. Huawei and ZTE suggest to agree k ={-3, -4, -5, -6}, Qualcomm suggest k = {-3, -4}, while CATT don’t think so. Let’s try if we can support the new k values. 
Furthermore, ZTE suggest to extend the use to other cases without PRS bandwidth aggregation. Symmetrically, the same timing granularity should be applicable for UL. If the new values are agreed, a reply LS is needed to RAN4, and CC to RAN2 and RAN3. That’s because RAN4 need to specify the report mapping tables for DL-RSTD, UE Rx-Tx, gNB Rx-Tx, and UL-RTOA measurements in TS 38.133. Also, RAN2 and RAN3 have to update values of the corresponding higher layer parameters.
Issue#2 for Rx TEG related request:
In last meeting, we agreed to reuse Rel-17 parameters of reducedDL-PRS-ProcessingSamples-r17, lowerRxBeamSweepingFactor-FR2, maxDL-PRS-RSTD-MeasurementsPerTRPPair for aggregated measurement request. Qualcomm further suggest reusing the Rx TEG related parameters. Lets try. 

k<-2
[bookmark: OLE_LINK51]Proposal 5.1-1  
[bookmark: OLE_LINK13]For PRS/SRS bandwidth aggregation, the new ReportingGranularityfactor should also support k = {-3, -4, -5, -6} in addition to {-1,-2} when the LMF requests the aggregated measurements.
· These k values are also applicable for gNB UL RTOA and Rx-Tx time difference measurements
· These k values are also applicable for timing measurement without PRS bandwidth aggregation
· Reply the RAN4 LS R1-2310797, and CC to RAN2 and RAN3.

	Company
	Comments  

	vivo
	OK

	CATT
	We don’t see the need to introduce k = {-3, -4, -5, -6} only for BW aggregation. If we want to introduce it, it should be applicable to all timing measurements.    

	Huawei, HiSilicon
	Support and clarify that it should be applicable to all DL/UL timing measurement without and without BW aggregation.

	FL
	Offline consensus: 
The new ReportingGranularityfactor also supports k = {-3, -4, -5, -6} in addition to {-1,-2} 
· These k values are applicable for all timing measurement 
· Support for both DL and UL
· Support for both FR1 and FR2
· Reply the RAN4 LS R1-2310797, and CC to RAN2 and RAN3.




	Agreement
The new ReportingGranularityfactor also supports k = {-3, -4, -5, -6} in addition to {-1, -2} 
· These k values are applicable for timing measurements for all applicable positioning methods
· Support for both DL and UL
· Support for both FR1 and FR2
· Reply the RAN4 LS R1-2310797, and CC to RAN2 and RAN3.




Request on Rx TEG
[bookmark: OLE_LINK49]Proposal 5.1-2
When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTEGs
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE RxTx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTxTEGs


	Company
	Comments  

	vivo
	The related request is unclear to us since we don’t agree the same TEG is used for aggregated resource 

	CATT
	OK



	Agreement
When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTEGs
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE RxTx TEGs
· Reuse the existing IE: measureSameDL-PRS-ResourceWithDifferentRxTxTEGs




SRS Power control
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Nokia
	Proposal 6: RAN1 supports UE to select a part of configured CCs for SRS bandwidth aggregation when the total uplink transmission power in a transmission occasion exceeds the UE maximum power.

	Intel
	Proposal 2
· [bookmark: OLE_LINK15]Proposed Conclusion: When total transmit power exceeds maximum transmit power, a transmit power scaling factor in a carrier is calculated based on SRS transmission bandwidth in the carrier and the total SRS transmission bandwidth across contiguous carriers. 

	CATT
	[bookmark: P3]Proposal 3: Adopt the following changes to the agreement made in RAN1#112bis:
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion i exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal, i.e., the power is scaled based on the allocated SRS PRBs for each aggregated carrier.
· FFS further details, e.g. power scaling between aggregated carriers

	Apple
	Proposal 3: To enable estimation of the power across multiple aggregated carriers the following procedure may be followed: 
· select a reference CC and estimate the EPRE for the SRS in the reference CC. 
· Set the EPRE for the SRSs in the additional CC(s) and scale the  total power to ensure Pc_max is not exceeded. 
· If the EPRE after scaling is insufficient for good performance, the rules for dropping CCs may need to be supported.
In effect the transmit power is allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier



Round 1
FL comments: 
Nokia and Apple suggest to select a part of configured CCs for SRS bandwidth aggregation when the total uplink transmission power in a transmission occasion exceeds the UE maximum power. However, this seems not aligned with the previous agreement.
Intel, and CATT suggest that, when the total UE transmit power across multiple carriers exceeds Pc,max, the transmit power should be allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier. As Intel suggested, it can be made as a conclusion without spec impact.

Proposal 6-1 for conclusion: 
For positioning SRS bandwidth aggregation, when total transmit power exceeds maximum transmit power, a transmit power scaling factor in a carrier is calculated based on SRS transmission bandwidth in the carrier and the total SRS transmission bandwidth across contiguous carriers. 

	Company
	Comments  

	vivo
	We would like to confirm any RAN1 specification impact on the conclusion. If not, we prefer adding a note to clarify it.

	CATT
	OK.

	Xiaomi
	Support proposal 6-1.

We already had the following agreement:
Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion i exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers
Therefore, we do support to select a part of configured CCs for SRS bandwidth aggregation when the total transmit power exceeds the power limitation. In addition, power scaling should be specified and the mothed to decide the power scaling in proposal 6-1 seems feasible.



More conditions for aggregation
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 1: Endorse the following TP for clause 5.1.6.5.3 of TS 38.214.
Reason of changes: Phase continuity is not sufficient for aggregated processing. 
Summary of changes: Add the same precoding as the condition of aggregated resources.
Consequence if not approved: Bandwidth aggregation for DL PRS may not be able to achieve the desired positioning accuracy.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform joint aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expectsed to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assumes phase continuity and the same precoding on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
< Unchanged parts are omitted >
------------------------------------- End of Text Proposal for TS 38.214-----------------------------------

Proposal 2: Endorse the following TP for clause 6.2.1.4.2 of TS 38.214.
Reason of changes: Phase continuity is not sufficient for aggregated processing. 
Summary of changes: Add the same precoding as the condition of aggregated resources.
Consequence if not approved: Bandwidth aggregation for SRS may not be able to achieve the desired positioning accuracy.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expectsed to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expectsed to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission, and maintain same precoding for the SRS resources. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and is if the SRS in that symbol that is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
< Unchanged parts are omitted >
------------------------------------- End of Text Proposal for TS 38.214-------------------

[bookmark: OLE_LINK78]Proposal 7: For PRS bandwidth aggregation between PRS in two or three different PFLs, the supported maximum value of X for PRS bandwidth aggregation is a UE capability, where the X indicates the ratio of the gap size between aggregated PRS resources over the total aggregated bandwidth. 

	Qualcomm
	Proposal 1: Support clarifying that “a same antenna port from RAN1 perspective” is assumed for the aggregated PRS resources of a TRP using the following text:
· The two antenna ports of a first and second DL PRS resource linked for bandwidth aggregation define an aggregate antenna port such that, the conveyed channel over a symbol on either one of the antenna ports can be inferred from the conveyed channel of the aggregate antenna port of a third DL PRS resource occupying the aggregate bandwidth of the first and second DL PRS resources over that same symbol. 

	xiaomi
	Proposal 1: PRS resources with same resource ID across linked PRS resource set are linked for aggregated PRS.

	Spreadtrum
	Proposal 1: Adopt the following TP for section 5.1.6.5.3 in TS 38.214.
	Reason for change
	The aggregated PRS/SRS resources should meet the same precoding condition.
 

	Summary of change
	Section 5.1.6.5.3 in 38.214: Add the same precoding as the condition of aggregated resources.

	Consequences if not approved
	The precoding condition for the aggregated PRS/SRS resources is not clear. 

	Text proposal
	TS 38.214
5.1.6.5.3	PRS Reception procedure
************** Unchanged parts omitted**************
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s), and the UE assumes that the precoding of the DL PRS resources is the same; otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.   
************** Unchanged parts omitted**************






Round 1
FL comment: 
Companies’ views are summarized as below. It is basically the same as the situation in the last meeting.

· Capture the condition of ‘the same antenna port’ in RAN1 specification
· Yes: Qualcomm
· Qualcomm: The two antenna ports of a first and second DL PRS resource linked for bandwidth aggregation define an aggregate antenna port such that, the conveyed channel over a symbol on either one of the antenna ports can be inferred from the conveyed channel of the aggregate antenna port of a third DL PRS resource occupying the aggregate bandwidth of the first and second DL PRS resources over that same symbol.
· The same resource ID 
· xiaomi
· The same precoding of the aggregated PRS/SRS resources
· Huawei, Spreadtrum
· Maximum gap size between aggregated PRS/SRS resources
· Huawei


Proposal 7-1 
Make a decision in RAN1#115 meeting whether to support the following conditions for SRS/PRS resources across two or three PFLs/CCs for bandwidth aggregation
· [bookmark: OLE_LINK32]Condition 1: the same antenna port from RAN1 perspective
· Condition 2: the same resource ID
· Condition 3: the same precoding
· Condition 4: for PRS bandwidth aggregation between PRS in two or three different PFLs, the supported maximum value of X for PRS bandwidth aggregation is a UE capability, where the X indicates the ratio of the gap size between aggregated PRS resources over the total aggregated bandwidth

	Company
	Comments  

	vivo
	We prefer not to pursue those enhancement in Rel-18

	CATT
	Share the similar view as vivo.

	Xiaomi
	Support Condition 2

	Huawei, HiSilicon
	We prefer either Condition 1 or Condition 4.

For condition 4, it is does not make much sense without the same precoder but with only phase continuity. In summary, we do not think PRS on different PFLs should be regarded as different PRGs.





(Closed) TEG 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Apple
	Proposal 1: For PRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· The condition that the gNB Tx TEG and UE Rx TEG should be the same is not needed. Note that if there is no further discussion on the TEG issue, this conclusion can be assumed as default. 
Proposal 2: For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated SRSs. 



	Ericsson
	Proposal 1	The gNB can indicate to LMF one TRP Tx TEG ID for the PRS in just one of the two or three PFLs that can be aggregated. It is understood that the same Tx TEG ID applies to all aggregated PFLs.
Proposal 2	In order to indicate that a joint measurement across PRSs in two or three different aggregated PFLs have Rx timing error difference within a certain margin, the UE indicates to LMF one UE Rx TEG ID for the joint measurement performed across the PRSs in two or three different aggregated PFLs.
Proposal 3	The UE can indicate to gNB one UE Tx TEG ID for the SRS in just one of the two or three carriers that can be aggregated. It is understood that the same Tx TEG ID applies to all aggregated carriers.
Proposal 4	In order to indicate that a joint measurement across SRSs in two or three different aggregated carriers have Rx timing error difference within a certain margin, the gNB indicates to LMF one gNB Rx TEG ID for the joint measurement performed across the SRSs in two or three different aggregated carriers.


	CATT
	[bookmark: P2]Proposal 2: The existing configuration of the UE/TRP Tx/Rx TEGs can be reused to provide the association of between UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources. 
· Note 1: There is no need to report the UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources for all DL PFLs/UL SRS carriers, since when a TRP/UE Tx TEG ID is associated with a DL PRS/UL SRS resource of an aggregated DL PRS/UL SRS resource set, it implies that all of the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets are associated with the same TRP/UE Tx TEG ID.
· Note 2: If the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets associated with the different TRP/UE Tx TEG IDs are reported, then the different TRP/UE Tx TEGs should have the same error margins.

	DOCOMO
	Proposal 1: 
· Tx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 needs to clarify Alt.2 or Alt.3 can be supported in the specification.
· Alt.2: The reported Tx TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: The Tx TEG ID is reported for one of aggregated resources and applicable for other aggregated resources. 
· Rx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 does not need introduce additional condition


	InterDigital
	Proposal 1: Adopt the following TP in TS 38.214 to support aggregation of PRS resources from a TRP across the PFLs with the same TRP Tx TEG and the same UE Rx TEG. The reason for the change is to enable consistency across aggregated measurements. The summary of change is introduction of new conditions for aggregation of PRS resources from a TRP across the aggregated PFLs. The consequence if not approved is that the UE will not be able to aggregate PRS measurements under suitable conditions.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >

When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, dl-prs-trp-Tx-TEG-ID, nr-UE-Rx-TEG-ID,  and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.

< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>----------------------






Round 1
FL comments: 
Basically, the proposals suggested by contributions are similar as their previous ones for TEG issue. Most proposals suggest the same Tx or Rx TEG for the aggregated RS resources or measurements. Considering views from previous meetings, we have the following four options. Lets make the decision in this meeting.
· Alt.1: Singe TEG ID is reported for one of the aggregated resources and applicable for other aggregated resources
· Alt.2: The reported TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: Support PRS/SRS bandwidth aggregation with TEG feature based on the existing TEG reporting mechanism, no further enhancement
· Alt.4: Do not support PRS/SRS bandwidth aggregation combined with TEG feature


[bookmark: OLE_LINK16]Proposal 8-1:
With regards to TEG reporting for PRS/SRS bandwidth aggregation, select one of the following options in RAN1#115.
· Alt.1: Singe TEG ID is reported for one of the aggregated resources and applicable for other aggregated resources
· Alt.2: The reported TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: Support PRS/SRS bandwidth aggregation with TEG feature based on the existing TEG reporting mechanism, no further enhancement
· Alt.4: Do not support PRS/SRS bandwidth aggregation combined with TEG feature


	Company
	Comments 

	vivo
	Alt 4

	CATT
	Alt.3. It may be too late to consider further enhancement.

	Huawei, HiSilicon
	We believe that Alt.1 is the same as Alt.3, meaning Alt.1 should be only implementation without any enhancement.

	InterDigital
	Alt. 2

	Qualcomm
	With regards to Alt. 1, our concerns is that Alt. 1 will preclude the following scenario. 
· The gNB has {RS1, RS5, RS6} in one Tx TEG1 with a margin of Y, and {RS2, RS3, RS4} in another TEG2 with another margin Y. With Alternative 1, we will not be able to signal such association since it will appear that all 6 RS in the picture are in the same TEG. 
· However, if we keep current specification (Alt. 3), the network can still signal that RS1 and RS2 are aggregated and that { RS1, RS5, RS6} are in TEG1 and {RS2, RS3, RS4} are in TEG2. Obviously, the “aggregation link” means that the Tx Timing Error between RS1 and RS2 is very small, but the mere fact that RS1 in TEG1 and RS2 is in TEG2, doesn’t mean that RS1 and RS2 cannot be aggregated. 

[image: ]

	FL
	Updated Proposal 8-1:
With regards to TEG reporting for PRS/SRS bandwidth aggregation, select one of the following options in RAN1#115.
· Alt.1 for DL Rx: Singe Rx TEG ID is reported for the aggregated measurement 
· Alt.1 for DL Tx: If singe Tx TEG ID is reported, it is for one of the aggregated resources and applicable for other aggregated resources
· Alt.2: The reported TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: Support PRS/SRS bandwidth aggregation with TEG feature based on the existing TEG reporting mechanism, no further enhancement
· Alt.4: Do not support PRS/SRS bandwidth aggregation combined with TEG feature




	Conclusion
With regards to TEG reporting for PRS/SRS bandwidth aggregation, for Rx, a single Rx or RxTx TEG ID is reported for the aggregated measurement.




Decoupled from UL CA
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 4:
· If one or two additional carriers are activated for SRS bandwidth aggregation only
·  The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc.  may not be applied
· The sCellDeactivationTimer may be disabled for those carriers

	LG
	Proposal 1: Support transmitting positioning SRS for bandwidth aggregation at UL carrier(s) even if the SCell dormancy states is indicated by the gNB. Send LS to RAN2 if needed. 




[bookmark: OLE_LINK17]Round 1
FL comments:  
vivo mentions the following suggestions. 
· If one or two additional carriers are activated for SRS bandwidth aggregation only
·  The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc. may not be applied
· The sCellDeactivationTimer may be disabled for those carriers
LG suggests to support transmitting positioning SRS for bandwidth aggregation at UL carrier(s) even if the SCell dormancy states is indicated by the gNB. The motivation is to keep power consumption benefit without sacrifice positioning performance. 
[bookmark: OLE_LINK34]

Proposal 9-1:
For SRS bandwidth aggregation, support the following:
· If one or two additional carriers are activated for SRS bandwidth aggregation only
· The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc. may not be applied
· The sCellDeactivationTimer may be disabled for those carriers
· Support transmitting positioning SRS for bandwidth aggregation at UL carrier(s) even if the SCell dormancy states is indicated by the gNB. 
· Send LS to RAN2 

	Company
	Comments  

	
	




[bookmark: _GoBack](Closed) Corrections
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 1
· Adopt the following TP for the condition for the aggregated SRS resources in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission and UE is expected to be configured with SRS resources that maintain uniformly spaced SRS pattern within a symbol across aggregated SRS resources. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol
<Unrelated part omitted>


· Reason for change: It has been agreed to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related condition to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. 
· Consequences if not approved: The agreement is not captured in TS 38.214




	Nokia
	Proposal 1: Support the following TP on Clause 5.1.6.5 of TS 38.214
	<omitted text>
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assumedetermines that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
<omitted text>



The reason for the change: In the current RAN1 specification, it specifies that the UE may assume that the DL PRS resources across the linked DL PRS resource sets are linked for bandwidth aggregation. If the linked PRS resource sets satisfy the listed conditions, the UE should assume these PRS resource sets are linked for the bandwidth aggregation. The current “may assume” is not a clear wording. The UE should assume or should determine that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation.


Proposal 4: Support the following TP on Clause 6.2.1.4 of TS 38.214
	6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assumedetermines that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
<omitted text>



The reason for the change: Similar to the DL case, the proposed text would be clear than the current one, as the UE needs to decide which SRS resources are linked if the conditions for UL SRS BW aggregation are satisfied. For the linked SRS resources satisfying the conditions, the UE should assume these SRSs are for bandwidth aggregation and should maintain the phase continuity. Based on the current description, “may assume” has as still possibility to not assume it. If the UE does not assume the linked SRS resource sets for the bandwidth aggregation, it will not maintain the phase continuity. However, the gNB expects UE to maintain the phase continuity for those SRSs. 

[bookmark: OLE_LINK18]Proposal 3: In case the UE has transmitted SRS of the linked SRS resources for BW aggregation for Multi-RTT, the UE should measure the PRS resources, associated with the UE Rx-Tx time difference measurement, that are not collided with other signals.




Round 1
FL comments: 
Issue#1: 
For vivo’s Proposal 1, FL checked the latest CR for 38.214 in R1-2310764, the condition is included for DL, but missed for UL. FL thinks the TP is valid. 
Issue#2:
Nokia suggest to change the wording of ‘may assume’ to ‘determines’ when the PRS/SRS linkage conditions are satisfied. FL thinks it is reasonable. 
Issue#3:
Nokia has another proposal 3, i.e. In case the UE has transmitted SRS of the linked SRS resources for BW aggregation for Multi-RTT, the UE should measure the PRS resources, associated with the UE Rx-Tx time difference measurement, that are not collided with other signals. FL thinks the motivation is not clear because we had agreed UE will drop all aggregated SRS in the collided symbol(s). If you have different views, please comment in the table under the TP 10.1-1. 

 TP#10.1-1   
Proposal 10.1-1: 
Endorse the TP 10.1-1 in section 10.1.1 of R1-2311464 for TS 38.214 clauses 6.2.1.4.2
	TP 10.1-1

	Reason for change
	It has been agreed to be configured with PSRS resources that maintain a per-symbol uniformly spaced SPRS pattern across aggregated bandwidths. For UL, a symmetric condition is missedBut the agreement is not captured in the current RAN1 specification

	Summary of change
	Introduce related condition to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. 

	Consequences if not approved
	DL and UL are differentThe agreement is not captured in TS 38.214

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
< Unchanged text omitted >
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission and UE is expected to be configured with SRS resources that maintain uniformly spaced SRS pattern within a symbol across aggregated SRS resources. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol
< Unchanged text omitted >



	Company
	Comments  

	CATT
	OK

	Huawei, HiSilicon
	The SRS part was not agreed. We don’t see the need of this change, and it is up to network to configure and receive, which has nothing to do with UE implementation per se.

	FL
	After I checked the previous agreements, Huawei’s comment is valid. There is no agreement for UL part. Perhaps, we don’t need this TP anymore. 



 TP#10.1-2   
Proposal 10.1-2: 
Endorse the TP 10.1-2 in section 10.1.2 of R1-2311464 for TS 38.214 clauses 5.1.6.5.3 and 6.2.1.4.2
	TP 10.1-2

	Reason for change
	In the current RAN1 specification, it specifies that the UE may assume that the PRS/SRS resources across the linked PRS/SRS resource sets are linked for bandwidth aggregation. If the linked PRS/SRS resource sets satisfy the listed conditions, the UE should assume these resource sets are linked for the bandwidth aggregation. The current “may assume” is not a clear wording. 

	Summary of change
	The UE should assume or should determine that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation.

	Consequences if not approved
	The current “may assume” is not a clear wording.

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
< Unchanged text omitted >
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assumedetermines that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
< Unchanged text omitted >

6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assumedetermines that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
< Unchanged text omitted >



	Company
	Comments  

	CATT
	OK




Agreement
The TP below is endorsed for TS38.214
	TP 10.1-2

	Reason for change
	In the current RAN1 specification, it specifies that the UE may assume that the PRS/SRS resources across the linked PRS/SRS resource sets are linked for bandwidth aggregation. If the linked PRS/SRS resource sets satisfy the listed conditions, the UE should assume these resource sets are linked for the bandwidth aggregation. The current “may assume” is not a clear wording. 

	Summary of change
	The UE should assume or should determine that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation.

	Consequences if not approved
	The current “may assume” is not a clear wording.

	Text proposal
	-------------------------------------- TS 38.214 -----------------------------------------------------
< Unchanged text omitted >
5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assumes that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s); otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
< Unchanged text omitted >

6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
< Unchanged text omitted >



On LS (R1-2310787) from RAN2
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	Proposal 4: Provide the following answers to the following questions appearing in the RAN2 LS related to Bandwidth Aggregation:
· Q1: For PRS bandwidth aggregation should the LMF indicate to the UE that one TRP can have multiple pairs of aggregated PFLs i.e., multiple combinations of linked PFLs e.g., 2+2 and other combinations? Also, can the same PFL(s) be configured in different combinations of linked PFLs?
· A1: Yes to both questions. Up to 2 combinations of PFLs can be included in the assistance data.  
· Q2: Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
· A2: No it is not supported
· Q3: To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following condition which should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs was marked as FFS in an earlier RAN1 agreement but the current status is unclear: “FFS: The same number of PRS resource sets and resources for a TRP”. Please clarify if this condition is to be satisfied or not.
· A3: No these conditions are not needed to be satisfied
· Q4: RAN1 agreed that for PRS bandwidth aggregation across PFLs, in a measurement report element, support the “aggregated reference RSTD”. RAN2 would further clarification on what this aggregated reference RSTD reporting requirement is.
· A4: The term “aggregated reference RSTD reporting” refers to a reference RSTD which is derived using aggregated PRS resources. In other words, for RSTD measurement, both the target and the reference TRP can be measured using aggregated PRS resources. 

	LG
	Proposal 2: Conclude that the condition of the same number of PRS resource sets and resources for a TRP for bandwidth aggregation for positioning is not supported.




Round 1
FL comments:  
The LS related issues may be discussed via a dedicated email loop, let’s wait for Mr. Chair’s guidance. 

	Company
	Comments  

	
	




Previous agreement
RAN1#112
	Agreement
To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:  
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna), this implies 
· FFS: The same gNB Tx TEG and the same UE Rx TEG, the maximum TX timing error margin
· The same QCL
· The same number of symbols, symbol location within one slot, repetition factor, 
· FFS: the same periodicity and slot offset
· FFS muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier
· FFS: the same NR-DL-PRS-SFN0-Offset 
· Aggregated PFLs are configured on the same aligned numerology grid
· FFS: How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)
· Phase continuity between aggregated PFLs 

Agreement
To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna, this implies
· FFS: The same gNB Rx TEG and the same UE Tx TEG
· The same spatial relation
· The same startPosition, nrofSymbols
· FFS: periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of SRS resource sets and resources 
· The same Tx PSD (power per subcarrier)
· FFS whether to need the same pathloss RS, Po and alpha
· Note: the Tx PSD is not captured in RAN1 specifications
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· Phase continuity between aggregated SRS in different carriers

Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
· FFS whether the link is for all TRPs or per TRP basis
· FFS whether the link is per PRS resource set basis or per PRS resource basis.

Agreement
Support joint measurement and report for the PRS resources aggregated across the PFLs for DL-TDOA and multi-RTT positioning methods
· In a measurement report element, single RSTD or single UE Rx-Tx time difference is reported for the PRS resources across aggregated PFLs
· FFS: RSRP, RSRPP
· FFS: In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS whether to use PRS assistance data or use location information request message to indicate UE to perform joint measurement across aggregated PFLs
· FFS RSTD reference configuration or report should be enhanced

Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.

Agreement
· Support LMF-initiated and UE-initiated on-demand PRS request for PRS bandwidth aggregation
· FFS details
· Support preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations
· FFS details

Agreement
From RAN1 perspective, support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE state.

Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs

Agreement
At least support periodic positioning SRS and semi-persistent positioning SRS for bandwidth aggregation
· Support single MAC CE activating positioning SRS resource sets across the linked carriers
· FFS whether support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state. Study a single DCI scheduling positioning SRS across the linked carriers, and check whether the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI can be reused
· FFS MIMO SRS can be supported for bandwidth aggregation, e.g. with UE transparent way

Agreement
Study potential power control enhancement of simultaneous transmission of SRS for SRS bandwidth aggregation especially in the case when the total uplink transmission power across multiple carriers exceeds P_c,max

Agreement
Study the relationship between UL communication CA and SRS bandwidth aggregation, including
· Whether to support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities
· Whether to support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA, i.e. SRS outside BWP and across carriers




RAN1#112bis-e
	Agreement
Study whether single TRP Tx TEG ID or UE Rx TEG ID is applied across PRSs in aggregated PFLs for TEG information reporting, i.e. single TEG ID is reported across the aggregated PRS resources for TRP Tx TEG association reporting, or for UE Rx TEG ID reporting in the measurement reporting

Agreement
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#113
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.
· Option 3: Per TRP basis and per PRS resource basis. 
· For each TRP, support new signaling to indicate which PRS resource(s) across PFLs are linked.
· For the non-linked PRS resources, no aggregation is assumed even if the conditions are satisfied.

Conclusion 
The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same. 
· Note: multiple PRS/SRS resources which can be used to determine the start of subframe can be from multiple intra-band continuous carriers, 
· Note: no RAN1 spec impact
· Send an LS to RAN4 to confirm RAN1’s understanding

Agreement
Draft LS to RAN4 is endorsed in R1-2304081. Final LS in R1-2304082.

Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details

Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not

Conclusion
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the aggregated SRS resources are of the same SRS resource-Type.

Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers

Agreement
Introduce new UE capability(-ies) to support PRS bandwidth aggregation measurement
· FFS the details include the processing capability (N, T), the maximum number of PRS resources that can be process in a slots over the aggregation
· FFS the details on the PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc.
· This is applicable for DL-TDOA and Multi-RTT positioning methods
 
Agreement
Study whether single UE Tx TEG ID or TRP  Rx TEG ID is applied across SRSs in aggregated carriers for TEG information reporting, i.e. single UE Tx TEG ID is reported across the aggregated SRS resources for UE Tx TEG association reporting, or for TRP Rx TEG ID reporting in measurement reporting

Agreement
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
· For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point

Agreement
From RAN1 perspective, MG-based bandwidth aggregation measurement is supported. Decide whether PPW is supported for PRS bandwidth aggregation measurement in RAN1#113 meeting.
· FFS the details for PPW if supported

Agreement
For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases

Agreement
[bookmark: OLE_LINK4]For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#113 meeting
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied.  
· Option 3: Per SRS resource basis. 
· Support new signaling to indicate which SRS resources across carriers are linked. 
· For the non-linked SRS resources, no aggregation is assumed even if the conditions are satisfied

Agreement
For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
· FFS: Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated

Agreement
For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· FFS: The UE may not be expected to maintain phase continuity across the remaining carriers
· FFS the applicable scenario, e.g. the positioning SRS collides with another higher priority SRS or others

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
· The same timing advance offset or the same TAG
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets and/or the same number of SRS resources per set
· The configuration of same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· FFS the details, e.g. UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same antenna port from RAN1 specification perspective
· Note: this is to achieve phase continuity between carriers
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
· Others if any

Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, decide whether one or more of the following are needed for the aggregated PRS resources from a TRP in RAN1#113 meeting:
· The same antenna port from RAN1 perspective
· Note: this is to achieve phase continuity between PFLs
· The same periodicity and slot offset
· The same muting pattern
· The same number of PRS resource sets and/or resources per set for a TRP 
· The same NR-DL-PRS-SFN0-Offset value
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
· FFS: a per-symbol uniformly spaced PRS pattern across aggregated bandwidths does not preclude dropping some REs in the guardband between two PFLs
· Others if any




[bookmark: OLE_LINK6]RAN1#113
	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective

[bookmark: OLE_LINK10]Agreement
For PRS bandwidth aggregation across PFLs, support
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

Agreement
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD 
· The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results

Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

Agreement
The draft LS in R1-2306215 is endorsed. Final LS in R1-2306216.

Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

Conclusion
For PRS bandwidth aggregation, PPW is not supported in Rel-18. 


Agreement
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· If a PRS resource set is linked for aggregation, then it has higher priority compared to the PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the following is needed for the aggregated SRS resources 
· The same periodicityAndOffset, and slotOffset
· The configuration of pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· The same configuration of Po and alpha. 
· Note: UE may either perform pathloss RS measurement across CCs and form a single path loss value to apply across CCs or perform pathloss RS measurement in a single CC and apply across CCs

Agreement
For SRS bandwidth aggregation across two or three carriers, support
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 

Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.


Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.

Agreement
Draft LS in R1-2306213 is endorsed with the following change:
[bookmark: _Hlk135984192]ACTION: RAN1 respectfully asks RAN2 to check the feasibility of the working assumption and take the above information into account for their future workinform RAN1 of RAN2’s conclusion on the feasibility.

Final LS in R1-2306214.


Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated
· This is also applicable for the carrier only including positioning SRS for aggregation

Agreement
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.

Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results




RAN1#114
	Agreement
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, send a reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification.

[bookmark: OLE_LINK11]Agreement
For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, it is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
· Note: it is up to RAN4 whether or not to define performance requirements for this case of collision with other signals

Agreement
In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol

Agreement
Send an LS to RAN2 with the following content
With regards to higher layer parameter dl-PRS-ID, RAN1 understands that the current RAN2 specification support two interpretations:
· Interpretation 1: PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID
· Interpretation 2: PRS resource sets in different PFLs of a TRP can be configured with different dl-PRS-ID

For PRS bandwidth aggregation, RAN1’s agreement is that the linked PRS resource sets from two or three PFLs should be from the same TRP. RAN1 kindly requests RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.

Agreement
Endorse the draft LS in R1-2308645 with the following modification to the action:
[bookmark: _Hlk143860417]ACTION: RAN1 respectfully ask RAN2 to take the above information into consideration for their future work, and asks RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.
Final LS in R1-2308646.


[bookmark: OLE_LINK7]Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.


Reply LS to RAN4 LS in R1-2306363 on Bandwidth Aggregation

Agreement
The draft LS in R1-2308448 is endorsed as a reply to RAN2.
Final LS in R1-2308449.




RAN1#114bis
	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner

Agreement
The draft LS to RAN4 in R1-2310477 is endorsed. Final LS in R1-2310478.

Agreement
Endorse the TP in section 3.2 of R1-2309227 for TS 38.214 clause 6.2.1.4.

Agreement
Endorse TP 6.2-2 in section 6.2.2 of R1-2309227 for TS 38.214 clause 5.1.6.5.

Agreement
Endorse TP 5.1-1 in section 5.1-1 of R1-2309227 for TS 38.214 clause 5.1.6.5.

Agreement
For positioning SRS bandwidth aggregation, introduce a new RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers.

Agreement
Confirm the following WA:
	Working assumption
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.



Agreement
Endorse the TP in section 8.1.1 of R1-2309228 for TS 38.214 clause 5.1.6.5 and 6.1.2.4

Agreement
With regards to the bandwidth aggregation measurement for positioning, suggest to the editor of TS38.214 to align the terminology between “joint measurement” and “aggregated measurement” by using only “aggregated measurement”.

Agreement
Endorse the TP in section 9.1.1 of R1-2309228 for TS 38.213 clause 7.3.1.

Agreement
When the LMF requests aggregated measurements, the following existing requested fields can also be applicable:
· A request for reduced sample processing for aggregated measurement
· Reuse the existing field: reducedDL-PRS-ProcessingSamples-r17
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· Reuse the existing field: lowerRxBeamSweepingFactor-FR2
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· Reuse the existing field: maxDL-PRS-RSTD-MeasurementsPerTRPPair
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