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Introduction
Background
So far, it is in the maintenance stage of NR Rel-18 positioning. 
The focus of this contribution is to summarize the remaining issues for PRS/SRS bandwidth aggregation, and try to get consensus to solve the remaining problems in the current RAN1 specifications for TS 38.214 i20. 
References
The following papers are provided for PRS/SRS bandwidth aggregation in RAN1#116bis meeting. 
R1-2402092	Maintenance on Expanded and Improved NR Positioning	Nokia
R1-2402212	Maintenance on Rel-18 Positioning	vivo
R1-2402432	Remaining Issues on NR positioning	Samsung
R1-2402701	Maintenance on expanded and improved NR positioning	ZTE Corporation
R1-2403170	Maintenance on Expanded and Improved NR Positioning	Qualcomm Incorporated
R1-2403318	Remaining issues on expanded and improved NR positioning	Ericsson

Guard period
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 4:
· Adopt the following modification into TS38.214 for SRS bandwidth aggregation.
	6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregation] 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 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 guard[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 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.
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 CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels on the affected band(s), subject to UE capability.
< Unchanged parts are omitted >

	· Reason for change: To align the UE feature about guard period and the naming of guard period
· Summary of change: Add descriptions that the guard period may affect the signal transmission or reception on the affected band(s) and align the naming of guard period and switching period. 
· Consequences if not approved: there are some misalignment issues in the specification.




	Samsung
	Proposal 2: Adopt TP for Section 6.2.1.4.2 of TS 38.214.
Based on Proposal 2, we suggest a text proposal for Section 6.2.1.4 of TS 38.214[2].
Reason for change
There is no definition for the switching period when SRS with bandwidth aggregation collide with other signals or channels. Therefore, we suggest to change it to “guard period”.
Summary of change
Remove the “[ ]” and change “switching period” to “guard period” in the spec. 
Consequences if not approved
Incomplete description.
Text proposal 5
*** Unchanged text is omitted ***
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 guard 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 is omitted ***


	ZTE
	Proposal 6: The current priority rule between SRS and other signals/channels should be extended so that the other signals/channels can be in any affected band(s).
Proposal 7: Adopt TP#4-1 for TS 38.214
· Reason for change: Clarify that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. Further, the wording of ‘switching period’ is still in bracket.
· Summary of change: Add new description that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. Further, both switching period for RRC_INACTIVE and guard period for RRC_CONNECTED are included for SRS dropping rule.
· Consequences if not approved: It is unclear whether UE considers the priority between the SRS and other signals/channels in the affected band(s). Also, the guard period is not considered for SRS dropping rule.
· Clause affected: 6.2.1.4.2 in 38.214.
TP#4-1: 
	[bookmark: _Toc162184988]6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList 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, spatialRelationInfoPos, resourceType, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission on the same symbol(s). The UE 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.
If the UE is configured with dci-TriggeringPosResourceSetLink, 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.
A UE in RRC_INACTIVE mode is expected to be configured with freqInfoAdditionalCcList 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 CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels, subject to UE capability. 
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 time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX or the guard 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. When the UE determines if the SRS collides with other signals or channels in that symbol, the UE is expected to consider the other signals or channels in the affected band(s), subject to UE capability. The other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. 




	Qualcomm
	Proposal 7: Respond as follows in the LS:
· RAN1 introduced a dedicated FG (41-4-9) with which a UE can report which other bands are impacted due to the interruption introduced by the BW aggregation on CC without PUSCH/PUCCH. The FG is included below:
	41. NR_pos_enh2
	41-4-9
	Affected bands if guard period is needed in SRS bandwidth aggregation

	Indicate which other bands in the band combination are affected due to the need of a guard period
	41-4-7 or 41-4-8
	Yes
	n/a
	If not reported, all the bands of the UE are affected when a guard period is needed in SRS bandwidth aggregation
	Per FS
	n/a
	n/a
	n/a
	For each band in the band combination, the UE can indicate which other bands in the band combination are affected by the SRS switch.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is 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
	Optional with capability signaling


· RAN1 updated the corresponding section in TS 38.214 as follows: 
· [bookmark: OLE_LINK1]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 CC in the same band, there is a guard period during which the UE is not expected to transmit or receive other signals or channels in this band, or any other affected band(s), subject to UE capability.




Round 1
FL comments: 
· Issue 1: vivo and Samsung point out ‘switching period’ in the current TS 38.214 should be replaced by ‘guard period’. While ZTE thinks ‘Rel-17 switching period in RRC_INACTIVE’ should be reused for bandwidth aggregation positioning in RRC_INACTIVE, and ‘guard period’ is only used in RRC_CONNECTED since CC without PUSCH/PUCCH was only for RRC_CONNECTED state. FL thinks switching period in RRC_INACTIVE state can be reflected in TS 38.214 section 6.2.1.4, i.e. the paragraph of Rel-17 description. Hence, for 38.214 section 6.2.1.4.2 on bandwidth aggregation, it can be clarified that guard period is for RRC_CONNECTED state.
· Issue 2: vivo and Qualcomm suggest adding affected band(s) in which other signals/channels during the guard period are not expected. FL thinks it is straightforward to be accepted.
· Issue 3: ZTE thinks the current priority rule between SRS and other signals/channels should be extended so that the other signals/channels can be in any affected band(s). That’s because some current priority rules are only applicable when the SRS and other signals/channels are in the same CC.
· Issue 4: ZTE suggests moving the sentence related to ‘switching period’ after the definition of the ‘guard’ period’. FL thinks it is good to have. 

FL Proposal 2.1-1: 
Endorse TP 2.1-1 in section 2.1 of R1-2403426 for TS 38.214 clause 6.2.1.4.2

[bookmark: OLE_LINK5]TP#2.1-1:
	[bookmark: OLE_LINK15]Reason for change
	· [bookmark: OLE_LINK3]The wording of ‘switching period’ is still in bracket
· The affected band(s) are not considered in the guard period in which other signals/channels are not expected
· Clarify that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. 

	Summary of change
	· Replace ‘switching period’ by ‘guard period’ for RRC_CONNECTED state.
· Add descriptions that the guard period may affect the signal transmission or reception on the affected band(s) 
· Add new description that UE needs to consider priority between positioning SRS and other signals/channels in the affected bands. And the other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. 

	Consequences if not approved
	· The wording of ‘switching period’ is still in bracket
· The affected band(s) are not considered in the guard period in which other signals/channels are not expected
· It is unclear whether UE considers the priority between the SRS and other signals/channels in the affected band(s).

	Text proposal
	[bookmark: OLE_LINK8]---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
6.2.1.4.2  SRS bandwidth aggregation for positioning measurements
< Unchanged parts are omitted >
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList 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, spatialRelationInfoPos, resourceType, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission on the same symbol(s). The UE 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.
If the UE is configured with dci-TriggeringPosResourceSetLink, 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.
A UE in RRC_INACTIVE mode is expected to be configured with freqInfoAdditionalCcList 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 CC in the same band, there is a guard period during which the UE is not expected to transmit or receive other signals or channels in this band, or any other affected band(s), subject to UE capability. 
For the linked SRS resource sets for bandwidth aggregation across CCs in RRC_CONNECTED mode, if an SRS configured by the higher layer parameter SRS-PosResource, along with the guard 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. When the UE determines whether the SRS collides with other signals or channels in that symbol, the UE is expected to consider the other signals or channels in this band and the affected band(s), subject to UE capability. The other signals or channels in the affected band(s) have the same priority as that in the same carrier of the SRS. 

---------------------------- End of Text Proposal for TS 38.214 ----------------------------




  

	Company
	Comments  

	vivo
	Firstly, we prefer to modify as ‘guard period’ that suggested by vivo and Samsung, that is because the SCell that linked for SRS aggregation will not be configured with PUSCH/PUCCH since UE in the RRC_Inactive state.

And then we think the first and last modification are not needed.
 

	Qualcomm
	We don’t agree with the last change. It is a new inter-band prioritization rule, that is effectively an optimization that we don’t want to do this late in the CR phase. 

	CATT
	Okay

	LGE
	We have similar view with vivo and QC. 

	Nokia
	We are okay with only the wording change on “switching period.” 

	Intel
	Same view as vivo.



FL Proposal 2.1-1a: 
Endorse TP 2.1-1a in section 2.1 of R1-2403426 for TS 38.214 clause 6.2.1.4.2

TP#2.1-1a:
	Reason for change
	· The wording of ‘switching period’ is still in bracket
· The affected band(s) are not considered in the guard period in which other signals/channels are not expected

	Summary of change
	· Replace ‘switching period’ by ‘guard period’ for RRC_CONNECTED state.
· Add descriptions that the guard period may affect the signal transmission or reception on the affected band(s) 

	Consequences if not approved
	· The wording of ‘switching period’ is still in bracket
· The affected band(s) are not considered in the guard period in which other signals/channels are not expected

	Text proposal
	---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
6.2.1.4.2  SRS bandwidth aggregation for positioning measurements
< Unchanged parts are omitted >
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList 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, spatialRelationInfoPos, resourceType, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission on the same symbol(s). The UE 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.
If the UE is configured with dci-TriggeringPosResourceSetLink, 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.
A UE in RRC_INACTIVE mode is expected to be configured with freqInfoAdditionalCcList 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 CC in the same band, there is a guard period during which the UE is not expected to transmit or receive other signals or channels in this band, or any other affected band(s), subject to UE capability. 
[bookmark: _GoBack]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 guard 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. 
---------------------------- End of Text Proposal for TS 38.214 ----------------------------






On-demand PRS
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	·  
	[bookmark: _Toc162946122]9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	-
	

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>PRS Bandwidth Aggregation Request Indication
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore






However, we believe that, similar to the UE-initiated on demand PRS feature, an LMF should be able to request the aggregated on-demand DL-PRS configuration information requested in the order of preference

Proposal 6: Send an LS to RAN3 (cc RAN2) with the following information:
· From RAN1 perspective, LMF should be able to request the aggregated on-demand DL-PRS configuration information requested in the order of preference in a similar way that a UE can request such information using the UE-initiated on-demand PRS framework



Round 1
FL comments: 
Qualcomm thinks the current RAN3 TS 38.455 is not sufficient for on-demand PRS as currently only one bit is used to request whether BW aggregation is needed or not. The UE-initiated on-demand PRS framework is suggested. 
Since the structure of TS 38.455 is different from TS 37.355, FL thinks it is better to make the proposal concrete enough. Anyway, lets give it try. 

[bookmark: OLE_LINK57]FL Proposal 3-1:
Send an LS to RAN3 (cc RAN2) with the following information:
· From RAN1 perspective, LMF should be able to request the aggregated on-demand DL-PRS configuration information in the order of preference in a similar way that a UE can request such information using the UE-initiated on-demand PRS framework.


	[bookmark: OLE_LINK41]Company
	Comments  

	vivo
	We would like to note some on-demand PRS configuration can be found in the IE”Requested DL PRS transmission characteristics”. Therefore, we would like to know what information is expected to be added for aggregated on-demand DL-PRS configuration
[image: ]

	Qualcomm
	We support the proposal. Based on our understanding of both LPP and NRPPa, 
· In NRPPa, the LMF can only request the number of PFLs to be aggregated.
· In LPP, a UE can request also which PFLs can be aggregated (and not only the number). Also, in LPP, the UE can request multiple PFLs combination in order of preference This cannot happen in NRPPa either. Please see the information below.
nr-OnDemandDL-PRS-AggregationReqList-r18	SEQUENCE (SIZE (1.. maxOD-DL-PRS-Configs-r17)) OF	NR-OnDemandDL-PRS-AggregationReqElement-r18
NR-OnDemandDL-PRS-AggregationReqElement-r18 ::= SEQUENCE (SIZE (2..3)) OF INTEGER (1..nrMaxFreqLayers-r16)
	

	nr-OnDemandDL-PRS-AggregationReqList
This field specifies the aggregated on-demand DL-PRS configuration information requested by the target device in the order of preference. The first NR-OnDemandDL-PRS-AggregationReqElement in the list is the most preferred aggregated configuration; the second element in the list is the second most preferred, etc. The integer value in NR-OnDemandDL-PRS-AggregationReqElement corresponds to the entry in the IE NR-On-Demand-DL-PRS-Information.



Sending an LS to RAN3/RAN2 with the information below would be enough for them to update the NRPPa accordingly:
So, the LMF should be able to request the aggregated on-demand DL-PRS configuration information in the order of preference in a similar way that a UE can request such information using the UE-initiated on-demand PRS framework.


	Nokia
	We don’t think it is a RAN1 CR issue in this phase. This could be discussed by RAN3.

	Huawei, HiSilicon
	Agree with Nokia that alignment with LPP for NRPPa is pure RAN3 business. RAN1 did not even discuss how to support on-demand PRS for BW aggregation.



Phase continuity 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Nokia
	Proposal 7: Support the following text proposal of Clause 5.1.6.5.3 of TS 38.214
	[bookmark: _Toc155777345]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 [nr-linked-DL-PRS-ResourceSetIDList-PrsAggregation], 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 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.
<omitted text>



	Reason for change:
	[bookmark: OLE_LINK2]In case the UE is configured with bandwidth aggregation for positioning measurement, the LMF provide linkage signaling. In the current TS38.214 specification, we have a description such that the UE may assume phase continuity between PFLs. However, it is ambiguous description as there would be different level of phase continuity. This is unnecessary description in TS 38.214 and needs to be removed. The linkage signaling clearly informs which PFLs would be used for bandwidth aggregation.  

	
	

	Summary of change:
	Remove the current unclear description related to the phase continuity assumption.

	
	

	
Consequences if not approved:
	The spec and UE behavior is uncelar, as the level of guaranteed phase contintuity would be different depending on implementations and assumption. This is not proper description in RAN1 specification, so it leads to ambiguity.







Round 1
FL comments: 
In last meeting, it was concluded that RAN1 will not discuss the requirements of phase continuity for PRS/SRS bandwidth aggregation. During online/offline discussion, companies think it is better to wait to see if RAN4 define the phase continuity. However, it seems RAN4 will not define it. So Nokia suggests deleting the description of phase continuity in RAN1 spec again. Lets try. 

[bookmark: OLE_LINK35][bookmark: OLE_LINK42]FL Proposal 4-1: 
Endorse TP 4.1-1 in section 4.1 of R1-2403426 for TS 38.214 clause 5.1.6.5.3 and 6.2.1.4.2

TP#4.1-1:
	Reason for change
	In case the UE is configured with bandwidth aggregation for positioning measurement, the LMF provide linkage signaling. In the current TS38.214 specification, we have a description such that the UE may assume phase continuity between PFLs. However, it is ambiguous description as there would be different level of phase continuity. This is unnecessary description in TS 38.214 and needs to be removed. The linkage signaling clearly informs which PFLs would be used for bandwidth aggregation.  

	Summary of change
	Remove the current description related to the phase continuity assumption.

	Consequences if not approved
	The spec and UE behavior is unclear, as the level of guaranteed phase continuity would be different depending on implementations and assumption. This is not proper description in RAN1 specification, so it leads to ambiguity.

	Text proposal
	---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
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 [nr-linked-DL-PRS-ResourceSetIDList-PrsAggregation], 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 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.
<omitted text>
6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information SRS-PosResourceSetLinkedForAggBWList 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, spatialRelationInfoPos, resourceType, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission on the same symbol(s). The UE 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.

---------------------------- End of Text Proposal for TS 38.214 ----------------------------






	Company
	Comments  

	vivo
	OK

	Qualcomm
	We still want to keep the sentence of phase continuity. 

	CATT
	OK

	LGE
	Prefer to keep the sentence for phase continuity.  

	Nokia
	Support

	Intel
	Same view as QC and LGE – there is no issue in keeping the text in RAN1 specs which is technically correct. It’s RAN4’s prerogative whether to define corresponding requirements or not.



Corrections
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 5: 
· Adopt the following modification into TS38.214 for DL bandwidth aggregation
	[bookmark: _Toc162184896]5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL- PRS ID associated with DL PRS bandwidth aggregation linkage has higher priority than a DL DL-PRS ID not associated with DL PRS bandwidth aggregation linkage. If multiple DL- PRS ID are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
< Unchanged parts are omitted >

	· Reason for change: To align the naming of “DL-PRS ID” and “DL PRS ID” as “DL-PRS ID”
· Summary of change: Modify “DL PRS ID” as “DL-PRS ID”. 
· Consequences if not approved: there are some misalignment issues in the specification.






Round 1
FL comments: 
In last meeting, the correct wording ‘DL-PRS ID’ was agreed. The following TP is just to fix editor’s typo. 

FL Proposal 5-1: 
Endorse the TP 5.1-1 in section 5.1 of R1-2403426 for TS 38.214 clause 5.1.6.5

TP#5.1-1 
	Reason for change
	To align the naming of “DL-PRS ID” and “DL PRS ID” as “DL-PRS ID”

	Summary of change
	Modify “DL PRS ID” as “DL-PRS ID”

	Consequences if not approved
	There are some misalignment issues in the specification

	Text proposal
	---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL- PRS ID associated with DL PRS bandwidth aggregation linkage has higher priority than a DL DL-PRS ID not associated with DL PRS bandwidth aggregation linkage. If multiple DL- PRS ID are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
< Unchanged parts are omitted >




	Company
	Comments  

	vivo
	OK

	Qualcomm
	OK

	CATT
	OK

	LGE
	Ok 

	Nokia
	OK

	Intel
	OK.




TRP ID for RAN2 LS R1-2401940
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	QC
	Proposal 5: There can be multiple dl-PRS-IDs associated with the main and additional measurements. Each measurement (main or additional) should be associated with a  nr-AggregatedDL-PRS-ResourceSetID-List, which should include a set of 2 or 3 tuples of {dl-PRS-ID,set-ID}. 
· Note: It appears that the latest TS 37.355 already includes the above feature and no change is needed in the specification.




Round 1
FL comments: 
This proposal is related to RAN2 LS R2-2401644 (R1-2401940). 
	Issue 2: Clarification on the DL-PRS ID associated with aggregated measurement report
RAN2 observed that there is neither dl-PRS-ID nor dl-PRS-IDs included in the RRC parameter list R1-2312697. It is unclear to RAN2 how to include dl-PRS-ID when reporting the nr-aggregated-DL-PRS-ResourceSetIDList in NR-DL-TDOA-MeasElement and NR-Multi-RTT-MeasElement.
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?


The two options are provided here.
· Alt.1: Single dl-PRS-ID is sufficient
· Alt.2: multiple dl-PRS-ID are needed
Since this issue may be treated separately, lets wait until Monday during the meeting week.


	Company
	Comments  

	vivo
	Alt 2 for Interpretation 2

	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




	Qualcomm
	Alt. 2. 

	CATT
	Alt. 1. 

	LGE
	Alt 2






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



RAN1#115
	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.

Agreement
Draft LS reply to RAN4 in R1-2312394 is endorsed. Final LS in R1-2312395.

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.

[bookmark: OLE_LINK49]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

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.

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.

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.

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

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

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 >







RAN1#116
	Agreement
For PRS/SRS bandwidth aggregation, capture the “single Tx chain” (same Tx antenna) assumption in RAN1 specification. Endorse the TP 2.1-2 in section 2.1 of R1-2401594 for TS 38.214 clause 5.1.6.5.3 and 6.2.1.4.2.

Agreement
RAN1 understands that the current RRC ASN.1 only supports single “aggregated combination”, in which only one SRS resource set from each of the 2 or 3 carriers are aggregated, e.g. CC#1 SRS resource set 1 + CC#2 SRS resource set 2 + CC#3 SRS resource set 3. RAN1 suggests to extend the number of such “aggregated combinations” to up to 32. Send an LS to RAN2 and RAN3.

Conclusion
It is supported that the SCell not configured with DL but contain only positioning SRS in the UL to be aggregated with positioning SRS on another PCell/SCell. Send LS to RAN2.

Agreement
The draft LS to RAN2 and RAN3 in R1-2401707 is endorsed. Final LS in R1-2401708.

Agreement
Endorse the TP below for TS 38.214 clause 6.2.1.4.2
	Reason for change
	There are brackets in the specification

	Summary of change
	Remove the whole bracket and make the spec complete

	Consequences if not approved
	The specification is not complete

	Text proposal
	---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
6.2.1.4.2  SRS bandwidth aggregation for positioning measurements
< Unchanged parts are omitted >
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, subject to UE capability.
---------------------------- End of Text Proposal for TS 38.214 ----------------------------





Agreement
Endorse the TP 9.1-2 in section 9.1 of R1-2401594 for TS 38.214 clause 5.1.6.5.3 and 6.2.1.4.2

Agreement
Endorse the TP 10.1-1 in section 10.1 of R1-2401594 for TS 38.214 clauses 5.1.6.5.

Agreement
Endorse the TP 10.1-2 in section 10.1 of R1-2401594 for TS 38.214 clauses 5.1.6.5.3 and 6.2.1.4.2.

Agreement
TP 6.2-1 in section 6.2 of R1-2401595 for TS 38.214 clause 5.1.6.5.3 is endorsed.
This does not have LPP impact

Agreement
TP 8.1-1 in section 8.1 of R1-2401595 for TS 38.214 clause 5.1.6.5.3 is endorsed.
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