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1 Introduction
In RAN1#114-bis, the following agreements were made with regards to this objective: 

	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.
	1. Overall Description:
With regards to PRS bandwidth aggregation for NR positioning, RAN1 made the following agreement in RAN1#114bis meeting.
	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




2. Actions:
To RAN4
ACTION: RAN1 respectfully asks RAN4 to take the above agreement into consideration for their future work.




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
[bookmark: OLE_LINK63]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



In this paper, we provide some maintenance issues related to the BW Aggregation topic. 
2 DL PRS Bandwidth Aggregation
2.1 “Same Antenna port” condition for DL PRS Bandwidth Aggregation
We believe it will be useful to describe in RAN1 specification the terminology that needs to be used for the concept of bandwidth aggregation in relation to the existing “antenna port” definition. Specifically, we make the following proposal: 

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. 
2.2 Measurement Report Enhancements
With regards to the measurement report enhancements for this feature, the following was agreed:

	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



For the RSRP/RSRPP based on the aggregated PRS resources, we prefer to leave it up to UE implementation in this release and therefore we make the following proposal:

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.
2.3 Location Request Enhancements
With regards to the location request enhancements for this feature, the following was agreed:

	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



In the current location information request, we see the following aspects can be requested by an LMF:

	NR-Multi-RTT-ReportConfig-r16 ::= SEQUENCE { 
maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16                   INTEGER (1..4) OPTIONAL, -- Need ON 
timingReportingGranularityFactor-r16                               INTEGER (0..5) OPTIONAL -- Need ON 
} 
measureSameDL-PRS-ResourceWithDifferentRxTxTEGs-r17  ENUMERATED { n0, n2, n3, n4, n6, n8, ... }   OPTIONAL, -- Need ON 
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17      ENUMERATED { n0, n2, n3, n4, n6, n8, ... }   OPTIONAL, -- Need ON 
reducedDL-PRS-ProcessingSamples-r17                                    ENUMERATED { requested, ... } OPTIONAL, -- Need ON  


NR-DL-TDOA-ReportConfig-r16 ::= SEQUENCE { 
maxDL-PRS-RSTD-MeasurementsPerTRPPair-r16                     INTEGER (1..4) OPTIONAL, -- Need ON 
timingReportingGranularityFactor-r16                                            INTEGER (0..5) OPTIONAL, -- Need ON 
measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17        ENUMERATED { n0, n2, n3, n4, n6, n8, ... }  OPTIONAL, -- Need ON 
reducedDL-PRS-ProcessingSamples-r17 ENUMERATED          { requested, ... } OPTIONAL, -- Need ON 
lowerRxBeamSweepingFactor-FR2-r17 ENUMERATED             { requested } OPTIONAL -- Need ON 



The following was agreed during RAN1 #114-bis: 

	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



We believe that the requests related to measuring the same PRS resource with multiple RxTEGs and RxTxTEGs should als be applicable for PRS aggregated measurements. Therefore, we make the following proposal:

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
2.4 Reply LS to RAN2

The following questions appear in the LS (R1-2310787) from RAN2:

	Bandwidth aggregation for positioning:
· 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?
· Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
· 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.
· 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.



With regards to the questions above, we make the following proposal:
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. 

2.5 Reply LS from RAN4 (R1-2310797)

	RAN4 would like to thank RAN1 for the LS on R1-2306216. RAN4 discussed the questions asked by RAN1 and has the following answer.
Question:
With regard to the third agreement, RAN1 would like RAN4 to check the feasibility of the negative k values.  
Ans:
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.
· Whether k = {-3, -4, -5, -6} are supported is up to RAN1 decision.



We believe it will be useful to introduce the values k=-3, and -4, in addition to the -1, and -2 values: 
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. 
3 SRS Bandwidth Aggregation
3.1 TRP’s measurement report Enhancements
With regards to the joint measurement and report from TRPs, the following agreement has been made: 

	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



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. 
4 Conclusions
With regards to the topic of Bandwidth aggregation for positioning we make the following observations and proposals:

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. 

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 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 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. 

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. 
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. 
5 [bookmark: _Ref450583331]References
[bookmark: _Ref524868549][bookmark: _Ref28076734][1] RP-223549, “New WID on Expanded and Improved NR Positioning”, Intel Corporation, CATT, Ericsson, RAN#98e, December 12-16, 2022.
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