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

	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.

Agreement
[bookmark: OLE_LINK14]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
The draft LS in R1-2308448 is endorsed as a reply to RAN2.
Final LS in R1-2308449.

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.

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.



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 TEG ID relations for aggregated DL PRS resources
The following proposals appeared in the Feature Lead summary related to the TEG feature for aggregated DL PRS resources:
	Proposal 3-1 for down-selection
[bookmark: OLE_LINK36]For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Tx TEG association reporting
· Alt.1: The reported Tx TEG ID can be same or different for the aggregated PRS (SRS) resources, i.e. no additional constraint is needed in the current spec
· 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. 
· Alt.4: No need to further discuss
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Rx TEG ID reporting in the measurement report
· Alt.1: Single Rx TEG ID is reported for the aggregated measurement, i.e. for all the linked PRS/SRS resources
· Alt. 2: No need to further discuss 



We make the following observations: 
· PRS resources that are linked for the purpose of PRS aggregation are expected to be transmitted from the same RF chain, with the same QCL and with the same ARP. Therefore, the signaling that the 2 resources will be linked for aggregation purposes is stronger than a Tx TEG indication and not conflicting with Tx TEG indication. Therefore, it may still be OK that the gNB assigns different TxTEG IDs to 2 resources that have the aggregation link, since, having 2 resources on different TxTEGs does not mean that the resources do not have a small Tx Timing Error. If 2 resources are on different TEGs, it actually says nothing about their Tx Timing error. 
· For example, consider 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. The network can still signal that RS1 and RS2 can be aggregated. Obviously, the “aggregation link” means that the Tx Timing Error between RS1 and RS2 is very small (up to RAN4 to decide how 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: ]
 
· Furthermore, with regards to UE Rx TEG, if the UE reports an Rx TEG ID for an aggregated measurement, it should be able to report an Rx TEG ID, but it doesn’t necessarily have to be the same as the Rx TEG ID reported for a legacy measurement that is derived based on one of the PRS resources. For example, imagine a UE measures a first instance of a PRS resource and derives a first non-aggregated measurement for a PRS resource, and then it measures a second instance of this PRS resource in addition to a second PRS resource that are linked together. For the 2nd measurement (the aggregated measurement), a separate Rx chain may be used and therefore it may result to a different Rx TEG. 

Proposal 2: The PRS resources linked for PRS aggregation purposes resources can be on the same or different TxTEG.

Proposal 3: For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Rx TEG ID reporting in the measurement report, single Rx TEG ID is reported for the aggregated measurement, which may be same or different than the Rx TEG ID associated with the individual measurements derived on the same PRS resources. 
2.3 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 4: 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.
2.4 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 above requests are applicable only to single PRS-resource measurements, and we believe the UE needs an explicit indication/request of what the LMF expects with regards to the aggregated measurements. Therefore, we make the following proposal: 

Observation 1: Given the fact that there is going to be a new request in the LocationRequest message to indicate to the UE that a joint measurement is requested, a clarification is needed whether the legacy requests are also applicable:
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· 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


Proposal 5: 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 IE: reducedDL-PRS-ProcessingSamples-r17
· Suggested 38.214 TP change: 

	The UE may be requested, subject to UE capability, to measure and report the DL RSTD, DL PRS-RSRP, or UE Rx-Tx time difference measurements with either 1 or 4 samples, as defined in [11, TS 38.133], via higher layer parameter [numOfSamples-perMeasurement] [17, TS 37.355]. When the UE is requested via higher layer parameter [positioning frequency layer aggregation indication], subject to UE capability, to measure and report joint DL RSTD or UE Rx-Tx time difference measurements from aggregated DL PRS resources across two or three DL PRS positioning frequency layers, the UE may also be requested to perform such measurements with either 1 or 4 samples, as defined in [11, TS 38.133], via higher layer parameter [numOfSamples-perMeasurement] [17, TS 37.355].




· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· Reuse the existing IE: lowerRxBeamSweepingFactor-FR2
· 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 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 IE: maxDL-PRS-RSTD-MeasurementsPerTRPPair

2.5 Updated TP for 38.214

The following TP appears in brackets in 38.214 and it is related to the following agreement from RAN1 #113:

	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



Proposal 6: We make the following suggestion in the corresponding TP on the TRP and set priority for DL PRS aggregation: 
	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 otherwise; except when the UE is requested to perform aggregated measurement(s), in which case,
-	 A [dl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage.  If multiple [dl-PRS-ID(s) or nr-SelectedTRP-Index(s)] 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 otherwise, .except when the UE is requested to perform aggregated measurement(s), in which case, 
-	 a DL PRS resource set linked forDL 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.



Proposal 7: The PRS resource sets that are aggregated should also have the same PRS repetition factor (dl-PRS-ResourceRepetitionFactor). Change the corresponding sentence as follows:

	When the UE is expected to perform joint 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 assumes phase continuity on the DL PRS resources; otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.



2.6 Assistance Data Enhancements 
The following is the WI objectives related to the BW Aggregation:
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].



We believe that the above includes the following cases:
· Case 1: 2 PFLs aggregated in the Assistance data. There may be up to 2 additional PFLs in the assistance data that are not aggregated. 
· Case 2: 3 PFLs aggregated in the Assistance data. There may be up to 1 more PFL in the assistance data that are not aggregated.
· Case 3: 4 PFLs in the assistance data where 2 pairs of PFLs are aggregated (PFL1 & PFL2) and (PFL3 & PFL4)

We believe case 3 is important for the case of assistance data that have 2 PFLs aggregated in FR1 and 2 more PFLs aggregated in FR2. 

Proposal 8: The case of 2 pairs of aggregated PFLs is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 to inform them with the above agreement and specify corresponding requirements
3 SRS Bandwidth Aggregation
3.1 [bookmark: _Hlk102052479]Common Transmission Properties
With regards to the FFS on the UE Tx TEG and gNB Rx TEG, we observe the following:
· Similar to the DL-PRS scenario, the signaling of 2 resources being aggregated is independent of the signaling of the TxTEG. 

Proposal 9: For the SRS resources linked for SRS aggregation purposes, the UE can report same or different UE Tx TEG ID to be associated with SRS resources that are linked for aggregation purposes.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 SRS resources that are linked for aggregation pruposes. 

Proposal 10: For the SRS resources linked for SRS aggregation purposes, no additional constraint is needed to be agreed with regards to the gNB Rx TEG ID used for the aggregated measurement.
3.2 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 11: 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. 
3.3 Aperiodic SRS for SRS BW aggregation
With regards to the types of SRS for positioning to be used for SRS BW aggregation, the following agreement was made: 
	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.



With regards to the above agreement, we observe the following:
· One minor change that may be needed is to clarify in Table 7.3.1.1.2-24, that the DCI format 0_3 is applicable for the case of by SRS-PosResourceSet :

		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, 1_1, and 1_2
	






Proposal 12: With regards to the aperiodic SRS for positioning, support reusing the Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) with very limited specification work in RAN1:
· Make the following change in Table 7.3.1.1.2-24 of 38.212:
· 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, 1_1, and 1_2, and 0_3.

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: The PRS resources linked for PRS aggregation purposes resources can be on the same or different TxTEG.

Proposal 3: For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Rx TEG ID reporting in the measurement report, single Rx TEG ID is reported for the aggregated measurement, which may be same or different than the Rx TEG ID associated with the individual measurements derived on the same PRS resources. 

Proposal 4: 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.

Observation 1: Given the fact that there is going to be a new request in the LocationRequest message to indicate to the UE that a joint measurement is requested, a clarification is needed whether the legacy requests are also applicable:
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· 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

Proposal 5: 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 IE: reducedDL-PRS-ProcessingSamples-r17
· Suggested 38.214 TP change: 

	The UE may be requested, subject to UE capability, to measure and report the DL RSTD, DL PRS-RSRP, or UE Rx-Tx time difference measurements with either 1 or 4 samples, as defined in [11, TS 38.133], via higher layer parameter [numOfSamples-perMeasurement] [17, TS 37.355]. When the UE is requested via higher layer parameter [positioning frequency layer aggregation indication], subject to UE capability, to measure and report joint DL RSTD or UE Rx-Tx time difference measurements from aggregated DL PRS resources across two or three DL PRS positioning frequency layers, the UE may also be requested to perform such measurements with either 1 or 4 samples, as defined in [11, TS 38.133], via higher layer parameter [numOfSamples-perMeasurement] [17, TS 37.355].




· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· Reuse the existing IE: lowerRxBeamSweepingFactor-FR2
· 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 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 IE: maxDL-PRS-RSTD-MeasurementsPerTRPPair

Proposal 6: We make the following suggestion in the corresponding TP on the TRP and set priority for DL PRS aggregation: 
	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 otherwise; except when the UE is requested to perform aggregated measurement(s), in which case,
-	 A [dl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage.  If multiple [dl-PRS-ID(s) or nr-SelectedTRP-Index(s)] 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 otherwise, .except when the UE is requested to perform aggregated measurement(s), in which case, 
-	 a DL PRS resource set linked forDL 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.



Proposal 7: The PRS resource sets that are aggregated should also have the same PRS repetition factor (dl-PRS-ResourceRepetitionFactor). Change the corresponding sentence as follows:

	When the UE is expected to perform joint 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 assumes phase continuity on the DL PRS resources; otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.



Proposal 8: The case of 2 pairs of aggregated PFLs is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 to inform them with the above agreement and specify corresponding requirements

Proposal 9: For the SRS resources linked for SRS aggregation purposes, the UE can report same or different UE Tx TEG ID to be associated with SRS resources that are linked for aggregation purposes.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 SRS resources that are linked for aggregation pruposes. 

Proposal 10: For the SRS resources linked for SRS aggregation purposes, no additional constraint is needed to be agreed with regards to the gNB Rx TEG ID used for the aggregated measurement.

Proposal 11: 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. 

Proposal 12: With regards to the aperiodic SRS for positioning, support reusing the Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) with very limited specification work in RAN1:
· Make the following change in Table 7.3.1.1.2-24 of 38.212:
· 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, 1_1, and 1_2, and 0_3.

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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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 request


s


 


RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.


 


 


Agreement


 


E


ndorse the draft LS in R1


-


2308645 with the following modification to the action:


 


ACTION:


 


RAN1 respectfully ask RAN


2


 


to take the above informati


on into consideration for their future work


, and asks 


RAN2 to capture the condition of the 


same TRP in RAN2 specifications for PRS bandwidth aggregation.


 


F


inal LS in 


R1


-


2308646


.


 


 


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.


 


o


 


Reuse Rel


-


17 DCI framework without modification. 


 


o


 


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.


 


 


In this paper, we 


provide 


some maintenance issues related to the BW Aggregation topic


. 


 


2


 


DL 


PRS Bandwidth Aggregation


 


2.1


 


“Same Antenna po


rt” 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 perspe


ctive” is assumed 


for the aggregated PRS resources of a TRP


 


using the following text:


 




  1     3GPP TSG RAN WG1 #114bis                                   R1 - 2310143   Xiamen, China, October 9th  –   October 13th, 2023     Agenda item:   8 . 3 . 4   Source:    Q ualcomm   Incorporated   Title:     Maintenance   for   Bandwidth aggregation for Positioning   Document for:   Discussion and D ecision   1   Introduction   In RAN 1 # 11 4 , the following  agreements   were made with regards to this  objective:     

Agreement   For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, send a reply LS to request RAN4 to capture th e condition of ‘the same RF chain (same  antenna)’ in RAN4 specification.     Agreement   For the case when PRS in one of aggregated PFL  is dropped because of collision with other signals, for LMF based positioning ,   i t is up to UE implementation to perform  positioning measurement based on one or more of the PRS resources in the aggregated PFLs .      N ote: 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, f or 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   A greement   The draft LS in R1 - 2308448 is endorsed as a reply to RAN2.   Final LS in  R1 - 2308449 .     Agreement   Send an LS to RAN2 with the following content   With regards to higher layer parameter  dl - PRS - ID ,  RAN1 understand s   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 request s   RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.     Agreement   E ndorse the draft LS in R1 - 2308645 with the following modification to the action:   ACTION:   RAN1 respectfully ask RAN 2   to take the above informati on into consideration for their future work , and asks  RAN2 to capture the condition of the  same TRP in RAN2 specifications for PRS bandwidth aggregation.   F inal LS in  R1 - 2308646 .     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.   o   Reuse Rel - 17 DCI framework without modification.    o   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.  

  In this paper, we  provide  some maintenance issues related to the BW Aggregation topic .    2   DL  PRS Bandwidth Aggregation   2.1   “Same Antenna po rt” 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 perspe ctive” is assumed  for the aggregated PRS resources of a TRP   using the following text:  

