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[bookmark: _Ref521334010]Introduction
In RAN1#114bis [1], the following agreements were made on the maintenance of the WI objective of "bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers" [2]:
	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
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



With the above agreements, most of the key issues concerning the maintenance of BW aggregation positioning were addressed. Nevertheless, there are still some maintenance issues left. This contribution aims to delve into the resolutions of these maintenance issues.
Additional values of ReportingGranularityfactor
	Agreement (RAN1#113)
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 RAN1#113, RAN1 reached an agreement to support the values of k={-1,-2} for the parameter ReportingGranularityfactor. This parameter specifies the recommended reporting granularity for timing measurements, such as RSTD and Rx-Tx time difference measurements. Values k=(0..5) have been defined in TS 37.355 in NR-DL-TDOA-MeasElement, which corresponds to the reporting resolution step 2kTc . The main motivation for supporting negative values of k is that with the aggregation of multiple DL PFLs/UL carriers, the maximum bandwidth after aggregation of multiple DL PFLs/UL SRS carriers can be larger than the maximum bandwidth of the signal DL PFL/UL SRS carrier, resulting in higher resolution (or smaller reporting step) of the reporting granularity. However, the inclusion of k values smaller than -2 remains undecided. The matter was discussed in both RAN1#114 and RAN1#114bis without reaching a conclusion [3]. 
In the reply LS [4], RAN4 informs RAN1 that 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.
As shown above, RAN4 concluded that it is feasiable to to support k < -2, but RAN4 only concluded k= -1 and -2 are beneficial from RAN4 perspective. We have the similar view as RAN4 that it is only beneficial to support k= -1 and -2. It would be beneficial to support k values smaller than -2 only if the aggregated BW could exceed 4 times the maximum non-aggregated BW. However, this scenario is highly unlikely in Rel-18 due to the limitation of a maximum of 3 PFLs.
[bookmark: P1]Proposal 1: Conclude that there is no need to support k value smaller than -2 for ReportingGranularityfactor from RAN1’s perspective.
TEG IDs
	Agreement (RAN1#112bis-e)
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 (RAN1#112bis-e)
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



In RAN1#112 bis-e, the above agreements were reached to investigate the application of single TRP/UE Tx TEG ID or UE/TRP Rx TEG ID across PRSs/SRSs. The issue has been further discussed in previous meetings without conclusion [3]. For BW aggregation positioning, the DL PRS/UL SRS resources are linked by indications, and as per RAN4's agreement, the linked/aggregated DL PRS/UL SRS resources are transmitted from the same Tx/Rx RF chains. Therefore, there is no necessity to send Rx/Tx TEG IDs for all linked/aggregated DL PRS/UL SRS resources. For instance, in PRS bandwidth aggregation between PRS in two or three different PFLs, when a TRP Tx TEG ID is reported for one of the aggregated PRS resources, the LMF will know which aggregated PRS resources are associated with the same TRP Tx TEG ID, since LMF has the knowledge of the linked PRS resource sets across PFLs.
During the discussion of issue in RAN1#114bis, a number of options were discussed, including “No need to further discuss”. In our view, if RAN1 does not reach the conclusion on this issue, it may happen that the PRS/SRS resource resources of linked PRS/SRS resource sets are associated with the different TRP/UE Tx TEG IDs, and different Tx TEGs may have different error margins, which contradicts RAN4’s agreement that single RF chain should be used for Tx/Rx of the aggregated resources. 
[bookmark: P2]Proposal 2: The existing configuration of the UE/TRP Tx/Rx TEGs can be reused to provide the association of between UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources. 
· Note 1: There is no need to report the UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources for all DL PFLs/UL SRS carriers, since when a TRP/UE Tx TEG ID is associated with a DL PRS/UL SRS resource of an aggregated DL PRS/UL SRS resource set, it implies that all of the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets are associated with the same TRP/UE Tx TEG ID.
· Note 2: If the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets associated with the different TRP/UE Tx TEG IDs are reported, then the different TRP/UE Tx TEGs should have the same error margins.
SRS power reduction
	Agreement (RAN1#112bis-e)
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



In RAN1#114bis, “FFS further details, e.g., power scaling between aggregated carriers” was further discussed without the conclusion. In our view, since the first sub-bullet says “the UE’s transmit power in each transmitted resource element is equal” for the aggregated carriers, the UE has no other choice but to scale the power based on the allocated PRBs for each aggregated carrier, since the same comb-sizes has to be configured for aggregated carriers based on the previous agreement. Thus, we may add “i.e., the power is scaled based on the allocated SRS PRBs for each aggregated carrier” for clarity and remove the sub-bullet of “FFS”.
[bookmark: P3]Proposal 3: Adopt the following changes to the agreement made in RAN1#112bis:
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion i exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal, i.e., the power is scaled based on the allocated SRS PRBs for each aggregated carrier.
· FFS further details, e.g. power scaling between aggregated carriers

Conclusion
In this contribution, we discussed the remaining issues related to the support of the bandwidth aggregation of intra-band contiguous for positioning measurements. Based on the discussion, we have the following and proposals: 
Proposal 1: Conclude that there is no need to support k value smaller than -2 for ReportingGranularityfactor from RAN1’s perspective.
Proposal 2: The existing configuration of the UE/TRP Tx/Rx TEGs can be reused to provide the association of between UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources. 
· Note 1: There is no need to report the UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources for all DL PFLs/UL SRS carriers, since when a TRP/UE Tx TEG ID is associated with a DL PRS/UL SRS resource of an aggregated DL PRS/UL SRS resource set, it implies that all of the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets are associated with the same TRP/UE Tx TEG ID.
· Note 2: If the DL PRS/UL SRS resources of linked DL PRS//UL SRS resource sets associated with the different TRP/UE Tx TEG IDs are reported, then the different TRP/UE Tx TEGs should have the same error margins.
Proposal 3: Adopt the following changes to the agreement made in RAN1#112bis:
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion i exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal, i.e., the power is scaled based on the allocated SRS PRBs for each aggregated carrier.
· FFS further details, e.g. power scaling between aggregated carriers
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