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1. Introduction
At the RAN#99 meeting, revised WID on Rel-18 NR positioning was agreed [1]. The work item includes objectives related to improved positioning accuracy as follows:
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements with measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].

In this contribution, we present our views on bandwidth aggregation for positioning measurements for Rel-18 NR positioning.

2. TEG association
Regarding Timing Error Group (TEG) association among aggregated carriers, the following proposal was made at the previous RAN1 meeting [2].
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 think Tx/Rx TEG association discussion is related to Tx/Rx condition discussion. So far, the condition with the same Tx antenna port was agreed for PRS/SRS bandwidth aggregation. In our understanding, it can be interpreted that the single Tx TEG ID should be applied across PRSs in aggregated PFLs. Thus, RAN1 needs to clarify that Alt.2 or Alt.3 for Tx TEG in the above proposal can be supported in the specification. 
On the other hand, such condition with antenna port was not made for Rx side. Thus, we think additional Rx TEG condition is not necessary.
Proposal 1: 
· Tx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 needs to clarify Alt.2 or Alt.3 can be supported in the specification.
· Alt.2: The reported Tx TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: The Tx TEG ID is reported for one of aggregated resources and applicable for other aggregated resources. 
· Rx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 does not need introduce additional condition

3. Definition of single RSRP/RSRPP
Regarding definition of single RSRP/RSRPP, the following proposal was made at the previous RAN1 meeting [2].
Proposal 4-1 for down-selection
In a measurement report element for PRS/SRS bandwidth aggregation across PFLs/carriers, the single RSRP or single RSRPP is  
· Alt.1: up to UE/TRP implementation whether the single RSRP or single RSRPP is based on the aggregated PRS/SRS resources 
· Alt.2: Based on the aggregated PRS/SRS resources
· Alt.3: Based on one of aggregated PFLs/carriers, e.g. with the lowest frequency is reported in a measurement report from UE

In the current specification, how to apply reported RSRP/RSRPP for positioning calculation is up to LMF implementation. In addition, LMF manages not only RSRP/RSRPP reported from bandwidth aggregation UE/gNB but also non-bandwidth aggregation UE/gNB. Thus, whether single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers or PRS/SRS resource of specific single carrier (e.g., with best RSRP/RSRPP) should be clarified in the specification so that LMF can appropriately handle the reported RSRP/RSRPP from UE/gNB applying bandwidth aggregation by assuming such specification.
Observation 1: 
· Whether single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers or PRS/SRS resource of specific single carrier should be clarified in the specification. (i.e., Alt.2 or Alt.3 is necessary)

4. Conclusion
[bookmark: _Hlk110260534]In this contribution, we discussed on bandwidth aggregation for positioning measurements for Rel-18 NR positioning. Based on the discussion, we made following observation and proposal.
Observation 1: 
· Whether single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers or PRS/SRS resource of specific single carrier should be clarified in the specification. (i.e., Alt.2 or Alt.3 is necessary)
Proposal 1: 
· Tx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 needs to clarify Alt.2 or Alt.3 can be supported in the specification.
· Alt.2: The reported Tx TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: The Tx TEG ID is reported for one of aggregated resources and applicable for other aggregated resources. 
· Rx TEG association for PRS/SRS bandwidth aggregation:
· RAN1 does not need introduce additional condition

References
[1] RP-230328, 3GPP RAN#99, “Revised WID on Expanded and Improved NR Positioning”, Rotterdam, Netherlands, Mar. 2023.
[2] R1-2308450, 3GPP RAN1#114, “Summary #3 for BW aggregation positioning”, Moderator (ZTE), Aug. 2023.
- 2/3 -
