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Introduction
In the R18 WI for positioning enhancement [1], one important direction is to improve positioning accuracy of the Rel-17 NR timing related measurement methods. This contribution discusses about maintenance issues for PRS/SRS bandwidth aggregation from RAN1 perspective.
Measurement Report 
In RAN1#112b-e meeting, the following agreements for PFL aggregation indication were achieved as:
	[bookmark: _Hlk134092038]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


Based on the agreement, the PFL aggregation indication is supported to indicate whether or which measurement is aggregated in a measurement report. In addition to indicating if aggregation is performed and which measurement is aggregated, there exist a case that only “whether bandwidth aggregation is performed” without report the aggregated PFLs. Besides, the agreement does not prohibit the case that only 2 or 3 PFLs can be reported to imply bandwidth aggregation is performed without the 1-bit indication. For the case that if bandwidth aggregation is not performed (which means that the 1-bit information indicates as ‘0’) but 2 or 3 PFLs are reported, we think it is a mistake that UE should be forbidden to do. To maintain a minimal change of the original spec, we suggest the following TP to align the wording.
Propose 1: Adopt TP1 for Section 5.1.6.5.3 of TS 38.214.
Based on Proposal 1, we suggest a text proposal for Section 5.1.6.5 of TS 38.214.
Reason for change: The PFL aggregation indication is supported to indicate whether or which measurement is aggregated. Considering that in addition to indicating “if bandwidth aggregation is performed and which two or three DL PRS PFLs are used”, there are also two possible indication methods, e.g., only “whether bandwidth aggregation is performed” without report the aggregated PFLs, only 2 or 3 PFLs can be reported to imply bandwidth aggregation is performed without the 1-bit indication.
Summary of change: UE will report whether measurement is aggregated or which two or three DL PRS PFLs are used for the aggregated measurements.
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates whether if bandwidth aggregation is performed and or which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement.
*** Unchanged text is omitted ***

In RAN1#113 meeting, the following agreements were supported as:
	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
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


The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and/or UE Rx-Tx time difference measurements, in a single measurement report. Since a single RSTD or single Rx-Tx time difference has been agreed to report based on PRS/SRS resources on the aggregated PFLs/CCs, it is beneficial to report a single RSRP/RSRPP based on the aggregated PRS/SRS resources. Otherwise, it is meaningless to report the RSRP/RSRPP in our opinion.
Proposal 2: In a measurement report element for PRS/SRS bandwidth aggregation across PFLs/carriers, a single RSRP/RSRPP should be reported based on aggregated PRS/SRS resources. 
Based on Proposal 2, we suggest a text proposal for Section 5.1.6.5.3 of TS 38.214.
Reason for change: RAN1 agreement in RAN#113 has not been captured, and the resources for single RSRP/RSRPP report for bandwidth aggregation is not defined yet. 
Summary of change: Add single RSRP or single RSRPP in a measurement report element for PRS bandwidth aggregation across PFLs. 
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
[bookmark: _Hlk149553722]The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
[bookmark: _Hlk146552673]The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL PRS-RSRP/RSRPP measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be requested via higher layer parameter [positioning frequency layer aggregation indication] to perform the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) or aggregated DL PRS-RSRP/RSRPP measurement(s) across two or three DL PRS positioning frequency layers.
[bookmark: _Hlk146629529]The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed and which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s), and the aggregated UE Rx-Tx time difference measurement(s) and aggregated DL PRS-RSRP/RSRPP measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement or aggregated DL PRS-RSRP/RSRPP measurement.
*** Unchanged text is omitted ***
Conclusion
This contribution discusses the solutions for PRS/SRS bandwidth aggregation techniques. Observations and proposals are summarized as follows: 
Propose 1: Adopt TP1 for Section 5.1.6.5.3 of TS 38.214.
Reason for change: The PFL aggregation indication is supported to indicate whether or which measurement is aggregated. Considering that in addition to indicating “if bandwidth aggregation is performed and which two or three DL PRS PFLs are used”, there are also two possible indication methods, e.g., only “whether bandwidth aggregation is performed” without report the aggregated PFLs, only 2 or 3 PFLs can be reported to imply bandwidth aggregation is performed without the 1-bit indication.
Summary of change: UE will report whether measurement is aggregated or which two or three DL PRS PFLs are used for the aggregated measurements.
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates whether if bandwidth aggregation is performed and or which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s) and the aggregated UE Rx-Tx time difference measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement.
*** Unchanged text is omitted ***
Proposal 2: In a measurement report element for PRS/SRS bandwidth aggregation across PFLs/carriers, a single RSRP/RSRPP should be reported based on aggregated PRS/SRS resources. 
Based on Proposal 2, we suggest a text proposal for Section 5.1.6.5.3 of TS 38.214.
Reason for change: RAN1 agreement in RAN#113 has not been captured, and the resources for single RSRP/RSRPP report for bandwidth aggregation is not defined yet. 
Summary of change: Add single RSRP or single RSRPP in a measurement report element for PRS bandwidth aggregation across PFLs. 
Consequences if not approved: Specification is not aligned with RAN1 agreements.
*** Unchanged text is omitted ***
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be configured to measure and report, subject to UE capability, up to 4 aggregated DL PRS-RSRP/RSRPP measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
The UE may be requested via higher layer parameter [positioning frequency layer aggregation indication] to perform the aggregated DL RSTD measurement(s) or the aggregated UE Rx-Tx time difference measurement(s) or aggregated DL PRS-RSRP/RSRPP measurement(s) across two or three DL PRS positioning frequency layers.
The UE may report via higher layer parameter [positioning frequency layer aggregation information] which indicates if bandwidth aggregation is performed and which two or three DL PRS positioning frequency layers are used for the aggregated DL RSTD measurement(s), and the aggregated UE Rx-Tx time difference measurement(s) and aggregated DL PRS-RSRP/RSRPP measurement(s). In a measurement report, the UE may report PRS resource set IDs across the two or three DL PRS positioning frequency layers used to perform the aggregated DL RSTD measurement or the aggregated UE Rx-Tx time difference measurement or aggregated DL PRS-RSRP/RSRPP measurement.
*** Unchanged text is omitted ***
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