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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.
SRS power control 
In RAN1#112b-e meeting, the following agreements for SRS power control enhancement with bandwidth aggregation were achieved, and the power scaling between aggregated carriers can be further discussed in this meeting:
	[bookmark: _Hlk134092038]Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion i exceeds  
· [bookmark: _Hlk134290844]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


[bookmark: _Hlk146541796]When the total uplink transmission power across multiple carriers exceeds P_c,max, SRS power control enhancement can be studied to reduce the interference at the gNB side. In RAN1#112b-e meeting, we have agreed that the UE should allocates power to the aggregated SRS resources such that the transmit power in each transmitted resource element is equal. However, when the transmitter power of the SRS is too low, the measurement accuracy cannot be improved by SRS bandwidth aggregation and the unnecessary power and resource consumption will be caused since the aggregated SRS cannot be accurately measured. Therefore, UE should stop SRS transmission in this case.
Propose 1: For positioning SRS aggregation across CCs, when SRS transmission power is lower than threshold, a UE stops SRS transmission in all aggregated carriers. 
Based on Proposal 1, we suggest the following Text proposal for Section 7.5 of TS38.213	(Prioritizations for transmission power reductions).
Reason for change: In the power limited case, UE will still transmit SRS using equal transmission power in each transmitted resource element without any gain.
Summary of change: Add the special handling for power limited case. 
Consequences if not approved: The measurement accuracy cannot be improved by SRS bandwidth aggregation and the unnecessary power and resource consumption will be caused, which is not aligned with the intention to support SRS bandwidth aggregation.
*** Unchanged text is omitted ***
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion i would exceed P ̂_CMAX (i), where P ̂_CMAX (i) is the linear value of P_CMAX (i) in transmission occasion i as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS 38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to P ̂_CMAX (i) for that frequency range in every symbol of transmission occasion i. If the UE transmits SRS on multiple SRS resources according the XYZ [6, TS 38.214], the UE allocates power so that all REs of the SRS transmission have same power. When SRS transmission power is lower than [PowerSRSThreshold], the UE stops SRS transmission on multiple SRS resources.
*** Unchanged text is omitted ***
Measurement Report 
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 of TS38.214	(PRS reception procedure).
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 XX] joint 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 YY] joint 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 ZZ] joint 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 joint DL RSTD measurement(s) or the joint UE Rx-Tx time difference measurement(s) or joint 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 joint DL RSTD measurement(s), and the joint UE Rx-Tx time difference measurement(s) and joint 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 joint DL RSTD measurement or the joint UE Rx-Tx time difference measurement or joint 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: For positioning SRS aggregation across CCs, when SRS transmission power is lower than threshold, a UE stops SRS transmission in all aggregated carriers. 
Based on Proposal 1, we suggest the following Text proposal for Section 7.5 of TS38.213	(Prioritizations for transmission power reductions).
Reason for change: Tn the power limited case, UE will still transmit SRS using equal transmission power in each transmitted resource element without any gain.
Summary of change: Add the special handling for power limited case. 
Consequences if not approved: The measurement accuracy cannot be improved by SRS bandwidth aggregation and the unnecessary power and resource consumption will be caused, which is not aligned with the intention to support SRS bandwidth aggregation.
*** Unchanged text is omitted ***
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion i would exceed P ̂_CMAX (i), where P ̂_CMAX (i) is the linear value of P_CMAX (i) in transmission occasion i as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS 38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to P ̂_CMAX (i) for that frequency range in every symbol of transmission occasion i. If the UE transmits SRS on multiple SRS resources according the XYZ [6, TS 38.214], the UE allocates power so that all REs of the SRS transmission have same power. When SRS transmission power is lower than [PowerSRSThreshold], the UE stops SRS transmission on multiple SRS resources.
*** 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 of TS38.214	(PRS reception procedure).
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 XX] joint 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 YY] joint 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 ZZ] joint 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 joint DL RSTD measurement(s) or the joint UE Rx-Tx time difference measurement(s) or joint 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 joint DL RSTD measurement(s), and the joint UE Rx-Tx time difference measurement(s) and joint 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 joint DL RSTD measurement or the joint UE Rx-Tx time difference measurement or joint DL PRS-RSRP/RSRPP measurement.
*** Unchanged text is omitted ***
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