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[bookmark: _Ref513464071]Introduction
In RAN#101, the following descriptions for bandwidth aggregation for WID were agreed [1]. 
	· 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].


In addition, agreements were made in RAN1#114 [2]. In this contribution, remaining issues for bandwidth aggregation for positioning are discussed.
[bookmark: _Hlk101726869]Potential enhancements 
Conditions for aggregation
In RAN1#112b, the following agreements were made.
	Agreement
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


One of the FFS points is whether SRS resources with the same UE Tx TEG and TRP Rx TEG across PFLs should be combined. Since the TEG margin for a SRS resource indicates maximum timing error for the resource, the same characteristics should be maintained across SRS resources over different PFLs. A similar argument can be made for PRS where PRS resource with the same UE Rx TEG and/or TRP Tx TEG should be combined. It should be noted that single RF chain is assumed for PFL aggregation. Therefore, RF characteristics should be the same across all frequency layers. 
Observation 1: A single RF chain is assumed to be used for aggregated bandwidths for transmission and reception
Any timing error characteristics (e.g., timing error margin) inherent to the RF chain should appear in the measurements of aggregated PFLs. Thus, we make the following proposals. 
Proposal 1: Adopt the following TP in TS 38.214 to support aggregation of PRS resources from a TRP across the PFLs with the same TRP Tx TEG and the same UE Rx TEG. The reason for the change is to enable consistency across aggregated measurements. The summary of change is introduction of new conditions for aggregation of PRS resources from a TRP across the aggregated PFLs. The consequence if not approved is that the UE will not be able to aggregate PRS measurements under suitable conditions.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >

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-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, dl-prs-trp-Tx-TEG-ID, nr-UE-Rx-TEG-ID, 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.

< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------



Measurements
The following agreement was made in RAN1#113.
	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 can process RSRP or RSRPP across aggregated PFLs. Since it may be up to the LMF to decide how the power related measurements can be processed by the UE, the LMF can send an indication on how the measurements should be processed.
Proposal 2: Adopt the following TP to support reporting of single RSRP or RSRPP for the PRS resources across aggregated carriers if requested by the LMF. The reason for the change is to enable flexible measurements to assist measurement processing at the network. The summary of change is introduction of a new higher layer parameter to indicate whether to make single RSRP/RSRPP measurement across aggregated PFLs. The consequence if not approved is potential introduction of ambiguity in processed measurements and inaccurate location estimate.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are 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 requested via higher layer parameter [higher layer parameter] single RSRP or RSRPP for aggregated PRS resources across aggregated PFLs.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------



Default frequency layer
In addition, fallback behavior after PRS aggregation is disabled should be discussed. For example, after PRS bandwidth aggregation is disabled, the UE needs to know the default frequency layer to make measurement. Thus, the UE needs to receive a configuration for the default PRS frequency layer ID to make measurement.
Proposal 3: Adopt the following TP to support configuration of the default frequency layer to perform measurements on after PRS bandwidth aggregation is disabled. The reason for the change is unclarity in UE behavior PFL aggregation is disabled. The summary of change is introduction of the default frequency layer to make measurements if PFL aggregation is disabled. The consequence if not approved is that the positioning cannot be executed or continued since UE is not able to determine which PFL to make measurements after PFL aggregation is disabled.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >

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-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 and perform measurements on the default DL PRS positioning frequency layer.

< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------




Conclusion.
In this contribution, the following proposals and observations are made.
Observation 1: A single RF chain is assumed to be used for aggregated bandwidths for transmission and reception
Proposal 1: Adopt the following TP in TS 38.214 to support aggregation of PRS resources from a TRP across the PFLs with the same TRP Tx TEG and the same UE Rx TEG. The reason for the change is to enable consistency across aggregated measurements. The summary of change is introduction of new conditions for aggregation of PRS resources from a TRP across the aggregated PFLs. The consequence if not approved is that the UE will not be able to aggregate PRS measurements under suitable conditions.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >

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-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, dl-prs-trp-Tx-TEG-ID, nr-UE-Rx-TEG-ID, 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.

< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------




Proposal 2: Adopt the following TP to support reporting of single RSRP or RSRPP for the PRS resources across aggregated carriers if requested by the LMF. The reason for the change is to enable flexible measurements to assist measurement processing at the network. The summary of change is introduction of a new higher layer parameter to indicate whether to make single RSRP/RSRPP measurement across aggregated PFLs. The consequence if not approved is potential introduction of ambiguity in processed measurements and inaccurate location estimate.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are 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 requested via higher layer parameter [higher layer parameter] single RSRP or RSRPP for aggregated PRS resources across aggregated PFLs.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------




Proposal 3: Adopt the following TP to support configuration of the default frequency layer to perform measurements on after PRS bandwidth aggregation is disabled. The reason for the change is unclarity in UE behavior PFL aggregation is disabled. The summary of change is introduction of the default frequency layer to make measurements if PFL aggregation is disabled. The consequence if not approved is that the positioning cannot be executed or continued since UE is not able to determine which PFL to make measurements after PFL aggregation is disabled.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
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-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 and perform measurements on the default DL PRS positioning frequency layer.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------
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