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1	Introduction
In the latest version of WID for R18 POS, the objectives for bandwidth aggregation are described as below [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 this contribution, we discuss some potential spec. impact in RAN2 regarding bandwidth aggregation.
2	Discussion
2.1	DL PRS configuration
According to the obejectives in WID, the maximum number of intra-band contiguous PFL is three. In release 17, the UE can be configured with one or more DL PRS positioning frequency layers (PFLs) and the maximum number of PFL (i.e., nrMaxFreqLayers) is defined as 4 in LPP [2]. The number of configurable PFLs is already enough for the bandwidth aggregation. On the other hand, to enable PRS bandwidth agreegation between PRS in two or three different PFLs, the UE need to know which PRS resources from different PFLs are linked for the bandwidth aggregation. 
Regarding this issue, the following agreement was made in the last RAN1#112.
	Agreement
For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked. 
· FFS whether the link is for all TRPs or per TRP basis
· FFS whether the link is per PRS resource set basis or per PRS resource basis.



According to the RAN1 agreement, some enhancement in LPP (e.g., NR-DL-PRS-AssistanceData IE) will be needed to indicate the linking between multiple PRS resources from different PFLs.
Proposal 1: RAN2 to discuss potential enhancement on DL PRS configuration in LPP to indicate the linked PRS resources from different PFLs.
For the joint measurement of PRS resources from different PFLs, the following agreement is also made in RAN1 at the last meeting.
	Agreement
Support joint measurement and report for the PRS resources aggregated across the PFLs for DL-TDOA and multi-RTT positioning methods
· In a measurement report element, single RSTD or single UE Rx-Tx time difference is reported for the PRS resources across aggregated PFLs
· FFS: RSRP, RSRPP
· FFS: In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· [bookmark: _GoBack]FFS whether to use PRS assistance data or use location information request message to indicate UE to perform joint measurement across aggregated PFLs
· FFS RSTD reference configuration or report should be enhanced



To support joint measurement and report for the PRS resources aggregated across the PFLs, the LMF needs to indicate the UE to perform joint measurement across aggregated PFLs. After the UE performs the joint measurement, it will report single RSTD or single UE Rx-Tx time difference for the PRS resources across aggregated PFLs. From RAN2 perspective, there will be some enhancement for the joint measurement request and report in LPP (e.g., xxx-ProvideLocationInformation IE, xxx-RequestLocationInformation IE).
Proposal 2: RAN2 to discuss potential enhancement on provide/request location information in LPP to support the joint measurement and report for the PRS resources aggregated across different PFLs.
2.2	UL SRS configuration
Regarding the SRS configuration for positioning, the UE is allowed to transmit SRS within the active UL BWP of a CC in RRC_CONNECTED mode in release 16. However, in release 17, the SRS transmissionin RRC_INACTIVE mode is introduced to reduce the power consumption at the UE side. The UE can be configured with SRS resource for positioning inside the initial UL BWP or outside the initial UL BWP with additionally configured frequency location. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP. Meanwhile, for release 18, the WID specify that the SRS for positioning can be transmitted across up to three intra-band contiguous carriers.
With the current RRC specification, SRS resources for positioning can be configured per BWP per serving cell (i.e., carrier). To enable SRS bandwidth agreegation between SRS resources in two or three different carriers, there can be some enhancement on SRS configuration for SRS bandwidth aggregation. 
Regarding this issue, the following agreement was made in the last RAN1#112.
	Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.

Agreement
To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna, this implies
· FFS: The same gNB Rx TEG and the same UE Tx TEG
· The same spatial relation
· The same startPosition, nrofSymbols
· FFS: periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of SRS resource sets and resources 
· The same Tx PSD (power per subcarrier)




As in the agreement above, RAN1 agreed some conditions that should be satisfied for the aggregated SRS resources across the aggregated carriers. In our view, when the LMF requests the gNB to configure SRS resources aggregated accorss multiple carriers, the gNB decides the SRS configuration including multiple SRS resources to satisfy the conditions for aggregation. Then, the gNB configures the UE to transmit SRS based on the SRS configuration. 
We understand that RAN1 agreed to support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked, but it still seems unclear whether the linking between SRS resources for bandwidth aggregation should be indicated to the UE via RRC. If it is possible for the UE to just transmit each SRS resource at each carrier based on the SRS configuration given by the gNB, the UE may not need to be aware of the linking between SRS resources. 
On the other hand, it is clear that the receiving TRPs should be aware of the SRS resources linked for bandwidth aggregation for the joint measurement. Thus, there will be some enhancement on SRS configuration in NRPPa POSITIONING INFORMATION RESPONSE to indicate the lined SRS resources.

Proposal 3: RAN2 to discuss potential enhancement on SRS configuration in RRC and/or NRPPa to indicate the linked SRS resources from different carriers.
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 to discuss potential enhancement on DL PRS configuration in LPP to indicate the linked PRS resources from different PFLs.
Proposal 2: RAN2 to discuss potential enhancement on provide/request location information in LPP to support the joint measurement and report for the PRS resources aggregated across different PFLs.
Proposal 3: RAN2 to discuss potential enhancement on SRS configuration in RRC and/or NRPPa to indicate the linked SRS resources from different carriers.
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