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[bookmark: _Ref513464071]Introduction
In RAN#98, 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 this contribution, enhancements necessary to support bandwidth aggregation for positioning are discussed.
[bookmark: _Hlk101726869]Potential enhancements 
The following agreements were made in RAN4#105 [2]. 
	Issue 1-1-1: Numerology across PFLs
Agreements:
· For PRS bandwidth aggregation, a common numerology is required across all intra-band contiguous PFLs to be aggregated.
· For SRS bandwidth aggregation, a common numerology is required across all intra-band contiguous PFLs to be aggregated.
Issue 1-1-2: PRS and SRS BWs of PFLs  
Agreements:
· PRS resources to be aggregated for MC positioning measurements from different PFLs can have different bandwidths (i.e. different number of PRS RBs).
· SRS resources to be aggregated for MC positioning measurements from different PFLs can have different bandwidths (i.e. different number of SRS RBs).
Issue 1-1-3: Proximity of PFLs in frequency and time domains  
Agreements:
· PRS resources from different PFLs to be aggregated are transmitted in the same slot and in the same symbols
· SRS resources in different carriers to be aggregated are transmitted in the same slot and in the same symbols
Issue 1-1-4: Co-location of carriers  
Agreements:
· Focus on same TRP and de-prioritize collocated TRPs for PRS/SRS CA.
· PRS resources from different PFLs to be aggregated are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP)
Issue 1-1-5: Activation/deactivation of PFLs  
Agreements:
· Discuss whether MC positioning measurements can be performed on the activated or deactivated CC’s or on non-serving carriers during the WI phase.
Issue 1-2-1: Impact on CA/DC operation
Agreements:
· Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.
Issue 1-7-2: Overall conclusion
Agreements:
PRS/SRS bandwidth aggregation across PFLs for positioning measurements is feasible from RRM



DL related measurements
It should be noted that from the agreements in RAN4 that PRS/SRS resources in different PFLs or carriers should be transmitted simultaneously. Thus, for DL positioning, the UE can be configured with a measurement gap during which the UE can measure PRS across different PFLs and process the measurements. Thus, the following proposal is made. 
Proposal 1: At least measurement gap based measurement processing is supported
DL related signalling
In the current configuration mechanism, the LMF indicates which PFL to measure to the UE. Therefore, using the similar mechanism, in case of aggregated PFLs, the LMF should indicate to the UE which PFLs to measure. According to the RAN4 agreement [4], the same numerologies should be assumed across different PFLs. In addition, according to the RAN4 agreement, the different bandwidth can be assumed for different PFL. RAN1 should discuss whether there are any PRS related configurations that can be different across PFLs.
Proposal 2: Study PRS parameters that can be different depending on different PFL, aside from bandwidth
In addition, the current on-demand framework, the number of frequency layers can be requested by the UE. Depending on measurement conditions, it will be beneficial for the UE to request PFL aggregation. In addition ,the UE can request a set of frequency layer IDs that can be combined to the network.
Proposal 3: Support on-demand request for the UE to request PFL indices for bandwidth aggregation
It should be noted that single RF chain is assumed for PFL aggregation. Therefore, RF characteristics should be the same across all frequency layers. Any timing error characteristics (e.g., timing error margin) inherent to the RF chain should appear in the measurements of aggregated PFLs. Thus, the following observation is made.
Observation 1: Timing error characteristics may be common across aggregated PFLs
Fast activation/deactivation of the PFL should be considered to reduce latency. The PFL should be activated or deactivated by the network. The network can also receive requests to activate or deactivate via MAC-CE for fast configuration of aggregated PFL. Thus, the following proposal is supported 
Proposal 4: Activation/deactivation of PRS bandwidth aggregation via MAC-CE.
Although aggregated PFL/carriers is supported for timing based positioning methods, the measurements for timing based positioning methods include power measurements. Thus, as optional measurement, the power measurement for aggregated PFLs should be supported
Proposal 5: As an optional measurement, power measurements for PFL (RSRP, RSRPP) should be supported
Finally, it should be discussed carrier aggregation for data communication is pre-requisite for frequency layer aggregation. Alternatively, this can be based on UE-capability, i.e., a UE may be able to perform frequency layer aggregation instead of CA.
Proposal 6: Study whether CA/DC for data communication should be a pre-requisite for PFL aggregation.
Conclusion.
In this contribution, the following proposals and observations are made.
Observation 1: Timing error characteristics may be common across aggregated PFLs
Proposal 1: At least measurement gap based measurement processing is supported
Proposal 2: Study PRS parameters that can be different depending on different PFL, aside from bandwidth
Proposal 3: Support on-demand request for the UE to request PFL indices for bandwidth aggregation
Proposal 4: Activation/deactivation of PRS bandwidth aggregation via MAC-CE
Proposal 5: As an optional measurement, power measurements for PFL (RSRP, RSRPP) should be supported
Proposal 6: Study whether CA/DC for data communication should be a pre-requisite for PFL aggregation.
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