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Introduction
In the LS from RAN2 [1], RAN2 requests RAN1 to provide further answers or clarifications on questions regarding RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning. 
In this contribution, we provide our views on some of the issues.

Discussion
2.1 Clarifications on RedCap positioning
In this section, we discuss on the questions raised by RAN2 on RedCap positioning.
Q1: For DL PRS Rx frequency hopping, does LMF have to signal the hopping pattern configuration to the UE or not? What about the same for UL SRS Tx frequency hopping?
Regarding the DL PRS Rx frequency hopping, we think that it should be entirely up to UE implementation, and no hopping pattern needs to be defined and provided by LMF. Regarding the UL SRS Tx frequency hopping, in RAN1#114bis meeting, the configuration parameters, including the starting PRB of the first hop in time domain, the single overlap common to all hops, the number of hops, the hop bandwidth common to all hops, etc., have been agreed, from which the UE obtains the SRS Tx frequency hopping pattern. It should be noted that the SRS Tx frequency hopping pattern is configured to the UE by the serving gNB.
Proposal 1: The DL PRS Rx frequency hopping pattern should be up to UE, and LMF does not need to configure hopping pattern to the UE.
Proposal 2: The UL SRS Tx frequency hopping pattern is configured to the UE by the serving gNB.

Q2: For RedCap UEs to support SRS for positioning frequency hopping by using a BWP configuration separate from the existing BWP configuration, is the separate BWP configuration inside each existing data BWP or outside any data BWP?
To our understanding, the BWP configuration separate from the existing BWP configuration for SRS Tx frequency hopping is a concept of virtual BWP with bandwidth part larger than the data BWP and covers all hops of SRS Tx frequency hopping in the frequency domain. Therefore, the separate BWP configuration should be outside of any data BWP.
Proposal 3: The separate BWP configuration to support SRS Tx frequency hopping is outside of any data BWP configuration.

Q3: Please confirm if UE/gNB measurement reported with frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference and gNB Rx-Tx time difference measurements for DL-TDOA, UL-TDOA and Multi-RTT positioning methods.
We think that Tx/Rx frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference and gNB Rx-Tx time difference measurements. In addition, we also think that Tx/Rx frequency hopping is applicable to DL PRS RSRP/RSRPP, UL SRS RSRP/RSRPP measurements as well.
Proposal 4: UE/gNB measurement reported with frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference, DL PRS RSRP/RSRPP, UL SRS RSRP/RSRPP measurements.

2.2 Clarifications on bandwidth aggregation for positioning
In this section, we discuss on the questions raised by RAN2 on bandwidth aggregation for positioning.
Q1: For PRS bandwidth aggregation should the LMF indicate to the UE that one TRP can have multiple pairs of aggregated PFLs i.e., multiple combinations of linked PFLs e.g., 2+2 and other combinations? Also, can the same PFL(s) be configured in different combinations of linked PFLs?
In the last RAN1 meeting, it was agreed that up to 2 combinations is supported, where 1 combination can be for FR1 and the other can be for FR2:
	Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner


In our views, the above agreement has clarified that from a UE perspective it can be configured up to 2 PFL combinations. Based on the intention of such agreement, different combination should be associated to different frequency ranges, and it is not necessary to provide to a UE multiple combinations of one TRP. 
It is noted that there are some operators in China having 3 carriers in 3.5 GHz, it is possible that one TRP can aggregate carrier 1/2/3 as combination 1, aggregate carrier 1/2 as combination 2, and aggregate carrier 2/3 as combination 3, and LMF can provide different combinations to a UE. However, we don’t see the necessity and benefits to provide different combinations to a UE. To acquire “best” performance, we think that combination 1 is the only reasonable configuration. If 2 aggregated carrier can meet the requirement, then either combination 2 or 3 can be provided to the UE.
Proposal 5: Do not support one TRP to have multiple pairs of aggregated PFLs. Do not support same PFL(s) to be configured in different combinations of linked PFLs.

Q2: Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
Similar discussion has been considered in supporting UE Rx-Tx time difference in RRC_IDLE state in LPHAP, as SRS transmissions in RRC_IDLE state is not supported, UE Rx-Tx time difference measurement in RRC_IDLE state using bandwidth aggregation is not supported.
Proposal 6: Do not support UE Rx-Tx time difference measurement in RRC_IDLE state using bandwidth aggregation.

Q3: To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following condition which should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs was marked as FFS in an earlier RAN1 agreement but the current status is unclear: “FFS: The same number of PRS resource sets and resources for a TRP”. Please clarify if this condition is to be satisfied or not.
In previous RAN1 meetings, the condition regarding same number of PRS resources in a resource set for a TRP has been intensively discussed without any consensus. It was guided that such issue was closed with no conclusion in RAN1 and no further discussion will be pursued. To our understanding, the condition will not be considered for bandwidth aggregation.
Proposal 7: The condition regarding the same number of PRS resource sets and/or resources per TRP is not further considered in RAN1.

2.3 Clarifications on carrier phase positioning
In this section, we discuss on the questions raised by RAN2 on bandwidth aggregation for positioning.
Q1: Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?
For legacy positioning measurement without bandwidth aggregation, the UE DL PRS processing capability is defined per PFL. For a UE being configured with multiple PFLs, it is expected to process one frequency layer at a time. In our views, the carrier phase measurement should be for one PFL. Since this is in the maintenance phase, we don’t think further discussion on the interaction between carrier phase positioning and bandwidth aggregation for positioning should be considered in RAN1.
Proposal 8: Do not further pursue any discussion regarding the interaction between carrier phase positioning and bandwidth aggregation for positioning in RAN1. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the carrier phase measurement should be for one PFL.

Q2: Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.
Yes, and it has been reflected in RAN1 specifications.
Proposal 9: Simultaneous measurement on same DL PRS by a target UE and a PRU applies for both carrier phase measurements and legacy measurements.

Q4: For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?
From our understanding, the indicated time window is for gNB to perform simultaneous reception of SRS from a target UE and a PRU, the time window itself should be transparent to the UE.
Proposal 10: For simultaneous transmission of UL SRS from a target UE and a PRU, the indicated time window should be transparent to the UE.

Q6: Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?
In the last RAN1 meeting, the following conclusion has been reached. Therefore, the carrier phase reported by UE should be for the first path.
	Conclusion
No further discussion in RAN1 regarding the definition of per path RSCPD in Rel-18.
· Note: This conclusion does not impact the existing definition of the RSCP.


Proposal 11: The carrier phase reported by UE should be for the first path of the associated legacy timing measurement.

[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on the RAN2 LS for clarifications on positioning, and the following proposals are made:
Proposal 1: The DL PRS Rx frequency hopping pattern should be up to UE, and LMF does not need to configure hopping pattern to the UE.
Proposal 2: The UL SRS Tx frequency hopping pattern is configured to the UE by the serving gNB.
Proposal 3: The separate BWP configuration to support SRS Tx frequency hopping is outside of any data BWP configuration.
Proposal 4: UE/gNB measurement reported with frequency hopping applies to RSTD, RSRP, RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference, DL PRS RSRP/RSRPP, UL SRS RSRP/RSRPP measurements.
Proposal 5: Do not support one TRP to have multiple pairs of aggregated PFLs. Do not support same PFL(s) to be configured in different combinations of linked PFLs.
Proposal 6: Do not support UE Rx-Tx time difference measurement in RRC_IDLE state using bandwidth aggregation.
Proposal 7: The condition regarding the same number of PRS resource sets and/or resources per TRP is not further considered in RAN1.
Proposal 8: Do not further pursue any discussion regarding the interaction between carrier phase positioning and bandwidth aggregation for positioning in RAN1. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the carrier phase measurement should be for one PFL.
Proposal 9: Simultaneous measurement on same DL PRS by a target UE and a PRU applies for both carrier phase measurements and legacy measurements.
Proposal 10: For simultaneous transmission of UL SRS from a target UE and a PRU, the indicated time window should be transparent to the UE.
Proposal 11: The carrier phase reported by UE should be for the first path of the associated legacy timing measurement.
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