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Overall Description
RAN1 thanks RAN2 for LS R2-2311391, in which RAN2 askes RAN1 the following questions.
RAN2’s Questions:
	RAN2 discussed RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning in RAN2#123bis. During this discussion some open issues that require further clarifications/answers from RAN1 were identified. RAN2 kindly requests RAN1 to provide answers/clarifications to these questions/issues listed below:
RedCap positioning:
· Q1.1) 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?
· Q1.2) 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?
· Q1.3) 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.

Carrier phase positioning:
· Q2.1) 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?
· Q2.2) 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.
· Q2.3) For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
· Q2.4) 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?
· Q2.5) For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
· Q2.6) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?

Bandwidth aggregation for positioning:
· Q3.1) 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?
· Q3.2) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
· Q3.3) 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.
· Q3.4) RAN1 agreed that for PRS bandwidth aggregation across PFLs, in a measurement report element, support the “aggregated reference RSTD”. RAN2 would further clarification on what this aggregated reference RSTD reporting requirement is.



RAN1 has discussed the above questions in RAN1#115 and would like to provide the following responses to RAN2’s questions.
RAN1’s replies:
	RedCap Positioning:
· To Q1.1: 
· For DL PRS Rx hopping, there is no need for LMF to configure frequency hopping pattern and signal the hopping pattern configuration to the UE.
· For UL SRS Tx hopping, the explicit signaling is required to indicate the frequency hopping pattern configuration. 
· Details of signalling of the configuration are up to RAN2.
· To Q1.2: 
· From RAN1’s perspective, for RedCap UEs to support SRS for positioning frequency hopping by using a BWP configuration separate from the existing BWP configuration, RAN1 does not have any restrictions on whether the separate BWP configuration is inside each existing data BWP or outside any data BWP.
· To Q1.3: 
· RAN1 confirms that 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.
Carrier phase positioning:
· To Q2.1: 
· When bandwidth aggregation positioning is configured involving 2 or 3 positioning frequency layers (PFL), the UE can report the carrier phase measurement for each of the aggregated PFLs.
· To Q2.2: 
· The simultaneous measurement on the same DL PRS by a target UE and a PRU applies also to the legacy measurements (e.g., timing, power measurements) along which the carrier phase measurements are reported.
· To Q2.3: 
· For simultaneous measurement on same DL PRS by a target UE and a PRU, up to two sets of time window configuration parameters can be signalled to UE for measuring the DL PRS from a TRP. Each set of time window configuration parameters results in multiple time domain window instances for the measurement.
· To Q2.4: 
· There is no need for gNB to indicate the time window(s) directly to UE for simultaneous transmission of UL SRS from a target UE and a PRU.
· To Q2.5: 
· For UE-based carrier phase positioning, the LMF can forward both the carrier phase measurement and the legacy measurement associated with the carrier phase measurement from the PRU to the target UE.
· If UE-based periodic positioning services need to be supported, positioning assistance data containing PRU measurement (and additional information of the same PRU) needs to be provided periodically to the target UE.
· The UE can send a request to the LMF to initiate the periodic provisioning of assistance data. 
· It is up to RAN2 to work on the signalling details.
· To Q2.6: 
· Carrier phase measurements reported by UE or TRP are only for the first path of the associated legacy timing measurement.
Bandwidth aggregation for positioning:
· To Q3.1: 
· RAN1 has agreed to support configuring up to two PFL combinations, where PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4. The combinations are measured in TDMed manner. However, the same PFL(s) configured in different combinations of linked PFLs are not supported.
· To Q3.2: 
· For bandwidth aggregation positioning, UE Rx-Tx time difference measurement in RRC_IDLE is not supported.
· To Q3.3: 
· The number of PRS resource sets and resources are the same for the aggregated DL PFLs in a TRP.
· To Q3.4: 
· The term “aggregated reference RSTD” denotes the reference TOA of the reference TRP is measured from the aggregated DL PRS resources.




Actions
To RAN2:
Action: RAN1 respectively asks RAN2 to take the above reply into account for future work.
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