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Attachments:


1. Overall Description:

RAN1 would like to thank RAN2’s LS R2-2311391 (R1-2310787) for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning.  
With regards to the following questions from RAN2, RAN1 provide the corresponding answers as below:
RedCap positioning:
· 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?
    [RAN1 reply] For DL PRS Rx frequency hopping, LMF does not need to signal the hopping pattern configuration to UE. For UL SRS Tx frequency hopping, the hopping pattern configuration is signaled from gNB to UE. LMF may need to request gNB for SRS Tx frequency hopping. The relative agreements are provided here.
	Agreement
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 

The location information request can also optionally include the total bandwidth of all hops.

Agreement
For SRS Tx hopping, the configuration parameters values are:

· For the hop bandwidth common to all hops

· Configuration re-uses C_SRS

· The values of C_SRS in legacy SRS for positioning such that the maximum bandwidth is: 104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when B_SRS equal 0. 
· For the starting RB of the first hop in time domain:

· Configuration re-uses the IE freqDomainShift

· The range is {0,268} RBs

· For the single overlap common to all hops for the SRS resource

· The value can be 0,1,2,4 RBs

· Note: This is a new IE 

· For the starting slot offset and starting symbol for the SRS resource with tx hopping (first hop in time)

· The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset

· Note: this is for the periodic [and semi-persistent] SRS

· Starting symbol: {0,1,2,…13} in symbol

· Starting slot reuses the SRS-PeriodicityAndOffset IE

· Starting symbol reuses the starting position startPosition in the IE resourceMapping
· The starting slot offset and symbol for each of the hops following the first hop in time, 

· FFS: The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset

· Note: this is for the periodic [and semi-persistent] SRS

· Starting symbol: {0,1,2,…13} in symbol 

· this is a new IE

· The number of consecutive symbols in a hop common to all hops

· Values are 1,2,4,8 and 12 symbols

· Configuration re-uses the IE nrofsymbols in resourcemapping
· The number of hops 

· Values are 2,3,4,5,6 

· This is a new IE 


· 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?
[RAN1 reply] Firstly, RAN1 do not think SRS for positioning frequency hopping is supported by using a BWP configuration, it is more like a “virtual BWP” configuration where it does not necessarily mean we need to use the term “BWP” for SRS for positioning frequency hopping. Based on RAN1’s agreements, SRS for positioning with Tx hopping is configured using a configuration where the configuration may include SCS, CP size and bandwidth (position and size). We suggest to directly include the configuration parameter (i.e., SCS, CP size and bandwidth) in SRS-config. Hence, SRS-config with the newly added SCS, CP, etc. is still configured inside existing data BWP.

	Agreement
For RedCap UEs, support SRS for positioning frequency hopping by 

· Using a configuration separate from the existing BWP configuration

· FFS: hopping is configured within a SRS resource or across SRS resources

Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP


· 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.
[RAN1 reply] Yes, from RAN1’s perspective, frequency hopping is mainly introduced to improve positioning accuracy for timing-based positioning method. frequency hopping can be applied 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:
· 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?
    [RAN1 reply] From RAN1 perspective, the UE shall report one carrier phase measurement for the center frequency of the linked/aggregated PFLs including the gaps between adjacent PFLs. 

· 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.
    [RAN1 reply] The simultaneous measurement on same DL PRS by a target UE and a PRU applies for the legacy measurement along with the carrier phase measurement. It can also be applied only for all legacy measurements without carrier phase measurement.
· 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.
    [RAN1 reply] The number of time windows for UE and PRU(s) perform measurement can be {1,2}. Each window is configured with a window length and window period which result in multiple time instances of the window. 
· 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?
    [RAN1 reply] Yes, there’s a need for gNB to indicate the time window(s). In the RAN1#114 meeting, RAN1 agreed that LMF can request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s). 
· 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?
    [RAN1 reply] In RAN1’s agreement, carrier phase measurements are reported together with legacy timing measurement results. Hence, LMF shall be able to forward the legacy measurement alone or forward the legacy measurement along with the carrier phase measurement for UE-based positioning. As for the provisioning of assistance data, the target UE can request the LMF to forward PRU’s measurement result with expected periodicity. The candidate values of the expected periodicity can be the same as the higher layer parameter of reportingInterval.
· Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?
    [RAN1 reply] Only for the first path. In last RAN1#114b meeting, RAN1 reached an agreement saying that Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18. 
Bandwidth aggregation for positioning:
· 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?
    [RAN1 reply] As shown in RAN1’s LS R1-2310478, configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). From RAN1 perspective, it is unnecessary to configure the same PRS resource set in different combinations of linked PFLs for PRS assistance data. For example, PRS resource set 1 in PFL 1 is linked with PRS resource set 0 in PFL 0, and PRS resource set 1 in PFL 1 is also linked with PRS resource set 2 in PFL2, that implies all three PRS resource sets should be linked together. In such case, LMF can just indicate all three PRS resource sets are linked together by PRS assistance data. It is noted that LMF can further indicate UE which two or three PFLs to be used for performing joint measurement even if three PFLs are linked. 
    However, different PRS resource sets from a PFL can be configured in multiple PFL combinations. For example, PRS resource set 1 from PFL1 is linked with PRS resource set 0 from PFL0, and another PRS resource set 2 from PFL1 is linked with PRS resource set 3 from PFL2. This case is valid since PRS resource set 1 and set 2 may have different power allocation, periodicity, etc.
· Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
    [RAN1 reply] Yes, UE can do Rx-Tx time difference measurement using bandwidth aggregation in RRC_IDLE state, but can only report this result in RRC_CONNECTED or RRC_INACTIVE state.
· 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.
[RAN1 reply] No, RAN1 does not reach the consensus to agree this condition finally.
· 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 reply] It means, in the IE of DL-PRS-ID-Info which provides the IDs of the reference TRPs' DL-PRS Resources, the DL-PRS resource sets can be aggregated ones. 
2. Actions:

To RAN2

ACTION: RAN1 respectfully asks RAN2 to take the above agreement into consideration for their future work.
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