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[bookmark: _Ref521334010]Introduction
In the LS [1], RAN2 has requested RAN1 to clarify the following questions on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning:
	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.



In this contribution, we discuss the questions from RAN2 and share our view on the response to the RAN2 LS [1].
Discussion on questions for RedCap Positioning
Q1.1
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?
For DL PRS Rx frequency hopping pattern, it is up to UE implementation from RAN1’s perspective. So there is no need for LMF to configure DL PRS Rx hopping pattern and signal the hopping pattern configuration to the UE.
For the question Q1.1 regarding UL SRS Tx frequency hopping pattern, the following agreements were made in RAN1. 
	Agreement
For UL SRS Tx hopping, the frequency hopping pattern is configured with overlapping or non-overlapping hops.
· FFS: exact patterns to be supported 
· FFS: whether the overlapping hops may or may not be adjacent in the time domain
· Note: RAN1 assumes that no additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.
Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.
Agreement
For the SRS Tx hopping pattern configuration support at least the staircase pattern, including a wrapped staircase pattern.
· Support configuring the starting PRB of the first hop
· FFS: details of signalling of PRB overlap across consecutive hops and bandwidth of each hop



For UL SRS Tx frequency hopping, we recommend responding RAN2 that the explicit signaling is required to indicate the frequency hopping pattern configuration and sharing the aforementioned agreements with RAN2. Details of signalling of the configuration are up to RAN2. 
Proposal 1: Adopt the following response to the question Q1.1 on RedCap Positioning:
· 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.
Q1.2
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?
For the question Q1.2, The following agreements were achieved regarding SRS configuration.
	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
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 frequency 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 



The above agreements show that the configuration parameters values for SRS Tx hopping include time domain parameters and frequency domain parameters. 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.
Observation 1: RAN1 does not have any restrictions on whether the separate BWP configuration of SRS for positioning frequency hopping is inside each existing data BWP or outside any data BWP.
Proposal 2: Adopt the following response to the question Q1.2 on RedCap Positioning:
· 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.
Q1.3
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.
In the WID on Expanded and Improved NR Positioning [2], the objective for the support of RedCap positioning is as follows.
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].



The WID does not mention any positioning method in particular to be supported for redcap UEs. Since both UL and DL positioning methods are in scope, our understanding is that all RAT dependent methods can be considered.
Proposal 3: Adopt the following response to the question Q1.3 on RedCap Positioning:
· 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.

Discussion on questions for Carrier Phase Positioning
Q2.1
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?
For the question Q2.1, RAN1 has not discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning during Rel-18 WI phase. In Rel-18 SI, multiple-carrier based carrier phase positioning has been demonstrated to be effective on resolving the integer ambiguity and robust on some error sources such as ARP errors. When bandwidth aggregation for positioning is not considered, carrier phase measurement is limited to a single carrier/PFL according to Rel-18 Positioning WID [2]. When bandwidth aggregation for positioning is configured, UE needs to process the DL PRS for all of the aggregated carriers. In this case, the UE should be able to provide the carrier phase measurements for each of the aggregated carriers. Therefore, the response to RAN2 should be that when bandwidth aggregation is used, which involves 2 or 3 positioning frequency layers (PFL), the UE can report the carrier phase measurement for each aggregated PFL.
Proposal 4: Adopt the following response to the question Q2.1 on carrier phase positioning:
· 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.
Q2.2
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.
For the question Q2.2, RAN1 has made the following agreement in RAN1#114:
	Agreement (RAN1#114)
Endorse the following RAN1 reply on PRU procedures
RAN1 reply:
	Current RAN1 specifications do not support a mechanism to ensure simultaneous measurements/transmissions (e.g. in the same slot(s)) for multiple UEs, including a target UE and a PRU.
RAN1 will continue discussions on what enhancements to LPP, NRPPa, and/or RAN signaling are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, including a target UE and a PRU; and to support simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
Note: The enhancements might or might not have RAN1 specification impact.



In above reply, RAN1 indicated that RAN1 would continue the discussions on the enhancements that are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
In this LS, RAN1 informs SA2 that RAN1 has continued the discussion, and reached the following agreements related to the support of simultaneous measurements of the same DL-PRS for multiple UEs and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information.

To SA2:
Action: RAN1 respectfully asks SA2 to take the above reply into account for future work. 
To RAN2/RAN3:
Action: RAN1 respectfully asks RAN2/RAN3 to work on the necessary higher-layer signalling support, and provide feedback if there is any concern.

R1-2308643	[Draft] Reply LS on PRU Procedures	CATT
Agreement
Endorse the draft LS in R1-2308643.
Final LS in R1-2308644.



Based on the above agreement, it is our understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to both NR carrier phase positioning and the existing uplink and downlink positioning measurements and methods. Therefore, simultaneous measurement on 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.
Proposal 5: Adopt the following response to the question Q2.2 on carrier phase positioning:
· 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.
Q2.3
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.
For the question Q2.3, RAN1 has made the following agreements in RAN1#113 and RAN1#114bis:
	Agreement（RAN1#113）
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355. 
· FFS: the maximum number of the windows
Agreement（RAN1#114bis）
Adopt the following changes to the previous agreement made in RAN1#114:
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.






From the above agreement, the number of time window(s) can be {1, 2} for simultaneous measurement on the same DL PRS by a target UE and a PRU. Each set of time window configuration parameters results in multiple time domain window instances for the simultaneous measurement. 
Proposal 6: Adopt the following response to the question Q2.3 on carrier phase positioning:
· 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.

Q2.4
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?
Regarding the question Q2.4, there is no need for gNB to indicate the time window(s) directly to UE. The reason lies that when UL SRS is configured by the serving gNB through RRC signalling, the UL time window(s) has been considered by the serving gNB during the process.
Proposal 7: Adopt the following response to the question Q2.4 on carrier phase positioning:
· 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.
Q2.5
There are three sub-questions for question Q2.5 on UE-based carrier phase positioning.
Q2.5.1) 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? 
Regarding the question Q2.5.1, it has been discussed in RAN1#114bis without conclusion. In our opinion, 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. Legacy measurement together with the carrier phase measurement can be used by the target UE to determine the initial UE location more accurately, which is especially helpful for resolving the integer ambiguity of one-shot carrier phase positioning.
Q2.5.2) 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? 
In our opinion, if UE-based periodic positioning services need to be supported, positioning assistance data containing PRU measurement (and possibly additional information of the same PRU) needs to be provided periodically to the target UE (e.g., at the same periodicity). It is up to RAN2 to how to implement it, e.g., according to the periodic assistance data provided by A-GNSS.
Q2.5.3) Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
Regarding the question Q2.5.3, in our view, the UE can send a request to the LMF to initiate the periodic provisioning of assistance data, e.g., following a similar procedure used by A-GNSS. It is up to RAN2 on the design of the signalling details.
Proposal 8: Adopt the following responses to the question Q2.5 on carrier phase positioning:
· 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.

Q2.6
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?
For the question Q2.6, RAN1 has made the following agreement in RAN1#114bis:
	Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.


Based on the RAN1’s agreement, carrier phase measurements reported by UE or TRP are only for the first path of the associated legacy timing measurement.
Proposal 9: Adopt the following response to the question Q2.6 on carrier phase positioning:
· Carrier phase measurements reported by UE or TRP are only for the first path of the associated legacy timing measurement.
Discussion on questions for Bandwidth Aggregation for Positioning
Q3.1
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?
For the question Q3.1, RAN1 has made the following agreement in RAN1#114bis:
	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 the aforementioned agreement, RAN1 has decided “Configuring up to two PFL combinations is supported”, which are measured in TDMed manner. To simplify bandwidth aggregation for positioning, we propose limiting the combinations to 2+2 cases when two PFL combinations are supported. Other additional combinations should not be supported in Rel-18. Furthermore, the idea of allowing the same PFL(s) to be configured in different combinations of linked PFLs was not discussed during the WI. In our opinion, further enhancement of bandwidth aggregation for positioning into such complexities during the WI maintenance phase should be avoided.
Proposal 10: Adopt the following response to the question Q3.1 on bandwidth aggregation for positioning:
· 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.

Q3.2
Q3.2) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
Regarding the question Q3.2, it is our understanding that when multi-RTT positioning is not supported for UE is in RRC_IDLE. Consequently, there is no requirement to facilitate UE Rx-Tx time difference measurement in RRC_IDLE for bandwidth aggregation positioning. RAN1 should clearly convey to RAN2 that this scenario is not supported.
Proposal 11: Adopt the following response to the question Q3.2 on bandwidth aggregation for positioning:
· For bandwidth aggregation positioning, UE Rx-Tx time difference measurement in RRC_IDLE is not supported.

Q3.3
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.
As for the question Q3.3 concerning “FFS: The same number of PRS resource sets and resources for a TRP”, our understanding is that RAN1 has discussed this matter in the previous meetings without reaching a final conclusion. While the condition of  “the same number of PRS resource sets and resources for a TRP” in aggregated DL PFLs” may not be necessary, since UE can simply aggregate the PRS resources transmitted at the same OFDM symbols, we are open to introducing the condition for the sake of simplicity.
Proposal 12: Adopt the following response to the question Q3.3 on bandwidth aggregation for positioning:
· The number of PRS resource sets and resources are the same for the aggregated DL PFLs in a TRP.

Q3.4
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.
Regarding the last question Q3.4 on the term “aggregated reference RSTD”, our understanding is that simply that the TOA of the reference TRP in RSTD measurements is obtained by aggregating the DL PRS resources, similar to the TOAs of the target TRPs in RSTD measurements. RAN1 can provide a straightforward explanation to RAN2 regarding this matter.
[bookmark: P4]Proposal 13: Adopt the following response to the question Q3.4 on bandwidth aggregation for positioning:
· The term “aggregated reference RSTD” denotes the reference TOA of the reference TRP is measured from the aggregated DL PRS resources.

Conclusion
In this contribution, we discussed the response to RAN2’s LS on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning. Based on the discussion, we have the following observation and proposals:
Observation 1: RAN1 does not have any restrictions on whether the separate BWP configuration of SRS for positioning frequency hopping is inside each existing data BWP or outside any data BWP.
Proposal 1: Adopt the following response to the question Q1.1 on RedCap Positioning:
· 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.
Proposal 2: Adopt the following response to the question Q1.2 on RedCap Positioning:
· 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.
Proposal 3: Adopt the following response to the question Q1.3 on RedCap Positioning:
· 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.
Proposal 4: Adopt the following response to the question Q2.1 on carrier phase positioning:
· 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.
Proposal 5: Adopt the following response to the question Q2.2 on carrier phase positioning:
· 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.
Proposal 6: Adopt the following response to the question Q2.3 on carrier phase positioning:
· 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.
Proposal 7: Adopt the following response to the question Q2.4 on carrier phase positioning:
· 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.
Proposal 8: Adopt the following responses to the question Q2.5 on carrier phase positioning:
· 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.
Proposal 9: Adopt the following response to the question Q2.6 on carrier phase positioning:
· Carrier phase measurements reported by UE or TRP are only for the first path of the associated legacy timing measurement.
[bookmark: _GoBack]Proposal 10: Adopt the following response to the question Q3.1 on bandwidth aggregation for positioning:
· 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.
Proposal 11: Adopt the following response to the question Q3.2 on bandwidth aggregation for positioning:
· For bandwidth aggregation positioning, UE Rx-Tx time difference measurement in RRC_IDLE is not supported.
Proposal 12: Adopt the following response to the question Q3.3 on bandwidth aggregation for positioning:
· The number of PRS resource sets and resources are the same for the aggregated DL PFLs in a TRP.
Proposal 13: Adopt the following response to the question Q3.4 on bandwidth aggregation for positioning:
· The term “aggregated reference RSTD” denotes the reference TOA of the reference TRP is measured from the aggregated DL PRS resources.
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