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R1-2310787	LS on request for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning	RAN2, Nokia
RAN2 is requesting RAN1 input on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning. RAN1 response needed. To be handled in agenda item 8.3. To be moderated by Hyunsu (Nokia).
RAN2 sent this LS [1] to RAN1 and asked RAN1 to provide answers to their questions. The incoming LS is as follows:
	1. Overall Description:
	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:
· [bookmark: _Hlk150441971]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 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?
· 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:
· [bookmark: _Hlk150445839]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?
· 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 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 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?
· 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?
· 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:
· 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?
· Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
· 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 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.

2. Actions:
To RAN1.
ACTION: 	RAN2 respectfully asks RAN1 to provide answers to questions and clarifications to issues raised on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning.


In this contribution, we discuss this LS to provide RAN1 answers. For easy discussion, it is numbered on each question.
Discussion 
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?
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?
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.


Summary of company inputs [2]-[22]:
	Company Name
	

	Vivo
	Q1) For DL PRS Rx frequency hopping, from RAN1 perspective, there is no need for LMF to signal the hopping pattern configuration to UE. To request UE to perform DL PRS Rx frequency hopping by LMF, the following agreement was achieved.
Q2) For UL SRS Tx frequency hopping, the following agreements related to the hopping pattern were achieved.
It is the separate BWP configuration outside any data BWP.
Q3) Yes.

	Intel
	Q1) For DL PRS Rx frequency hopping, the hopping pattern is up to UE implementation and a pattern configuration does not need to be provided to a UE. For UL SRS Tx frequency hopping, the hopping pattern configuration is provided to a UE by the gNB via higher layer signalling and hopping rules are defined in the RAN1 specifications. Related RAN1 agreements:
Q2) SRS for positioning with Tx frequency hopping is configured within an uplink carrier using a separate BWP configuration that can be within or outside of the uplink BWPs configured for communications
Q3) Yes, UE/gNB measurements based on 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.

	Spreadtrum
	Q1) Proposal 1: From the perspective of RAN1, for DL PRS Rx frequency hopping, LMF does not need to signal the hopping pattern configuration to the UE.
Q2) Proposal 2: The separate BWP configuration for SRS for positioning with Tx hopping is outside any data BWP.
Q3) Proposal 3: From the perspective of RAN1, UE/gNB measurement reported with frequency hopping can apply 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.

	oppo
	Q1) No, LMF does not have to signal the hopping pattern configuration to RedCap UE for neither DL PRS Rx frequency hopping nor UL SRS Tx frequency hopping.
Q2) The separate BWP configuration should be outside of existing data BWP.
Q3) The UE/gNB measurement report with frequency hopping applies to all above-mentioned positioning methods.

	CATT
	Q1) 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.
Q2) 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.
Q3) 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.


	ZTE
	Q1) 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
Q2) 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.
Q3)_ 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.

	CMCC
	Q1) 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) Proposal 3: The separate BWP configuration to support SRS Tx frequency hopping is outside of any data BWP configuration.
Q3) 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.

	InterDigital, Inc.
	Q1) Proposal 1: Regarding the question about the details of configuration for Rx frequency hopping, the LMF can provide at least the total bandwidth of all hops to the UE according to the agreement made in RAN1#114b.
Q2) Proposal 2: Regarding the question about the details of configuration for SRS for positioning with Tx frequency hopping, the LMF can provide at least values for hop bandwidth, starting RB, overlap value, starting slot offsfet/symbol for the SRS resource, starting slot offset and symbol for each of the hops following the first hop in time, number of consecutive symbols in a hop and number of hops to the UE
Q3) Inform RAN2 the decision about whether the LMF explicitly indicates the frequency hop index of the initial hop to the UE or not for SRSp with Tx hopping

	NTT
	Proposal 1:
· LMF does not have to signal the hopping pattern configuration to the UE.
Proposal 2:
· Separate BWP outside any data BWP can be configured from the RAN1 perspective.
Proposal 3:
· RAN1 can confirm 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.

	Samsung
	Q1) the hop pattern configuration is not needed for DL PRS Rx frequency hopping, but it is needed for UL SRS Tx frequency hopping.
Q2) RAN1’s intention is to use a separate configuration for the hop related operation, don’t need to tie with any specific data BWP. It’s more aligned with “outside any data BWP”. But the detailed signalling design is up to RAN2
Q3) Yes.

	LGE
	Observation 1:
· For DL PRS Rx / UL SRS Tx frequency hopping, LMF does not need to signal hopping pattern to the UE. 
· SRS for positioning frequency hopping is configured separately from existing BWP configuration 
· 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

	Ericsson
	Proposed response 1a (redcap positioning) The LMF does not have to signal the hopping pattern configuration to the UE
Proposed response 1b (redcap positioning) The gNB configures the hopping pattern for the SRS with tx hopping as part of the SRS configuration. 
Proposed response 1c (redcap positioning) SRS for positioning resources with Tx hopping are configured separately from the data BWP configuration. 
Proposed response 1d (redcap positioning) Positioning of redcap UEs with Tx or Rx hopping is supported for 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.

	Huawei
	Q1) For DL PRS Rx frequency hopping, LMF does not need to send the hopping pattern to the UE, but LMF should send a generic request for Rx hopping as well as an optional overall hopping bandwidth if UE supports such a feature. For SRS Tx hopping, similarly, LMF does not send the hopping pattern, but LMF should send to the UE’s serving gNB a generic request for Tx hopping and the existing parameter Bandwidth in the Requested SRS Transmission Characteristics IE can be used as the overall hopping bandwidth.
Q2) It could be outside any data BWP.
Q3) RAN1 confirms the understanding, and confirms it also applies to DL PRS-RSRPP.

	Qualcomm
	Q1) For DL PRS Rx frequency hopping, the LMF does not signal the hopping pattern configuration to the UE. The LMF includes an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling which can also optionally include the total bandwidth of all hops, according to the agreement below: For UL SRS Tx frequency hopping, the serving gNB configures the UE with an SRS for positioning with frequency  hopping.
Q2) The SRS for positioning frequency hopping configuration should be a separate configuration from the existing BWP configuration, as it has been agreed below. It is up to RAN2 to decide whether such separate configuration should be inside the existing data BWP or outside the data BWP.
Q3) Yes it applies to all legacy measurements and methods for both DL, UL, DL+UL positioning. Note that carrier phase measurements based on frequency hopping are not in scope of this release.

	Nokia/NSB
	Q1) based on the RAN1 agreement, the LMF may need to provide the total bandwidth of all hops, but the LMF does not need to provide the DL PRS Rx frequency hopping pattern. For the provided total bandwidth, the UE would be able to determine the number of hops, hop duration and the bandwidth of each hop to perform DL PRS Rx frequency hopping for a specific DL PRS resource. For the UL SRS frequency hopping, however, the gNB should provide the UE with the Tx frequency hopping pattern configuration. The following is the agreed parameters for SRS frequency hopping parameters.
Q2) The bandwidth of the separate BWP for SRS frequency hopping exceeds the maximum bandwidth that UE supports, so the resources comprising separate BWP should be considered as a virtual respources. The separate BWP configuration to support SRS frequency hopping could not be inside each existing data BWP.
Q3) Yes. In addition, the UE/gNB measurement reported with frequency hopping also applies to RSRPP measurement.




Question 1
	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?


1.1.1.1 Proposal 1 (1st round)
Proposal 1: Proposed answer for Q1)
LMF does not need to provide the UE with the hopping pattern configuration for DL PRS Rx frequency hopping or UL SRS Tx hopping.
· For DL PRS Rx frequency hopping, LMF sends an explicit request for DL PRS Rx hopping measurement and reporting in the location request signaling based on the following agreement.
	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.


· For UL SRS frequency hopping, a serving gNB provides the UE with a SRS Tx frequency hopping pattern.

Companies views:
	Company Name
	Comments

	InterDigital
	We have a proposal for modification based on the agreement. It should capture the optional singaling of total bandwidth for all hops.
Proposal 1: Proposed answer for Q1)
LMF does not need to provide the UE with the hopping pattern configuration for DL PRS Rx frequency hopping or UL SRS Tx hopping.
· For DL PRS Rx frequency hopping, LMF sends an explicit request for DL PRS Rx hopping measurement and reporting, and optionally include the total bandwidth of all hops in the location request signaling based on the following agreement.
	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.


· For UL SRS frequency hopping, a serving gNB provides the UE with a SRS Tx frequency hopping pattern.


	Huawei, HiSilicon
	We are generally fine with the reply.

One question for clarification on the UL part is whether we should reply on LMF-gNB signalling aspects.

	Qualcomm
	We support the TP

	LGE
	We support the TP

	vivo
	OK

	ZTE
	We support FL’s proposal. For UL part, I guess it is not RAN2’s question.

	Moderator
	For the suggestion from InterDigital, I think it is aligned with the RAN1 agreement. Let me ask if companies are okay with the proposed change in the offline session.

For the question from Huawei/HiSilicon, we are okay to add LMF-gNB siganling aspect, but I think in this question, the question is about providing information to the UE. 

	CATT
	Support the updated proposal from InterDigital.

	Lenovo
	Also support the proposal with InterDigitial’s update.

	
	

	
	

	
	

	
	




Question 2 and 3
	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?
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.


1.1.1.2 Proposal 2 (1st round)
(offline consensus) Proposal 2: Proposed answer for Q2 and Q3, respectively.
· From RAN1 perspective, The separate BWP configuration could be is outside any data BWP configuration.
· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.

Companies views:
	Company Name
	Comments

	InterDigital
	Ok.

	Huawei, HiSilicon
	Support.

	Qualcomm
	We are not sure the first bullet is replied clearly enough. What does “a configuration could be outside a data BWP” mean? Our suggestion is the following:  

The BWP configuration that includes the SRS for positioning frequency hopping should be a separate configuration outside the existing BWP configuration.

	LGE
	First, we prefer not to use “BWP configuration” for SRS for positioning frequency hopping. If the existing naming “BWP” is reused, we may need to check and modify several RAN1 spec issues under BWP operation, for example BWP switching. So we prefer remove “BWP” in the first bullet. As a second preference, we also fine with adding “virtual” before the “BWP”. 
We are fine with the second bullet. 

	Vivo
	Same view as Qualcomm, otherwise, why we need to do frequency hopping and considering the switch time between hop and active BWP.

	ZTE
	For the first question, we don’t support the reply. Whether the BWP configuration inside the data BWP or not is just RRC signaling structure. From our view, the BWP configuration (i.e., SCS, CP size and bandwidth) for SRS Tx hopping can even be configured inside in SRS-config. We prefer to say:
The BWP configuration is per SRS-config

For second question, Yes.

	Moderator
	To Qualcomm and vivo, the wording “outside a data BWP” is from RAN2 question. I think the suggestion from Qualcomm is not much different. 

To ZTE: in order to address the concern, I have added your suggestion as an example of the first bullet. I have updated proposal as below. Let us see if it is acceptable.

Proposal 2: Proposed answer for Q2 and Q3, respectively.
· The BWP configuration that includes the SRS for positioning frequency hopping could be a separate configuration outside the existing BWP configuration (e.g., The BWP configuration is per SRS-config)
· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.

	CATT
	We are OK with the updated proposal 2 above.

	Lenovo
	Support Moderator’s updated Proposal 2. Also the use of “data BWP” is not part of the RAN1 specification terminology.

	
	

	
	

	
	

	
	



Carrier Phase Positioning
	Q4) 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?
Q5) 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.
Q6) 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.
Q7) 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?
Q8) 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?
Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?


Summary of company inputs [2]-[22]:
	Company Name
	

	Vivo [2]
	Q4) No, according to the WID and RAN1 agreement,  the DL RSCPD/RSCP measurements are obtained from a single DL PFL only.
Q5) Yes, the simultaneous measurement on same DL PRS by a target UE and a PRU applies to the legacy measurement(i.e., timing measurement ).
Q6) Up to 2 time windows can be informed to target UE and a PRU. And the window parameter also includes the periodicity, in this case, the multiple instances can be measured within different period.
Q7) Not needed.
Q8) RAN1 has not reached a consensus to forward the legacy measurement. And RAN1 doesn’t discuss the update frequency (or periodicity)of assistance data containing PRU measurement and will not pursue the issue in Rel-18.
Q9) Only first path carrier phase measurements is supported.


	Intel [3]
	Q4) In Rel-18, carrier phase measurements are limited to a single PFL in the DL and single carrier in the UL. When bandwidth aggregation is used involving 2 or 3 PFLs, the UE report carrier phase measurements for one of the indicated DL PFLs. Related RAN1 agreement:
Q5) Simultaneous measurements on same DL PRS by a target UE and a PRU applies to legacy measurements as well in addition to carrier phase measurements.
Q6) The time domain windows are periodic and a single configuration results in multiple instances of windows. However, RAN1 agreed to supporting a maximum of two time domain window configurations (see RAN1 agreement below) with the primary motivation being to enable simultaneous measurements with different UEs, e.g., one PRU may be configured to perform measurements simultaneously with different target UEs. Related RAN1 agreement:
Q7) No, it is not necessary for gNB to indicate the time window(s) directly to a UE.
Q8) While it may not be strictly necessary for the LMF to forward the legacy measurements associated with the carrier phase measurements, such information may be optionally provided to the target UE as part of positioning assistance data for UE-based positioning. 
o	The assistance data could be provisioned periodically but should be provided at least corresponding to each attempt for a positioning fix. 
o	A UE may send a request to the LMF to initiate the periodic provisioning of assistance data.
Q9) Carrier phase measurements are only reported for the first path of the associated legacy timing measurement.


	Spreadtrum [4]
	Q4) Proposal 4: When using bandwidth aggregation involving 2 or 3 positioning frequency layers (PFL), the UE should only report carrier phase measurements for one PFL
Q5) Proposal 5: The measurement window is no longer limited to RSCP/RSCPD only, which can be applicable to other measurements as well.
Q6) Proposal 6: The duration of a time window and 	the number of the time windows should be configured by gNB to UE.
Q7) Proposal 7: Only the first path carrier phase measurement was supported in R18.
Q8) Proposal 8: The same PFL(s) can be configured in different combinations of linked PFLs.
Q9) Proposal 9: UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation is not supported.


	Oppo [5-6]
	Q4) RAN1 did not discuss this interaction and when bandwidth aggregation is configured, the UE can report carrier phase measurement for each PFL or only one of the PFLs
Q5) the simultaneous measurement is applicable to carrier phase measurements and all legacy measurements
Q6) The configuration of each time window includes the start time of the time window, the duration of the time window and optionally the periodicity of the time window. Furthermore, RAN1 also agreed that the number of configurations of time window can be 1 or 2
Q7) There is no need for gNB to indicate the time window directly to UE. It is the LMF who provide the configuration of the time window to the UE
Q8) The LMF shall forward both carrier phase measurement and legacy measurement to the UE. The positioning assistance data can be provided periodically or aperiodically. The UE can send a request to the LMF to ask for assistance data.
Q9) The carrier phase measurement is only for the first path, not additional paths.


	CATT [7-8]
	Q4) •	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
Q5) •	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
Q6) •	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.
Q7) •	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.
Q8) •	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. 
o	It is up to RAN2 to work on the signalling details.
Q9) Carrier phase measurements reported by UE or TRP are only for the first path of the associated legacy timing measurement.


	Xiaomi [9]
	Q4) Yes. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the UE reports the carrier phase measurement for only one PFL.
Q5) 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.
Q6) one PRS resource set can be associated with one time window.
Q7) No. There is no need for gNB to indicate the time window(s) directly to UE for simultaneous transmission of UL SRS from a traget UE and a PRU.
Q8) RAN 1 only support LMF forward the carrier phase measurement, not contain legacy measurement.
Q9) Carrier phase measurements reported by UE only for the first path is supported in Rel-18.

	ZTE [10]
	Q4) 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.
Q5) 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.
Q6) 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.
Q7) 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).
Q8) 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.
Q9) 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.


	CMCC [12]
	Q4) 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.
Q5) Simultaneous measurement on same DL PRS by a target UE and a PRU applies for both carrier phase measurements and legacy measurements.
Q7) For simultaneous transmission of UL SRS from a target UE and a PRU, the indicated time window should be transparent to the UE.
Q9) The carrier phase reported by UE should be for the first path of the associated legacy timing measurement.


	InterDigital [13]
	Q4) Proposal 6: Regarding applicability of NR CP to BW aggregation, phase measurement is reported per frequency layer
Q5) Proposal 7: Regarding details of measurement windows for simultaneous measurements between UE and PRU, a set of time window configuration parameters can be configured, resulting in multiple measurement windows. More than one window is needed since different positioning frequency layer has different PRS configuration.
Q6) Proposal 8: From RAN1’s perspective, configuration for a time window to achieve simultaneous SRS for positioning transmission between UR and PRU is transparent to the UE.
Q7) Proposal : Regarding the question about whether legacy measurements, made by PRU, should also be forwarded to the UE by the LMF, at least RSTD measurements, made by PRU, accompanies by PRS resource IDs associated with measurements should also be forwarded to the UE, in addition to  phase measurements.
Q8) Proposal 9: Regarding the question “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”, periodic provision of assistance information specified in Clause 5.2.1a in TS 37.355 can be used as the starting point. Periodicity values between 1 and 32 seconds specified in TS 37.355 can also be used as the starting point for periodicity values.
Q9) Proposal 10: Regarding the question “Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?”, from RAN1’s perspective, the UE should be able to send a request to the LMF to initiate periodic provisioning of assistance data.


	NTT [14]
	Proposal 4:
· Carrier phase measurement for bandwidth aggregation is reported for each DL PFL or UL carrier.
Proposal 5:
· Simultaneous measurement can be applied to not only carrier phase measurement but also legacy positioning measurements.
Proposal 6:
· Rel-18 does not support carrier phase measurements for additional path.

	Samsung [15]
	Q4) RAN1 has not concluded the interaction between carrier phase positioning and bandwidth aggregation. These features are currently used separately. Higher layer configuration can configure which PFL for CPP.
Q5) Simultaneous measurement on same DL PRS by a target UE and a PRU is feasible to be applied to legacy measurements.
Q6) It is up to RAN2 to decide whether to configure multiple instances of time window configurations or a set of time window configuration.
Q7) In order to better receive the SRS more appropriately, it’s beneficial for gNB to indicate the time window(s) directly to UE.
Q8) So far RAN1 only agrees the phase measurement rather than the legacy measurement to be forwarded to UE.  RAN1 has not yet discuss or conclude how often should the forwarding to be done. RAN1 will continue discuss and will inform RAN2 if there is outcome.
Q9) only for the first path.

	LGE [16]
	Q4) RAN1 has not discussed the interaction between carrier phase measurement and bandwidth aggregation for positioning.
Q5) RAN1 agreed that DL PRS other than indicated PRS resource sets for simultaneous measurement can be used for legacy measurement.
Q6) For simultaneous measurement on same DL PRS by a target UE and a PRU, multiple instances of time window configurations need to be signalled to the target UE and PRU
Q7) UE does not need to be signalled on time window configuration for simultaneous transmission of UL SRS 
Q8) There is no consensus on forwarding legacy measurements measurement associated with the carrier phase measurement
Q9) RAN1 conclude that not to discuss further on carrier phase measurements for additional paths in Rel-18, i.e. only the carrier phase measurements for the first path is reported


	Ericsson [17]
	Proposed response 2a (carrier phase positioning):  RAN1 has not discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning, and there are no agreements related to such interaction.  According to the Release 18 positioning WID, the combination of RSCPD/RSCP measurements and bandwidth aggregation is out of scope in Release 18.
Proposed response 2b (carrier phase positioning):  Although simultaneous measurements are introduced for carrier phase positioning to mitigate the initial phase offset error source, in practice DL RSTD and UE Rx-Tx measurements may be performed simultaneously by a target UE and a TRP.  Similarly, gNB Rx-Tx measurements may be performed by a gNB for a target UE and a PRU simultaneously.

Proposed response 2c (carrier phase positioning):  Legacy positioning measurements (UE Rx-Tx, DL RSTD, DL PRS RSRP etc.) performed by a PRU and reported to LMF should not be forwarded to a target UE.

Proposed response 2d (carrier phase positioning):  To avoid phase wrap-around, LMF should forwarding PRU measurements to a target UE frequently.  Periodic provisioning of assistance data from LMF to target UE can be considered a potential solution.

Proposed response 2e (carrier phase positioning):  To reduce the signalling overhead, multiple PRU phase measurements with different time-stamps can be bundled in one message.  To reduce the signalling overhead, assistance data about stationary PRU such as its location and expected location error should only be forwarded to a target UE when it has changed.

	Huawei [18]
	Q4) RAN1 responses: RAN1 has discussed this issue, and agreed that the carrier phase measurement is for each PFL (DL) and for each SRS carrier (UL).
Q5) The measurement window for simultaneous measurement can be applicable to legacy (timing, power) measurement. RAN1 agreed to introduce a parameter from LMF to indicate the UE/gNB whether only the RSCP/RSCPD measurement is within the measurement window or all measurements are within the measurement window.
Q6) Multiples (up to 2) time window configurations need to be signalled to a UE, where each time window configuration may have its own periodicity.
Q7) There is no need
Q8) LMF forwards only the carrier phase measurement. LMF forwarding frequency is subject to deployment specific conditions (e.g. gNB clock stability) as well as PRU measurement period, and it is periodic provision of assistance data. RAN1 believes whether a UE can send the request to initiate the procedure is up to RAN2.
Q9) Only for the first path.

	Qualcomm [21]
	Q4) Interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed and are not part of the WID; carrier Phase measurements are only supported for one PFL in Rel-18.
Q5) It applies to all legacy measurements. A related LS that includes this information is R1-2308644.
Q6) A single time window configuration may result into multiple time domain window instances according to the configured periodicity. Up to 2 time window configurations can be provided.  With regards to the need for multiple time windows, different PRS resource sets and/or PFLs can be associated with a different time window, i.e., a first time window is used to measure a first PRS resource set and a second time window is used to measure a second PRS resource set.
Q7) No there is no such need.
Q8) It is still under discussion whether the legacy measurements associated with the carrier phase measurement is expected to be forwarded. From RAN1 perspective, both single instance and periodic reporting should be supported, which can be initiated by a UE sending a request to the LMF.
Q9) Carrier phase measurements are reported only for the first path.


	Nokia/NSB [ 19]
	Q4) RAN1 has not discussed the interaction between the carrier phase positioning and bandwidth aggregation for positioning measurement. Each DL RSCPD/RSCP measurement should be made per PFL not from an aggregated PFLs. The UE can report carrier phase measurement for each PFL.
Q5) It also applies to the legacy timing measurement. The introduced time window to support simulatenous measurement on the indicated PRS resource set between a target UE and a PRU can be configured to perform both the timing measurements and CP measurements.
Q6) Each window configuration at least includes a periodicity and a time-offset. The multiple windows mean the multiple window configurations composed of a different periodicity and time offset.
Q7) No
Q8) -	Regarding the forwarded measurement, the LMF forward only the carrier phase measurement obtained from the PRU.
-	Regarding the question on “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,” periodical provisioning may lead unnecessary signaling overhead. It may be reasonable for the target UE to request the PRU measurement.
Q9) The CP measurement report is only for the first detected path. When the UE reports the CP measurements and timing measurements, the timing measurements can be from additional paths. The CP measurements shouldn’t affect the legacy timing measurements.




Discussion on Question 4 and 5
	Q4) 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?
Q5) 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.


Moderator view: For Q4, I don’t think RAN1 has discussed the interaction of carrier phase positioning and bandwidth aggregation for positioning. The WID clearly describes “Specify measurements that are limited to a single carrier/PFL.”

1.1.1.3 Proposal 3 (1st round) 
Proposal 3: Proposed answer for Q4 and Q5
· No, the interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed. The UE reports the carrier phase measurement for only one PFL.
· The simultaneous measurement on same DL PRS by a target UE and a PRU also applies to all legacy measurements.

Companies views:
	Company Name
	Comments

	InterDigital
	Ok

	Huawei, HiSilicon
	We fine with the reply.

	Qualcomm
	Support

	LGE
	Fine 

	vivo
	Support

	ZTE
	OK

	CATT
	OK

	Lenovo
	Support P3 reply

	
	

	
	

	
	

	
	

	
	



Discussion on Question 6 and 7
	Q6) 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.
Q7) 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?



1.1.1.4 Proposal 4 (1st round) 
Proposal 4: Proposed answer for Q6 and Q7
· Each time window configuration includes a periodicity, which results in multiple instances of the time window. Up to 2 different window configurations can be provided.
· There is no such need.

Companies views:
	Company Name
	Comments

	Huawei, HiSilicon
	Support.

	QUalcomm
	Support

	LGE
	Generally fine. 
One minor comment: it would be better to have separate agreement or more clear description to avoid misunderstanding. 

	vivo
	Support, and considering the issue raised by ZTE in the online, can we modify it as following
Proposal 4: Proposed answer for Q6 and Q7
· Each time window configuration includes a periodicity, which results in multiple instances of the time window. Up to 2 different window configurations can be provided for a UE.
· There is no such need.


	ZTE
	We prefer to clarify the windows are configured per UE: 
Up to 2 different window configurations can be provided per UE

	Moderator
	To LGE: I understand the concern, but we would like to avoid 13 proposals for 13 questions. Once the consensus is clear on each question, let me draft the LS clearly.

To vivo/ZTE: we are okay with either one. Let me quickly check which one is acceptable in the offline session.

	CATT
	Support. 
For vivo’s comment on per UE configuration, it might be fine if the time span of DL PRS transmission from all TRPs are trasnmiited within a very short time duration. Otherwise, the measurements performance can be impacted with larger time windows. This, our preference is to have per TRP configuration. Also, DL PRS configuration is currently supported per TRP. Thus, we don’t see the issue to support per TRP configuration.

	Lenovo
	Supportive of Moderator’s proposaed reply. Ok to add per UE for further clarification.

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Discussion on Question 8 and 9
	Q8) 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?
Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?


Moderator view: For Q8, it is obvious that LMF forwards only carrier phase measurements based on RAN1 agreement. However, RAN1 has not discussed how frequent the LMF have to forward the carrier phase measurements. The periodic provision might be a basic feature. In addition, based on the inputs [3],[6],[7],[10], [19], [21], the UE request is also necessary as the LMF may not be aware how frequently the target UE needs the PRU CP measurements. 

1.1.1.5 Proposal 5 (1st round) 
Proposal 5: Proposed answer for Q8 and Q9
· LMF forwards only carrier phase measurements. Both one time (aperiodic) and periodic provision of PRU CP measurements should be supported, which could be requested by the UE. 
· UE reports carrier phase measurements only for the first path. 

Companies views:
	Company Name
	Comments

	InterDigital
	Firstly, the proposal should be broken into several bullets so we can discuss on aspects in the proposal separately.
Secondly, as shown in the agreement made in RAN1#113, there is still an FFS on other measurements that can be forwarded by the LMF. We are still discussing whether timing measurements should be forwarded by the PRU or not. We presented our argument in our tdoc [13]. 

We modify the FL’s proposal below.
Proposal 5: Proposed answer for Q8 and Q9
· LMF forwards only carrier phase and optionally legacy measurements. 
· Both one time (aperiodic) and periodic provision of PRU CP measurements should be supported
· , whichPRU measurements could be requested by the UE, from RAN1 perspective. 
· UE reports carrier phase measurements only for the first path. 


Agreement
For UE-based carrier phase positioning, support enabling LMF to forward the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.
· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.
· additional information of the same PRU includes at least PRU location. 
· FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.


	Huawei, HiSilicon
	We support the moderator’s proposal.

	Qualcomm
	We support Interdigital’s proposal; we believe the legacy measurements should also be reported.

	LGE
	Generally fine with FL’s suggestion in principle. 
For the first bullet, 
Since RAN1 have not made decision on forwarding legacy measurements, it should not be included in the reply. Meanwhile, some information need to be included in the forwarding information such as PRU location and side information for carrier phase measurement such as time stamp or PRS resource (set) ID. To avoid misunderstanding, we would like to suggest following proposal for Q8: 
- Forwarding legacy measurement associated with the carrier phase measurement is not supported in Rel-18. Both one time (aperiodic) and periodic provision of PRU CP measurements should be supported, which could be requested by the UE.
We are fine with the second bullet. 

	vivo
	The UE request signalling is unclear to us, whether the periodicity is needed to be provided in the UE request signalling?
In addition, we prefer to change “should be supported” to “could be supported”.

	ZTE
	Legacy RSTD should be always there since we don’t have standalone CPP. Here is our suggestion:

LMF can forwards legacy RSTD measurements and optionally CPP measurements.

	Moderator
	To LGE: I think we have similar understanding. The LMF should provide the target UE with the PRU location, timetamp of each measurement, PRS information used to obtain measurements, but I think the question is about the type of forwarded measurements.

To vivo: The request signaling details would not be up to RAN1. 

To InterDigital, Qualcomm, and ZTE: I tried to capture the proposal based on the current RAN1 progress. I understand whether or not to forward the legacy measurements is under discussion. If RAN1 can make additional agreement on this issue, let me update the proposal. Otherwise, I would like to suggest the following modified proposal”

Modifed Proposal 5: Proposed answer for Q8 and Q9
· LMF forwards only carrier phase measurements. RAN1 has no consensus on the question “the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement
· Both one time (aperiodic) and periodic provision of PRU CP measurements should be supported, which could be requested by the UE. 
· UE reports carrier phase measurements only for the first path. 

	CATT
	In our view, 
· the LMF can forward both the carrier phase measurement and the legacy measurement associated with the carrier phase measurement to the target UE.
· Support both periodic and aperiodica positioning assistance data containing PRU measuremen.
· Support target UE send a request to the LMF to request periodic/ aperiodica assistance data. 

	Xiaomi 
	As for the 2nd sub-bullet of the modified proposal 5, it is better to provide the datail of the UE’s request.

	Lenovo
	We would support a compromised proposal, where legacy DL RSTD measurements performed by PRU are forwared to the target UE to support UE-based RSCPD measurements. The first sentence of the 1st bullet could be updated accordingly.




1.1.1.6 Proposal 5 (2nd round) 
From the online sesstion, Q9) was addressed. For Q8, I think whether or not to forward RSCP measurement of the PRU is controversial. Based on the following agreement, I would like to suggest capturing the note of the agreement as a note in the modified proposal. 
	Agreement
For UE-based carrier phase positioning, support enabling LMF to forward the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.
· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.
· additional information of the same PRU includes at least PRU location. 
· FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.



Proposal 5-v3: Proposed answer for Q8 
	Q8) 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?


The LMF can forwards the carrier phase measurement together with the legacy measurement associated with the carrier phase measurement. 
· Note: The legacy measurement does not include UE Rx-Tx time difference measurement.
· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE. 

 Companies views:
	Company Name
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






Bandwidth Aggregation for positioning measurement
	Q10) 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?

Q11) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?

Q12) 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.

Q13) 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.



Summary of company inputs [2]-[22]: 
	Company Name
	

	Vivo [2]
	Q10) RAN1 has reached an agreement to support up to 2 combinations of linked PFLs as follows.
Q11) No, RAN1 doesn’t support UE Rx-Tx time difference measurement in RRC_IDLE.
Q12) No consensus was reached for the FFS condition.
Q13) The aggregated RSTD requirement is up to RAN4, aggregated reference RSTD reporting requirement can refer to aggregated RSTD requirement.

	Intel [3]
	Q10) Support of up to two PFL combinations has been agreed by RAN1. The same PFL(s) may be configured in different combinations of linked PFLs. Related RAN1 agreement:
Q11) No, UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.
Q12) RAN1has not agreed that same number of PRS resource sets and/or resources per set for a TRP is a necessary condition to enable PRS bandwidth aggregation.
Q13) By “aggregated reference RSTD” it is intended to imply that the PRS resources across the DL PFLs that are indicated in the measurement report as being aggregated are used for the “RSTD reference” TRP.

	Spreadtrum [4]
	Q10) Proposal 8: The same PFL(s) can be configured in different combinations of linked PFLs.
Q11) Proposal 9: UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation is not supported.
Q12) Proposal 10: The condition of the same number of PRS resource sets and resources for a TRP is not needed.

	Oppo [5-6]
	Q10) As agreed in RAN1, up to 2 PFL combinations can be supported. The same PFL can not be configured in two different combination of linked PFLs.
Q11) no, it is not supported in RRC_IDLE
Q12) The condition shall be the number of PRS resources in PRS resource set shall be same for a TRP.
Q13) This aggregated RSTD is the RSTD calculated from the downlink timing of arrivals that are measured and calculated based on aggregated DL PRS resources

	CATT [7-8]
	Q10)  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.
Q11)  For bandwidth aggregation positioning, UE Rx-Tx time difference measurement in RRC_IDLE is not supported.
Q12) The number of PRS resource sets and resources are the same for the aggregated DL PFLs in a TRP.
Q13) The term “aggregated reference RSTD” denotes the reference TOA of the reference TRP is measured from the aggregated DL PRS resources.

	Xiaomi [9]
	Q10) Yes, RAN1 support to configure up to two PFL combinations (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). The same PFL can’t be configured in different combinations
Q11) UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.
Q12) The condition that “The same number of PRS resource sets and resources for a TRP” can not to be satisfied.
Q13) The aggregated reference RSTD means the reference RSTD is a RSTD measured based on aggregated reference PRS resources across aggregated PFLs.

	ZTE [10]
	Q10) 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.
Q11) 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
Q12) No, RAN1 does not reach the consensus to agree this condition finally.
Q13) 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.

	CMCC [12]
	Q10) 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.
Q11) Proposal 6: Do not support UE Rx-Tx time difference measurement in RRC_IDLE state using bandwidth aggregation.
Q12) Proposal 7: The condition regarding the same number of PRS resource sets and/or resources per TRP is not further considered in RAN1.

	InterDigital [13]
	Q10) Proposal 12: Regarding the question “should the LMF indicate to the UE that one TRP can have multiple pairs of aggregated PFLs”, RAN1 needs to make an agreement on whether LMF can indicate to the UE to perform multiple pairs of aggregated PFLs. According to the RAN1 agreement made in RAN1#104b, up to two PFL combinations is supported.
Q11) Proposal 13: Regarding the question “Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?”, from RAN1’s perspective, UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.
Q12) Proposal 14: Regarding the question ““FFS: The same number of PRS resource sets and resources for a TRP”. Please clarify if this condition is to be satisfied or not.”, it is not necessary to make an agreement on the condition to have the same number of PRS resource sets since linkage can be made at a resource set level.
Q13) Proposal 15: Regarding the question “clarification on what this aggregated reference RSTD reporting requirement is”, the intention of defining aggregated reference RSTD is that the reference timing used for determination of RSTD is aggregated.

	NTT [14]
	Proposal 7:
· Bandwidth aggregation for positioning does not support UE Rx-Tx time difference measurement in RRC_IDLE.
Proposal 8:
· Condition with “the same number of PRS resource sets and resources for a TRP” is not necessary to bandwidth aggregation for positioning.

	Samsung [15]
	Q10) RAN1 agreed up to two PFL combinations are supported as following. So far, it’s not prohibited to configure the same PFL(s) be configured in different combinations of linked PFLs
Q11) Since UE Rx-Tx time difference measurement is not supported in RRC_IDLE state, Thus it shouldn't be supported when bandwidth aggregation is performed in RRC_IDLE state.
Q12) RAN1 discussed this issue but RAN1 cannot reach consensus on such condition.
Q13) In a measurement report, the aggregated RSTD reference is derived from the aggregated bandwidth for PRS measurement in the reference TRP. RAN1 did not discuss the reporting requirement of the aggregated RSTD reference, which should be defined by RAN4.

	LGE [16]
	Q10) RAN1 made agreement that configuring up to two PFL combinations is supported, and configuring same PFL(s) in different combination is not precluded.
Q11) UE Rx-Tx time difference measurement in RRC_IDLE using bandwidth aggregation is not supported.
Q12) No consensus in RAN1 regarding condition on the same number of PRS resource sets and resources for a TRP.

	Ericsson [17]
	Proposed response 3a (bandwidth aggregation):  Up to two PFL combinations is supported and can be configured by the LMF to the UE in Release 18.  Each of the two PFL combinations corresponds to a different band (i.e., a first aggregated combination of PFL1 and PFL2 corresponds to a first band, and a second aggregated combination of PFL3 and PFL4 corresponds to a second band).  The same PFL cannot be configured in different combinations of linked PFLs as the different combinations correspond to different bands.

Proposed response 3b (bandwidth aggregation):  UE Rx-Tx time difference measurement is not supported in RRC_IDLE using bandwidth aggregation.

Proposed response 3c (bandwidth aggregation):  The condition “FFS: The same number of PRS resource sets and resources for a TRP” is not needed to enable PRS aggregation between PRS in two or three different PFLs.

Proposed response 3d (bandwidth aggregation):  RAN1 did not discuss the requirement aspect for “aggregated reference RSTD”.  This is up to RAN4 to decide.

	Huawei [18]
	Q10) One TRP may have up to 2 PFL combinations, and the assistance data may have up to 2 PFL combinations. With regards to the same PFL in different combinations of linked PFLs, RAN1 understands that there is possibility for a TRP, that two PRS resource sets in one PFL can be in separate PFL combinations.
Q11) No
Q12) This condition is not required.
Q13) The reference RSTD means the aggregated ToA measurement for the reference TRP, which can be obtained from linked DL PRS resource sets, linked DL PRS resources, or a set of linked DL PRS resources.

	Qualcomm [22]
	Q10) Yes to both questions. Up to 2 combinations of PFLs can be included in the assistance data.  
Q11) No it is not supported
Q12) No these conditions are not needed to be satisfied
Q13) The term “aggregated reference RSTD reporting” refers to a reference RSTD which is derived using aggregated PRS resources. In other words, for RSTD measurement, both the target and the reference TRP can be measured using aggregated PRS resources.

	Nokia/NSB [19]
	Q10) The same PFL can be configured in different combinations of linked PFLs. For example, PFL#2 can be linked to PFL#1 and PFL#3, respectively. The linkage information is per TRP. From the linked PRS resource sets, the UE may be able to know the combinations of linked PFLs.
Q11) No. The UE in RRC_IDLE mode cannot transmit SRS, and the gNB cannot make gNB Rx-Tx time difference measurement from the RRC_IDLE UE.
Q12) No. The same numnber of PRS resource sets and resources is not necessary constraint to support the PRS bandwidth aggregation. Without the constraint, the PRS bandwidth aggregation does work.
Q13) When the UE reports a RSTD measurement, the UE needs to report a reference of the RSTD measurement. The current reference for RSTD includes a PRS resource set and PRS resource(s). To support the aggregated reference, the reference needs to include information on the aggregated PFLs, i.e., the linked PRS resource set IDs that are used for the reference of RSTD measurement.




Discussion on Question 10
	Q10) 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?


Moderator view: For Q10, we have agreed to support up to two PFL combinations, but we have not discussed whether the same PFL can be configured in different combinations of the linked PFLs. The company views on this issue are different. In [6], [7], [9], and [12], companies suggested not to support the configuration of the same PFL in different combinations of the linked PFL. In [17], the same PFL cannot be configured in different combinations of linked PFLs as the different combinations correspond to different bands. In [3], [4], [10], [15], [16], [18], and [19], the same PFL can be configured in different combinations of linked PFLs. Based on [10] and [18], different PRS resource sets in the same PFL can be configured in different combtinations. As the view is diverging on Q10, moderator proposes discussing Q10 with two alternatives. Please select either Alt 1 or Alt 2.

1.1.1.7 Proposal 6 (1st round) 
Proposal 6: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
For the 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.

Companies views:
	Company Name
	Comments

	Huawei, HiSilicon
	Alt.2 for the second question.

	Qualcomm
	Alt. 2

	LGE
	Alt. 2

	Vivo
	I would like to further check with majority about different combinations can include same PRS resource set or not. For aperiodic SRS, if a SRS can be linked with different CC combinations, single DCI triggered aggregated SRS may introduce problems.
Therefore, we prefer to clarfy “a single PRS resource sets can only be onfigured in a combtination of the linked PFLs”


	ZTE
	Alt. 2 with the clarification : From RAN1 perspective, it is unnecessary to configure the same PRS resource set in different combinations of linked PFLs for PRS assistance data.

	Moderator
	To vivo: I think this issue on DL PRS. I didn’t get your point how AP SRS is related to this issue. I would like to further clarification on your concern.

To ZTE: okay, the clarification suggestion is added as a note in Alt 2.

Modifed Proposal 6: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
For the 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.
· Note: From RAN1 perspective, it is unnecessary to configure the same PRS resource set in different combinations of linked PFLs.


	CATT
	Alt. 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. RAN1 does not have the agreement to support the same PFL(s) configured in different combinations of linked PFLs.

	Xiaomi
	According to the previous agreement, there is only an example with different PFLs configured in different combinations, thus we prefer Alt 1. 

	Lenovo
	Ok with the Note, as there is no clear motivation to use the same PFL in different combinations of the linked PFLs.

	
	

	
	

	
	

	
	




1.1.1.8 Proposal 6 (2nd round) 
Moderator comment: Based on the 1st round discussion, it seems that companies have different understanding. To CATT and Xiaomi, and Lenovo, I have a similar understanding with other companies supporting Alt 2. The same PFL can be configured in different combinations of the linked PFL. RAN1 does not restrict this. At least different DL PRS resource sets in the same PFL can be configured in different combinations. Please reconsider this issue. I would like to check if we can go with Alt 2.

Proposal 6-v2: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
	Q10) 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 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.

Companies views:
	Company Name
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Discussion on Question 11/12/13
	Q11) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?

Q12) 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.

Q13) 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.


Moderator view: The answers for these questions may not be controversial based on the current RAN1 agreements. 

1.1.1.9 Proposal 7 (1st round) 
Proposal 7: Proposed answer for Q11, Q12, and Q13.
· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation
· The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.
· The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. That is, ToA measurements for both reference TRP and a target TRP are made from aggregated DL PRS resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.
Companies views:
	Company Name
	Comments

	InterDigital
	Ok

	Huawei, HiSilicon
	Support.

	Qualcomm
	OK

	LGE
	Fine 

	vivo
	For Q11, does we need to say as following since UE Rx-Tx time difference measurement in RRC_IDLE is not supported
· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation
For Q13, we are not sure the TOA part is needed, does it mean to define TOA requirement? 

	ZTE
	OK

	Moderator
	To vivo: The intention is not to define ToA requirement. This is just providing answer the RAN2 question. I think addig “or without using bandwidth aggregation” may be more clear. 

Proposal 7-v2: Proposed answer for Q11, Q12, and Q13.
· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation.
· The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.
· The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. That is, ToA measurements for both reference TRP and a target TRP are made from aggregated DL PRS resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.

	CATT
	OK. 
By the way, Q12 is related to “FFS: The same number of PRS resource sets and resources for a TRP” in a previous agreement. Our understanding is that RAN1 has not reached a final conclusion on that. 

	Lenovo 
	Ok with proposed reply

	
	

	
	

	
	

	
	



Offline Discussion
Offline Discussion (Tuesday)

RedCap:
Proposal 1-v2: Proposed answer for Q1)
	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?


LMF does not need to provide the UE with the hopping pattern configuration for DL PRS Rx frequency hopping or UL SRS Tx hopping.
· For DL PRS Rx frequency hopping, LMF sends an explicit request for DL PRS Rx hopping measurement and reporting, and optionally include the total bandwidth of all hops in the location request signaling based on the following agreement.
	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.


· For UL SRS frequency hopping, a serving gNB provides the UE with a SRS Tx frequency hopping pattern.



Proposal 2-v2: Proposed answer for Q2 and Q3.
	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?
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.


· The BWP configuration that includes the SRS for positioning frequency hopping could be a separate configuration outside the existing BWP configuration (e.g., The BWP configuration is per SRS-config)
· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.



(offline consensus) Proposal 2-v3: Proposed answer for Q2 and Q3, respectively.
	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?
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.


· From RAN1 perspective, The separate BWP configuration could be is outside any data BWP configuration.
· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.



Carrier Phase Positioning:
Proposal 5-v2: Proposed answer for Q8 and Q9
	Q8) 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?
Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?


· LMF forwards only carrier phase measurements. RAN1 has no consensus on the question “the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement. Both one time (aperiodic) and periodic provision of PRU CP measurements should be supported, which could be requested by the UE. 
· UE reports carrier phase measurements only for the first path.


BW aggregation:
Proposal 6-v2: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
	Q10) 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 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.
· Note: From RAN1 perspective, it is unnecessary to configure the same PRS resource set in different combinations of linked PFLs.

Proposal 7-v2: Proposed answer for Q11, Q12, and Q13.
	Q11) Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?

Q12) 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.

Q13) 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.


· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation.
· The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.
· The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. That is, ToA measurements for both reference TRP and a target TRP are made from aggregated DL PRS resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.

Offline Discussion (Wed.)
To be updated (if needed)
Online Discussion 
Online Discussion (Tuesday)

(offline consensus) Proposal 2-v3: Proposed answer for Q2 and Q3
	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?
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.


· From RAN1 perspective, The separate BWP configuration could be is outside any data BWP configuration.
· Yes, RAN1 confirms RAN2 understanding. Also, the UE/gNB measurement reported with frequency hopping applies to RSRPP measurement.

Stable proposals from moderator view:
Proposal 1-v2: Proposed answer for Q1)
	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?


LMF does not need to provide the UE with the hopping pattern configuration for DL PRS Rx frequency hopping or UL SRS Tx hopping.
· For DL PRS Rx frequency hopping, LMF sends an explicit request for DL PRS Rx hopping measurement and reporting, and optionally include the total bandwidth of all hops in the location request signaling based on the following agreement.
	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.


· For UL SRS frequency hopping, a serving gNB provides the UE with a SRS Tx frequency hopping pattern.

Proposal 3: Proposed answer for Q4 and Q5
	Q4) 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?
Q5) 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.


· No, the interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed. The UE reports the carrier phase measurement for only one PFL.
· The simultaneous measurement on same DL PRS by a target UE and a PRU also applies to all legacy measurements.

Proposal 4: Proposed answer for Q6 and Q7
	Q6) 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.
Q7) 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?


· Each time window configuration includes a periodicity, which results in multiple instances of the time window. Up to 2 different window configurations can be provided.
· There is no such need.


Proposal 5-v2: Proposed answer for Q8 and Q9
	Q8) 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?
Q9) Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?


· The LMF forwards a RSCPD measurement together with legacy measurement such as RSTD, RSRP, and RSRPP measurement associated with the RSCPD measurement. Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE. 
· UE reports carrier phase measurements only for the first path.


Proposal 6-v2: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
	Q10) 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 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.


Proposal 7-v2: Proposed answer for Q11, Q12, and Q13.
· UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation or without using bandwidth aggregation.
· The condition on “The same number of PRS resource sets and resources for a TRP” is not needed.
· The aggregated reference RSTD means a reference RSTD, where the reference RSTD is derived from aggregated DL PRS Resources. That is, ToA measurements for both reference TRP and a target TRP are made from aggregated DL PRS resources. RAN1 have not discussed the aggregated reference RSTD reporting requirement, which is up to RAN4.

Online Discussion (Wed.)

Proposal 5-v3: Proposed answer for Q8 
	Q8) 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?


The LMF forwards the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note: The legacy measurement does not include UE Rx-Tx time difference measurement.
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE. 


Proposal 6-v2: Proposed answer for Q10 with a downselection between Alt 1 and Alt 2.
	Q10) 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 1st question, Yes, up to two PFL combinations can be supported from the following agreement.
	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


For the 2nd question,
· Alt 1: No, RAN1 understanding is that the same PFL cannot be configured in different combinations of the linked PFLs.
· Alt 2: Yes, RAN1 understanding is that the same PFL can be configured in different combinations of the linked PFLs. For example, different PRS resource sets in the same PFL can be configured in different combtinations of the linked PFLs.
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