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Introduction
The document contains discussion related to the positioning measurement requirements. The document contains the following 2 main topics:
•	Topic #1: PRS/SRS bandwidth aggregation for intra-band carriers (AI: 8.19.4.1)
•	Topic #2: NR carrier phase measurements (AI: 8.19.4.2)
Topic #1: PRS/SRS Bandwidth Aggregation for Intra-band Carriers
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218441
	CATT
	Proposal 1: PRS resources in different PFLs to be aggregated for MC positioning measurements can be transmitted by the co-located TRPs. 
Proposal 2: PRS aggregation should not impact the CA/DC operation for communication. 
Proposal 3: The capability for the number of carriers in MC positioning measurement is a separate capability with the supported number of carriers in CA/DC communication. 

	R4-2218517
	Qualcomm Incorporated
	Proposal 1: From RRM perspective, RAN4 considers that it is feasible to define requirements for measurements obtained with PRS/SRS bandwidth aggregation under the following assumptions:
· For PRS bandwidth aggregation, a common numerology is required across all intra-band contiguous PFLs to be aggregated.
· For SRS bandwidth aggregation, a common numerology is required across all intra-band contiguous SRS resources to be aggregated.
· PRS resources from different PFLs to be aggregated are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP)
· PRS resources from different PFLs to be aggregated can have different bandwidths (i.e. different number of RBs)
· SRS resources in different carriers to be aggregated can have different bandwidths (i.e. different number of RBs)
· PRS resources from different PFLs to be aggregated are transmitted in the same slot and in the same symbols
· SRS resources in different carriers to be aggregated are transmitted in the same slot and in the same symbols
Proposal 2: If support for PRS/SRS bandwidth aggregation is specified in Rel-18, RAN4 will define corresponding requirements for DL-TDOA and multi-RTT.
Proposal 3: If support for PRS/SRS bandwidth aggregation is specified in Rel-18, RAN4 understands that requirements for PRS/SRS bandwidth aggregation will be specified in the WI phase subject to new UE processing capabilities defined by RAN1 and including limits on concurrence between multi-carrier/layer processing for positioning and carrier aggregation (for communications). 

	R4-2218997
	OPPO
	Proposal-1: Deprioritize PRS aggregation transmitted by the co-located TRPs.
Proposal-2: For PRS measurement within gap, no additional impact on the existing CA/DC operation for communication is identified. FFS PRS measurement outside gap.

	R4-2219186
	ZTE Corporation
	Proposal 1: For time difference between PRS/SRS CCs in intra-band contiguous CA, we do not need to use the existing MRTD value since the  is too large to improve the positioning accuracy.
Proposal 2: For time difference between PRS/SRS CCs in intra-band contiguous CA, we need to wait for the concrete value from RF session.

	R4-2219467
	Ericsson
	Observation 1: No feasibility issue has been identified during the SI phase for PRS/SRS bandwidth aggregation in RRC_INACTIVE.
Proposal 1: PRS resources in different carriers/PFLs from different, but co-located, TRPs can be aggregated for MC positioning measurements.
Proposal 2: MC positioning measurements should not impact the ongoing CA/DC operation for communication.
Proposal 3: Evaluate MCPC and its impact on RRM when MC positioning measurement is done within MG during WI phase. 
Proposal 4: Evaluate MCPC and its impact on RRM when MC positioning measurement is done outside of the MG during WI phase. 
Proposal 5: Evaluate how to extend Rel-16/Rel-17 gapless PRS measurement restrictions to MC positioning measurements during WI phase.
Proposal 6: Based on the evaluations done and the observations made during the SI phase, bandwidth aggregation for positioning is feasible.

	R4-2219552
	Huawei, HiSilicon
	Proposal 1: RAN4 to focus on same TRP and de-prioritize collocated TRPs for PRS/SRS CA.
Proposal 2: Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.
Proposal 3: Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.

	R4-2219771
	Nokia, Nokia Shanghai Bell
	Proposal 1: In the feasibility study consider only the case of transmission of PRS resources in different PFLs by the same ARP of a TRP. 
Proposal 2: For the feasibility study, assume no concurrent CA/DC operation.
Proposal 3: For the feasibility study, assume MG based PRS measurements.
Proposal 4: Whether the existing Rel-16/Rel-17 PRS measurement restrictions for PRS measurement can be extended to MC positioning measurements should be discussed in the WI phase.
Proposal 5: Impact of switching CCs, such as introducing a switching delay, is investigated in the WI phase.
Proposal 6: MC positioning measurements can be performed only on the activated CC’s configured for positioning which is investigated in the WI phase.
Proposal 7: RRM impacts for specifying impairments margin including group delay calibration error, phase coherency errors, and phase center offsets, based on RF session outcome, are investigated in the WI phase.  



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk118883198]Sub-topic 1-1: Sub-topic 1-1: Conditions/assumptions for PRS/SRS bandwidth aggregation
Sub-topic description:
· The WF in R4-2217257 approved at RAN4#104bis-e contain agreements on several conditions under which the PRS/SRS bandwidth aggregation is feasible.
Open issues and candidate options before f2f meeting:
· The WF in R4-2217257 approved at RAN4#104bis-e contains the following open issue related to co-location of carriers for the PRS/SRS bandwidth aggregation:
· PRS resources in different PFLs to be aggregated for MC positioning measurements, shall be transmitted by the same TRP or FFS whether can also by transmitted by the co-located TRPs.
· PRS resources to be aggregated from different PFLs should be associated with a common Antenna Reference Point (ARP) or
· If PRS resources in different PFLs are transmitted from different antennas, then the antennas shall be physical close to each other.
Issue 1-1-1:  Numerology across PFLs for PRS and SRS
In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· For PRS bandwidth aggregation, a common numerology is required across all intra-band contiguous PFLs to be aggregated.
· Proposals
· Option 1: QC
· For PRS bandwidth aggregation, a common numerology is required across all intra-band contiguous PFLs to be aggregated.
· For SRS bandwidth aggregation, a common numerology is required across all intra-band contiguous SRS resources to be aggregated.
· Recommended WF
· Further discuss the proposal. 
Issue 1-1-2:  PRS and SRS BWs of PFLs
In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· PRS resources to be aggregated for MC positioning measurements from different PFLs can have different bandwidths (i.e. different number of PRS RBs).
· Proposals
· Option 1: QC
· PRS resources from different PFLs to be aggregated can have different bandwidths (i.e. different number of RBs)
· SRS resources in different carriers to be aggregated can have different bandwidths (i.e. different number of RBs)
· Recommended WF
· Further discuss the proposal. 
Issue 1-1-3:  Proximity of PFLs in frequency and time domains  
In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· To study the RRM impact, prioritize the aggregation of PRS or SRS transmitted in the same slot and in the same symbols from the intra-band contiguous PFLs.
· Proposals
· Option 1: QC
· PRS resources from different PFLs to be aggregated are transmitted in the same slot and in the same symbols
· SRS resources in different carriers to be aggregated are transmitted in the same slot and in the same symbols
· Recommended WF
· Further discuss the proposal. 
Issue 1-1-4:  Co-location of PFLs   
· Proposals
· Option 1: QC, OPPO, HW, Nokia
· RAN4 to focus on same TRP and de-prioritize collocated TRPs for PRS/SRS CA.
· Option 1A: QC, Nokia
· PRS resources from different PFLs to be aggregated are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP)
· Option 2: CATT, E///
· PRS resources in different PFLs to be aggregated for MC positioning measurements can be transmitted by the co-located TRPs.
· Recommended WF
· Further discuss the proposal. 
Issue 1-1-5:  Activation/deactivation of PFLs  
· Proposals
· Option 1: Nokia
· MC positioning measurements can be performed only on the activated CC’s configured for positioning which is investigated in the WI phase.
· Recommended WF
· Further discuss the proposal. 
Sub-topic 1-2: Impact of CA/DC on PRS/SRS bandwidth aggregation
Sub-topic description 
· In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· Multicarrier positioning capability (MCPC) (e.g. number of intra-band contiguous PFLs) is to be defined during the WI.
Open issues and candidate options before f2f meeting:
· The WF in R4-2217257 approved at RAN4#104bis-e contains the following open issue related to impact of CA/DC on the PRS/SRS bandwidth aggregation:
· FFS: Impact of MC positioning measurement on the carrier aggregation/dual connectivity (CA/DC) for communication when both are configured in parallel:
Issue 1-2-1: Impact on CA/DC operation
· Proposals
· Option 1: CATT, E///
· MC positioning measurements should not impact the ongoing CA/DC operation for communication.
· Option 2: HW
· Discuss the impact of MC positioning measurement on the CA/DC for communication when both are configured in parallel during the WI phase.
· Option 3: QC
· If support for PRS/SRS bandwidth aggregation is specified in Rel-18, RAN4 understands that requirements for PRS/SRS bandwidth aggregation will be specified in the WI phase subject to new UE processing capabilities defined by RAN1 and including limits on concurrence between multi-carrier/layer processing for positioning and carrier aggregation (for communications).
· Option 4: OPPO
· For PRS measurement within gap, no additional impact on the existing CA/DC operation for communication is identified. FFS PRS measurement outside gap.
· Option 5: Nokia
· For the feasibility study, assume no concurrent CA/DC operation.
· Recommended WF
· Further discuss the proposals.

Sub-topic 1-3: PRS/SRS bandwidth aggregation capabilities
Sub-topic description 
· UE capability related to PRS/SRS bandwidth aggregation
Open issues and candidate options before f2f meeting:
· No previous open issue.
Issue 1-3-1: Relation with CA/DC capabilities
· Proposals
· Option 1: CATT
· The capability for the number of carriers in MC positioning measurement is a separate capability with the supported number of carriers in CA/DC communication.
· Recommended WF
· Further discuss the proposal. 
Sub-topic 1-4: Applicable positioning methods using PRS/SRS bandwidth aggregation
Sub-topic description 
· Positioning methods for which requirements with PRS/SRS bandwidth aggregation are to be defined.
Open issues and candidate options before f2f meeting:
· No previous open issue.
Issue 1-4-1: Supported positioning methods
· Proposals
· Option 1: QC
· If support for PRS/SRS bandwidth aggregation is specified in Rel-18, RAN4 will define corresponding requirements for DL-TDOA and multi-RTT.
· Recommended WF
· Further discuss the proposal. 
Sub-topic 1-5: RRM requirements for PRS/SRS bandwidth aggregation
Sub-topic description 
· Positioning methods for which requirements with PRS/SRS bandwidth aggregation are to be defined.
Open issues and candidate options before f2f meeting:
· No previous open issue.
Issue 1-5-1: MC positioning measurement within MG
· Proposals
· Option 1: E///
· Evaluate MCPC and its impact on RRM when MC positioning measurement is done within MG during WI phase. 
· Option 2: Nokia
· For the feasibility study, assume MG based PRS measurements.
· Recommended WF
· Further discuss the proposal. 
Issue 1-5-2: MC positioning measurement outside MG
· Proposals
· Option 1: E///
· Evaluate MCPC and its impact on RRM when MC positioning measurement is done outside of the MG during WI phase. 
· Evaluate how to extend Rel-16/Rel-17 gapless PRS measurement restrictions to MC positioning measurements during WI phase.
· Recommended WF
· Further discuss the proposal. 
Issue 1-5-3: PRS measurement restrictions for gapless MC positioning measurement
· Proposals
· Option 1: E///, Nokia
· Evaluate how to extend Rel-16/Rel-17 gapless PRS measurement restrictions to MC positioning measurements during WI phase.
· Recommended WF
· Further discuss the proposal. 
Issue 1-5-4: Impact of switching delay of PFL
· Proposals
· Option 1: Nokia
· Impact of switching CCs, such as introducing a switching delay, is investigated in the WI phase.
· Recommended WF
· Further discuss the proposal. 
Issue 1-5-5: Impairments and margins
· Proposals
· Option 1: Nokia
· RRM impacts for specifying impairments margin including group delay calibration error, phase coherency errors, and phase center offsets, based on RF session outcome, are investigated in the WI phase.  
· Recommended WF
· Further discuss the proposal. 
Sub-topic 1-6: MRTD and Time offset
Sub-topic description 
· In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· RRM impact of possible timing error between PRS/SRS from different PFLs in single RF chain (Tx/Rx) architecture if defined by RF session will be considered in MC positioning requirements during the WI.   
· No further discussion needed on impact of existing MRTD/MTTD on MC positioning measurement.  
· RRM impact of possible frequency offset between PRS/SRS from different PFLs in single RF chain (Tx/Rx) architecture if defined by RF session will be considered in MC positioning requirements during the WI.   
Open issues and candidate options before f2f meeting:
· No open issues 
Issue 1-6-1: MRTD
· Proposals
· Option 1: ZTE
· For time difference between PRS/SRS CCs in intra-band contiguous CA, we do not need to use the existing MRTD value since the 3μs is too large to improve the positioning accuracy.
· Recommended WF
· According to the past agreement no further discussion is needed on MRTD.
Issue 1-6-2: Time offset between PFLs
· Proposals
· Option 1: ZTE
· For time difference between PRS/SRS CCs in intra-band contiguous CA, we need to wait for the concrete value from RF session.
· Recommended WF
· Already captured by previous agreement.
Sub-topic 1-7: Capturing overall agreements
Issue 1-7-1: Text proposal to TR 38.859:
· Proposals
· Option 1: HW
· Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.
· TP in R4-2219552
· Recommended WF
· Further discuss the text proposal in R4-2219552.
Issue 1-7-2: Overall conclusion:
· Proposals
· Option 1: E///
· Based on the evaluations done and the observations made during the SI phase, bandwidth aggregation for positioning is feasible.
· Recommended WF
· Further discuss the proposal.
Topic #2: NR Carrier Phase Measurements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219468
	Ericsson
	Observation 1: Framework for carrier phase measurement is yet to be concluded by RAN1.
Proposal 1: Based on observation 1, RAN4 should uphold its previous agreement on RRM impact of carrier phase measurement for positioning.

	R4-2219553
	Huawei, HiSilicon
	Proposal 1: RAN4 to conclude that no feasibility issue is identified from RRM perspective for carrier phase measurement.
Proposal 2: Single carrier PRS/SRS transmission is prioritized for the RRM impacts of carrier phase measurement. 
Proposal 3: RAN4 to conclude that no feasibility issue is identified from RRM perspective for carrier phase measurement in RRC_INACTIVE.
Proposal 4: Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.

	R4-2219772
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider RRM impacts for NR carrier phase measurements for single CC/PFL scenario during feasibility study and for multiple CCs/PFLs scenario during the WI phase.
Proposal 2: Carrier phase measurements for multiple CCs/PFLs are assumed to be performed in TDM manner as starting point.
Proposal 3: RAN4 to investigate support of NR carrier phase measurements for RRC_CONNECTED and RRC_INACTIVE states and to analyze feasibility on high level for RRC_IDLE state in the current study.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1: RAN4 study on carrier phase measurements
Sub-topic description:
· In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· RAN4 wait for conclusive RAN1 outcome on carrier phase measurements before starting RAN4 feasibility study on carrier phase measurement aspects
Open issues and candidate options before f2f meeting:
Issue 2-1-1: When to initiate RAN4 study carrier phase measurements? 
· Proposals
· Option 1: E///
· Based on observation 1, RAN4 should uphold its previous agreement on RRM impact of carrier phase measurement for positioning.
· Option 2: HW
· RAN4 to conclude that no feasibility issue is identified from RRM perspective for carrier phase measurement.
· Recommended WF
· Further discuss the proposal
Sub-topic 2-2: Conditions/assumptions for carrier phase measurements
Sub-topic description 
· In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· If carrier phase measurement is considered feasible based on RAN1 outcome, then further discuss if single carrier PRS/SRS transmission can be prioritized for the RRM impact study.
Open issues and candidate options before f2f meeting:
· Discussion on number of carriers
Issue 2-2-1: Number of carriers
· Proposals
· Option 1: Nokia
· RAN4 to consider RRM impacts for NR carrier phase measurements for single CC/PFL scenario during feasibility study and for multiple CCs/PFLs scenario during the WI phase.
· Option 2: HW
· Single carrier PRS/SRS transmission is prioritized for the RRM impacts of carrier phase measurement.
· Recommended WF
· Further discuss the proposal
Issue 2-2-2: Handling multiple carriers
· Proposals
· Option 1: Nokia
· Carrier phase measurements for multiple CCs/PFLs are assumed to be performed in TDM manner as starting point.
· Recommended WF
· Further discuss the proposal
Sub-topic 2-3: Applicable RRC state for carrier phase measurements
Sub-topic description 
· In the WF in R4-2217257 the following was agreed at RAN4#104bis-e:
· If carrier phase measurement is considered feasible based on RAN1 outcome, then further investigate if carrier phase measurement is also supported in RRC_INACTIVE.
Open issues and candidate options before f2f meeting:
· Discussion on applicability in RRC_INACTIVE
Issue 2-3-1: Carrier phase measurements in RRC_CONNECTED and RRC_INACTIVE
· Proposals
· Option 1: Nokia
· RAN4 to investigate support of NR carrier phase measurements for RRC_CONNECTED and RRC_INACTIVE states and to analyze feasibility on high level for RRC_IDLE state in the current study.
· Option 2: HW
· RAN4 to conclude that no feasibility issue is identified from RRM perspective for carrier phase measurement in RRC_INACTIVE.
· Recommended WF
· Further discuss the proposals
Sub-topic 2-4: Capturing overall agreements
Issue 2-4-1: Text proposal to TR 38.859:
· Proposals
· Option 1: HW
· Consider the following Text Proposals as inputs from RRM perspective to TR 38.859.
· TP in R4-2219553
· Recommended WF
· Further discuss the text proposal in R4-2219553.

