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Introduction
[bookmark: _Hlk510705081]UE features for Rel-18 NR expanded and improved positioning were first discussed in RAN1#112bis-e, and discussion was continued in RAN1#113. In this document, we provide our inputs to the UE features for Rel-18 NR enhanced positioning. 
[bookmark: _Hlk131704396]Discussion
 UE features for CPP
In RAN1 #113, the following baseline FGs were agreed [1]: 
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	41. NR_pos_enh2
	41-2-1
	DL RSCP[\RSCPD] reporting based on DL PRS in RRC_CONNECTED [at least with measurement gap]
	FFS: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_CONNECTED

	41. NR_pos_enh2
	41-2-1(a)
	DL RSCPD reporting based on DL PRS in RRC_CONNECTED 
	

	41. NR_pos_enh2
	41-2-2
	DL RSCP[\RSCPD] reporting based on DL PRS in RRC_INACTIVE
	FFS: separate rows for DL PRS processing capabilities\measurement for CPP measurements in RRC_INACTIVE

	41. NR_pos_enh2
	41-2-2(a)
	DL RSCPD reporting based on DL PRS in RRC_INACTIVE
	

	41. NR_pos_enh2
	41-2-3
	Measurement on indicated DL PRS resource sets [within the indicated time window(s) for UE based and UE assisted]

	

	41. NR_pos_enh2
	41-2-4
	UE-based Carrier Phase Positioning
	Components are 
1. Support of carrier phase measurement 
2. Support of Assistance data for UE-based Carrier Phase Positioning



The new set of UE capabilities should be defined for NR carrier phase positioning. This capability information includes information like whether UE supports carrier phase positioning or not. If yes, then standalone carrier phase positioning or non-standalone carrier phase positioning (i.e. in combination with Rel-17 positioning methods).   
Proposal 1: New row for UE processing capabilities and measurement is required for NR carrier phase positioning in RRC_CONNECTED state
Proposal 2: New row for UE processing capabilities and measurement is required for NR carrier phase positioning in RRC_INACTIVE state
Proposal 3: For NR carrier phase positioning, the UE capability information should include the following.
· Whether UE supports RSCP or RSCPD or both
· Frequency range supported by the UE
· Frequency granularity supported by the UE to perform carrier phase measurement 
· DC carrier 
· Subcarrier
· Positioning frequency level
· The supported integer ambiguity resolution method (UE-based CPP)
· Virtual carrier method
· Psudo range method (in the combination of existing measurements)
· Whether measuring UE support LoS/NloS identification
· The PRS processing capabilities of UE 

UE features for Redcap positioning 
In RAN1 #113, the following baseline FGs were agreed [1]:
	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs 
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability

	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
	FFS: One component is Frequency domain overlap(s) between hops
FFS: separate row for processing capability



We think an additional row for processing capabilities is required for PRS Rx hopping and SRS Tx hopping. UE capabilities are the number of hops, measurement bandwidth, bandwidth overlap, RF returning time and PRS/posSRS processing capabilities. 
Proposal 4: New row for UE processing capabilities for PRS Rx hopping is required.
Proposal 5: New row for UE processing capabilities for posSRS Tx hopping is required.
Proposal 6: The following should be part of the UE capabilities
· Number of hops supported
· Supported measurement bandwidth per hop 
· Bandwidth overlap between the hops
· x PRBs where x=[1,2,3,4]
· RF returning time for carrier switching 
· PRS/posSRS processing capabilities

Conclusion
This paper provides the following observations and proposals.
Proposal 1: New row for UE processing capabilities and measurement is required for NR carrier phase positioning in RRC_CONNECTED state
Proposal 2: New row for UE processing capabilities and measurement is required for NR carrier phase positioning in RRC_INACTIVE state
Proposal 3: For NR carrier phase positioning, the UE capability information should include the following.
· Whether UE supports RSCP or RSCPD or both
· Frequency range supported by the UE
· Frequency granularity supported by the UE to perform carrier phase measurement 
· DC carrier 
· Subcarrier
· Positioning frequency level
· The supported integer ambiguity resolution method (UE-based CPP)
· Virtual carrier method
· Psudo range method (in the combination of existing measurements)
· Whether measuring UE support LoS/NloS identification
· The PRS processing capabilities of UE 
Proposal 4: New row for UE processing capabilities for PRS Rx hopping is required.
Proposal 5: New row for UE processing capabilities for posSRS Tx hopping is required.
Proposal 6: The following should be part of the UE capabilities
· Number of hops supported
· Supported measurement bandwidth per hop 
· Bandwidth overlap between the hops
· x PRBs where x=[1,2,3,4]
· RF returning time for carrier switching 
· PRS/posSRS processing capabilities
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