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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In this paper, we provide our views on the UE feature list for Rel-17 MG enhancement and UE power saving enhancement. 
2 Measurement gap enhancement
[bookmark: _Ref54117246]Pre-configured gaps
In last RAN4 meeting, there was agreements in the WF [1] to introduce the UE features, as captured below:
	Issue 6-1
	UE feature list for pre-MG
	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	X-1-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	
	Optional with capability signalling

	X-1-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	
	Optional with capability signalling






[bookmark: _Ref95659293]Proposal 1: Following the agreements of RRM session, introduce separate UE capabilities of network-controlled and UE autonomous mechanism for preconfigured measurement gap activation and deactivation.

Concurrent gaps
A baseline UE capability for the concurrent gap feature has been introduced in [2]. There are still some ongoing discussions with potential impact on UE capabilities. We should wait for the RRM session to conclude those issues in [3]. 
	· Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
· Issue 2-3-1: X value in proximity condition for overlapping in FR1. 
· Agreement
· Consider as least X=4 in proximity condition for overlapping in FR1
· FFS to introduce X=0 as an optional UE capability
· Issue 2-3-2: X value in proximity condition for overlapping in FR2
· Open issue
· FFS to consider as least X=4 in proximity condition for overlapping in FR2
· FFS to introduce X=0 as an optional UE capability
· Issue 2-4-1: Whether to define the overhead cap
· Open issue
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability


[bookmark: _Ref92115691]Proposal 2: For concurrent gaps, wait for the RRM session to conclude the following issues with potential UE capability impact: E-UTRAN only measurement, proximity condition for overlapping and overhead cap.

Network control small gap (NCSG)
A baseline UE capability for NCSG feature has been introduced in [2]. Furthermore, there are still open issues in [4] about whether to introduce UE capability for the support of NCSG patterns and for NR-only measurements. We can wait for the conclusion of the RRM session
	Issue 2-2: The existing gap applicability in Rel-16 for NR-only measurement are reused for NCSG
UE can indicate support of some NCSG patterns which can only be used for NR-only measurement. FFS on how to indicate support of NR-only NCSG pattern:
· Option 1: reuse supportedGapPattern-Nronly (require mapping between legacy gap patterns and NCSG patterns)
· Option 2: introduce a new signaling, e.g. supportedNCSGPattern-Nronly
· Option 3: up to RAN2
Issue 3-2: Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
· Option 1: No 
· Option 2: Define a per BC indication for per FR NCSG. 
· Option 3: do not rely on R15 capability independentGapConfig. Define a new NCSG per-UE and per-FR capability, e.g. independentNCSGConfig 
Issue 5-4: UE feature list discussion on NCSG support
· X-1 is agreed. FFS on X-2 and X-3
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-1
	Network controlled small gap (NCSG)
	Support of NCSG


	
	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling



	X-2
	Network controlled small gap (NCSG)
	Supported NCSG patterns
	
	yes
	no
	Network does not know whether some NCSG patterns can be configured to UE
	per-UE
	No
	No
	
	
	Optional with capability signalling
NCSG

patterns #0, #1, [x, y, …] are conditional mandatory if UE support X-1

	X-3
	Network controlled small gap (NCSG)
	Support of NCSG per band in target MO in a band combination for inter-frequency measurement
	
	
	
	
	Per-band
	
	
	
	
	





[bookmark: _Ref95659334]Proposal 3: For NCSG, wait for the RRM session to conclude the following issues with potential UE capability impact: NCSG pattern reporting, NCSG pattern reporting for NR-only measurement and per BC indication for per FR NCSG
Below, we provide a candidate feature list for Rel-17 measurement gap enhancement. 
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD diff.
	Need of FR1/FR2 diff.
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/ Optional

	19. NR_MG_enh
	19-3-1
	Network-controlled mechanism for preconfigured measurement gap activation and deactivation
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	
	yes
	no
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	19-3-2
	UE autonomous mechanism for preconfigured measurement gap activation and deactivation
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	
	yes
	no
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling



3 UE power saving enhancement
In last meeting, RAN4 agreed to introduce a UE capability for supporting RLM/BFD relaxation [5]. 
	Issue 1-1-1: Feature for RLM/BFD relaxation in Rel-17 feature table
· RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.



However, the details are still missing. Therefore, here we suggest the corresponding details in below table
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD diff.
	Need of FR1/FR2 diff.
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/ Optional

	Y. NR_UE_pow_sav_enh
	Y-1
	RLM/BFD relaxation 
	Capability of supporting RLM/BFD relaxation in CONNECTED mode
	
	yes
	no
	UE does not support RLM/BFD relaxation
	per UE
	No
	No
	
	
	Optional with capability signalling



[bookmark: _Ref92734656]Proposal 4: Introduce UE capabilities for RLM/BFD measurement relaxation. 

4 Conclusion
In the contribution, we provide our input on the UE feature list about Rel-17 measurement gap enhancement. We have the following proposals.
Proposal 1: Following the agreements of RRM session, introduce separate UE capabilities of network-controlled and UE autonomous mechanism for preconfigured measurement gap activation and deactivation.
Proposal 2: For concurrent gaps, wait for the RRM session to conclude the following issues with potential UE capability impact: E-UTRAN only measurement, proximity condition for overlapping and overhead cap.
Proposal 3: For NCSG, wait for the RRM session to conclude the following issues with potential UE capability impact: NCSG pattern reporting, NCSG pattern reporting for NR-only measurement and per BC indication for per FR NCSG
Proposal 4: Introduce UE capabilities for RLM/BFD measurement relaxation. .
We also provided a candidate feature tables for information.
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