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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. 
2 Discussion
[bookmark: _Ref54117246]Pre-configured gaps
As agreed in Issue#2-2 of [1], there are 2 different pre-configured gap activation/deactivation mechanisms. The corresponding UE capability can be introduced. Therefore, we suggestion introducing the UE capabilities of network-controlled and UE autonomous mechanism for preconfigured measurement gap activation and deactivation. As we should also allow to support both mechanisms, we suggest 2 separate UE capabilities for 2 mechanisms.
	Issue#2-2: How pre-configured MGs can be activated/deactivated 
· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 
· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 
· NW can control activation/deactivation of pre-configured MG 
· RRC based activation/deactivation method is supported
· Network can indicate activation/deactivation status per BWP
· Details of signalling are FFS
· FFS if MAC CE based activation/deactivation method is supported
· 
· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed
· Companies are encouraged bring inputs on the conditions when NW based activation/deactivation and explicit rules for activation/deactivation are used


[bookmark: _Ref92115690]Proposal 1: Introduce separate UE capabilities of network-controlled and UE autonomous mechanism for preconfigured measurement gap activation and deactivation. 

Concurrent gaps
At least a baseline UE capability for the concurrent gap feature should be introduced. There are still some ongoing discussions with potential impact on UE capabilities. We should wait for the RRM session to conclude those issues in [4]. At this moment, we only try to provide some candidate feature groups for information. 
	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 2: No
· Option 3: No need to further discuss
· Option 4: Yes, provided that UE supports LTE measurement with concurrent MGs, which is Up to UE capability
· Companies are encourage to provide reasons for the benefits or difficulty to support this configuration
Issue 2-2-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs (without considering MU-SIM and NTN)
· Open issue
· Option 1: 3
· Option 2: 4
· Option 3: Up to UE capability
Issue 2-3-2: UE behavior during colliding gap occasion
· Open issue
· Option 1: Priority rule 
· UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions
· The priority can be configurable or fixed
· FFS whether to resume data scheduling during dropped gap occasions
· Option 5: Compromised proposal from moderator
· Introduce gap sharing rule. 
· Request RAN2 to reserve some RRC signaling for different sharing factors. 
· The signalling design may consider the possibility of resuming data scheduling on dropped gaps
· Rel-17 requirements will only consider sharing ratios 0% and 100%. 
· The requirements for other sharing factors are FFS in later releases.  
· FFS whether the resume scheduling on those dropped gaps as well as the impact to other intra-frequency measurements
Issue 2-4-1: Whether to define the overhead cap 
· Open issue
· Option 1: Yes
· Option 2: No 
· Option 3: Introduce a UE capability for those UE who does not need cap 


[bookmark: _Ref92115691]Proposal 2: Introduce a UE baseline capability of concurrent gap and conclude the following issues with potential UE capability impact:  max number of gaps for per-FR capable UE, E-UTRAN only measurement, overhead cap and gap sharing ratios.

Network control small gap (NCSG)
At least a baseline UE capability for the NCSG feature should be introduced. Furthermore, it was also agreed in Issue 2-1 of [2] to further study how to indicate the support of NCSG patterns. We think a UE capability report for supported gap patterns should be introduced. Note that it was later agreed in Issue 2-6 of [3] that pattern #0 and #1 will be conditional mandatory and FFS on other mandatory NCSG patterns.
	Issue 2-1: supported NCSG patterns in R17
· Agreement:
· No need to introduce NCSG patterns corresponding to legacy MG patterns #24 and #25.
· It is FFS whether to introduce NCSG patterns with longer repetition periodicity (>160ms).
· Define NCSG patterns corresponding to legacy patterns #0~#23
· FFS how to indicate the support of NCSG patterns 
· A subset of mandatory NCSG patterns for UEs supporting NCSG will be defined. FFS on the set of mandatory NCSG patterns.

	Issue 2-6: On top of #0 and #1, whether additional NCSG gap patterns shall be mandatorily supported if UE supports NCSG.
Agreement:
· NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. 
· FFS on whether other NCSG patterns are mandatorily supported.
· FFS on whether existing gap applicability in Rel-16 for NR-only measurement can apply for NCSG.


[bookmark: _Ref92115693]Proposal 3: Introduce a UE baseline capability of NCSG and the UE capability to indicate the supported NCSG patterns.

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

	X. Measurement gap enhancement
	X-1
	Network-controlled mechanism for preconfigured measurement gap activation and deactivation
	Capability of supporting preconfigured measurement gap with network-controlled mechanism for activation and deactivation
	
	yes
	no
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	X-2
	UE autonomous mechanism for preconfigured measurement gap activation and deactivation
	Capability of supporting preconfigured measurement gap with UE autonomous mechanism for activation and deactivation
	
	yes
	no
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	X-3
	Concurrent measurement gaps
	Capability of configuration of more than 1 per-UE measurement gap configurations or more than 1 per-FR gap measurement gap configurations in an FR
	
	yes
	no
	UE cannot be configured with concurrent gaps
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	[X-4]
	Max number of concurrent measurement gaps for per-FR capable UE
	Capability of configuration with up to 4 concurrent measurement gaps across all FRs 
	X-3 and Rel-15 per-FR gap (independentGapConfig)
	yes
	no
	UE supports up to 3 concurrent measurement gaps across all FRs
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	[X-5]
	Concurrent measurement gaps for E-UTRAN only measurement
	Capability of supporting concurrent measurement gaps when only E-UTRAN measurements
	X-3
	yes
	no
	UE cannot be configured with E-UTRAN only measurement with concurrent measurement gaps
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	[X-6]
	Overhead cap for concurrent measurement gaps
	Capability of supporting a larger overhead than that UE can support without concurrent measurement gaps
	X-3
	yes
	no
	UE does not support a larger overhead than that it can support without concurrent measurement gaps
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	[X-7]
	Supported gap sharing ratios for concurrent measurement gaps

	Capability of supporting gap sharing ratios other than 0% and 100%
	X-3
	yes
	no
	Network can only configure gap sharing ratios 0% and 100% to UE
	per UE
	No
	No
	
	
	Optional with capability signalling

	
	X-8
	NR network controlled small gap (NCSG)
	Capability of supporting NCSG
	
	yes
	no
	UE cannot be configured with NCSG
	per-UE
	No
	No
	
	
	Optional with capability signalling

	
	X-9
	Supported NCSG gap patterns
	Capability of independent indications of supporting NCSG gap patterns #0 to #23
	X-8
	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, [#13, #14] are conditional mandatory if UE support X-8



3 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: Introduce separate UE capabilities of network-controlled and UE autonomous mechanism for preconfigured measurement gap activation and deactivation. 
Proposal 2: Introduce a UE baseline capability of concurrent gap and conclude the following issues with potential UE capability impact:  max number of gaps for per-FR capable UE, E-UTRAN only measurement, overhead cap and gap sharing ratios.
Proposal 3: Introduce a UE baseline capability of NCSG and the UE capability to indicate the supported NCSG patterns.
We also provided a candidate candidate feature table for information.
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