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1	Introduction
In RAN2-117 meeting, RAN2 has agreed below for UE capability for MGE. In the contribution, we further discuss the UE capability on the FFS aspects.
	introduce (A) UE capability to support NCSG as indicated in RAN4 feature list as a baseline. It can be removed if no longer needed after more input from RAN4 on (B) UE capability to support NCSG pattern.
introduce 1 bit UE capability to support concurrent gap.
introduce separate UE capability for pre-configured measurement gap as follow: 
Pre-configured measurement gap with network-controlled activation and deactivation mechanism
Pre-configured measurement gap with UE autonomous activation and deactivation mechanism
Wait for more input from RAN4 on (B) UE capability to support NCSG pattern.
FFS additional UE capability for support perUE concurrent gap for index 2 only in addition to concurrent gap.
FFS on if CA and non-CA case should have separate UE capability.
FFS pre-configured gap should be FR differentiated.


2	Discussion
2.1 Pre-configured MG
For Pre-configured MG, RAN4 has indicated the capability description in latest feature list in [1]. Two separate UE capability for pre-configured measurement gap should be supported for both network-controlled and UE autonomous activation and deactivation mechanism. The RAN4 requirement is aligned with what RAN2 agreed in last meeting.
Furthermore, one of the open issues from RAN2 is that FFS whether pre-configured gap should be FR differentiated. In our understanding, RAN4 has clearly defined the UE capability as per-UE and the need of FR1/FR2 differentiation is not required [1]. From RAN2 point of view, we prefer to stick to the RAN4 agreement.
Proposal 1: There is no need to indicate the support of FR differentiated pre-configured measurement gap in UE capability.
Another open issue from RAN2 is that FFS whether to have separate bit to indicate support of CA and non-CA case for pre-configured gap. We understand there is some difference for how UE decide the Pre-MG is ON in CA and non-CA case. E.g., for CA case, the UE determines that the Pre-configured MG is ON (activated) if the Pre-configured MG status indication for the active DL BWP for any of the activated CCs is ON or if the additional status indication for any of the deactivated SCCs is ON, which is different from non-CA case. However, the UE behaviour is defined in RAN4 specification and both CA case and non-CA case are supported. From RAN2’s point of view, we don’t think there is a need to differentiate UE’s capability based on what has been agreed in RAN4.
Proposal 2: There is no need to have separate bit to indicate support of CA and non-CA case for pre-configured gap.
	[bookmark: _Hlk101765399]Features
	Index
	Feature group
	Components

	Consequence if the feature is not supported by the UE
	Type


	19. NR_MG_enh
	19-3-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	Capability of supporting preconfigured measurement gap with network-controlled mechanism for activation and deactivation
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	per UE

	19. NR_MG_enh
	19-3-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	Capability of supporting preconfigured measurement gap with UE autonomous mechanism for activation and deactivation
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	per UE



2.2 Concurrent MG
For concurrent gap, RAN4 indicated a list of all supported combinations as below table in [2]. In the email discussion [3], there is concern that the UE may support legacy per-FR gap (independentGapConfig) and concurrent gap capability, but UE does not support the concurrent per-FR gaps, i.e., device only supports 2 concurrent per UE gap. Hence company proposed to introduce 2 capabilities instead of 1 capability for concurrent MG as below:
· Concurrent per_FR  UE supports the entire table proposed by RAN4 (as below)
· Concurrent per_UE  UE supports only index-2 from the table proposed by RAN4
	Combinations of different gap types for per-FR gap capable UE

	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported



In our understanding, RAN4 has indicated in above table that if UE is a per-FR gap capable UE, UE should support all the combinations of different gap types in the table. If UE does not support per-FR gap (i.e., only support per-UE gap), according to LS [2] as below, UE can be configured up to 2 gaps simultaneously. This means UE supports only index-2 from the table if it is only per-UE gap capable UE.
	Q2 – How many concurrent gaps could be configured simultaneously?
· RAN4 response:
· Up to 2 gaps can be configured to UE which does not support per-FR gap.
· Up to 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case. FFS for MR-DC case if it is supported.



Since RAN2 has agreed to introduce 1 bit UE capability to support concurrent gap in Rel-17 and there is existing UE capability independentGapConfig to indicate whether UE support per-FR gap, the combination of these two parameters can be used to indicate UE support concurrent per-FR MG or concurrent per-UE MG. Hence, we think there is no need to support additional concurrent per-FR and concurrent per-UE gap capabilities.
Proposal 3: There is no need to have separate capability bit for UE supporting only two per UE concurrent gap.

2.3 NCSG
For NCSG, RAN2 has agreed a UE capability (single bit) to indicate the general support of NCSG, but the UE capability to support NCSG pattern is open to wait for more input from RAN4.
In [4], RAN4 agreed to support new gap pattern for NCSG with index from 0 to 23. Based on that, in the latest LS from RAN4 [5], RAN4 informed RAN2 the additional UE gap capabilities should be defined.
	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 configured by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Mandatory/Optional

	19-X
	Network controlled small gap (NCSG)
	Support of per-FR NCSG 


	19-1
	yes
	no
	UE cannot be configured with per-FR NCSG
	per-UE
	No
	No
	Optional with capability signalling


	19-X+1
	Network controlled small gap (NCSG)
	Supported NCSG patterns
	19-1
	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 are conditional mandatory if UE supports 19-1

NCSG patterns #13, #14 are conditional mandatory if UE supports 19-1 and 19-X

	19-X+2
	Network controlled small gap (NCSG)
	Supported NR-only NCSG patterns
	19-1
	yes
	no
	Network does not know whether some NR-only NCSG patterns can be configured to UE
	per-UE
	No
	No
	Optional with capability signalling
NCSG patterns #2 and #3 are conditional mandatory if UE supports 19-1

NCSG patterns #17 and #18 are conditional mandatory if UE supports 19-1 and a FR2 band


Note: It may be a bit redundant for UE who already reports 19-X+1 to report 19-1 additionally. It is up to RAN2 for signaling overhead reduction.
Proposal 4: Introduce a one-bit UE capability to indicate support of per-FR NCSG.
Regarding the supported NCSG pattern, RAN4 agreed two UE capabilities with index 19-X+1 and 19-X+2. One issue left from last RAN2 meeting is that, if UE can report supported NCSG pattern (index 19-X+1), whether the general support of NCSG capability (single-bit indicator) should be removed. In our view, the support of NCSG capability is needed to inform NW that dynamic reporting of NCSG gap pattern is supported, then NW can request the supported NCSG patterns from UE for the target bands to be measured.
Proposal 5: Both single bit UE capability to indicate the support of NCSG and UE capability to indicate the supported NCSG patterns should be defined.
For the supported NCSG pattern, RAN4 indicated that NCSG patterns #0, #1 are conditional mandatory if UE supports 19-1 (i.e., UE support NCSG) and NCSG patterns #13, #14 are conditional mandatory if UE supports 19-1 and 19-X (i.e., UE support per-FR NCSG). Due to NCSG patterns #0, #1 is always mandatory if UE support NCSG, similar to supportedGapPattern for legacy MG patterns, a 22-bit bitmap is enough for supported NCSG pattern. The leading / leftmost bit (bit 0) corresponds to the NCSG pattern 2, the next bit corresponds to the NCSG pattern 3. The UE should set the bits corresponding to the NCSG pattern 13 and 14 to 1 if the UE is capable to support per-FR NCSG.
Furthermore, when the frequencies to be measured within this NCSG are all NR frequencies, RAN4 defined another UE capability where NCSG patterns #2 and #3 are conditional mandatory if UE supports 19-1 (i.e., UE support NCSG) and NCSG patterns #17 and #18 are conditional mandatory if UE supports 19-1 and a FR2 band.
Proposal 6: Introduce two UE capabilities for supported NCSG pattern report as described in RAN4 LS. (i.e., supportedNCSGPattern and supportedNCSGPattern-NRonly).
3	Conclusion
This document has made the following proposals:
Proposal 1: There is no need to indicate the support of FR differentiated pre-configured measurement gap in UE capability.
Proposal 2: There is no need to have separate bit to indicate support of CA and non-CA case for pre-configured gap.
Proposal 3: There is no need to have separate capability bit for UE supporting only two per UE concurrent gap.
Proposal 4: Introduce a one-bit UE capability to indicate support of per-FR NCSG.
Proposal 5: Both single bit UE capability to indicate the support of NCSG and UE capability to indicate the supported NCSG patterns should be defined.
Proposal 6: Introduce two UE capabilities for supported NCSG pattern report as described in RAN4 LS. (i.e., supportedNCSGPattern and supportedNCSGPattern-NRonly).
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