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Introduction
RAN2 discussed the issue outlined in R2-1909481 on Tuesday of its meeting #107.
This offline discussion tries to make progress and conclude on a solution.
Measurement gap pattern capabilities are defined separately in TS36.306 and TS38.306, and the corresponding requirements are defined in TS36.133 and TS38.133 respectively.
We found that it is not entirely clear in the current specification which capabilities are supposed to be used in some of MR-DC scenarios.
Discussion
Measurement gap pattern capabilities are defined separately in TS36.306 and TS38.306, and the corresponding requirements are defined in TS36.133 and TS38.133 respectively. In addition, TS37.340 specifies the gap pattern coordination between MN and SN, where it is clarified which node decides on the gap pattern to be used.
The key discrepancy among those specifications is as follows.
· TS37.340 specifies that the eNB determines the gap patterns in some MR-DC architectures. This implies that the eNB uses UE E-UTRA Capability to identify the UE capability for gap patterns.
· TS36.306 defines the UE capability for gap patterns in UE E-UTRA Capability and has the reference to TS36.133.
· TS36.133 does not define applicability of gap patterns in case of MR-DC. Only TS38.133 defines it.
(Additional remark: it is clear from TS38.133 that nonUniformGap as defined in TS36.306 and TS36.133 is not applicable in MR-DC.)
The table-1 below summarizes what is currently specified in TS37.340.
Table-1: Usable UE capability in the node deciding the gap pattern
	Case#
	MR-DC architecture option
	Gap type
	The node deciding gap pattern
	Usable UE capability

	1
	(NG)EN-DC
	Per-UE gap
	(ng)eNB
	E-UTRA capability

	2
	
	Per-FR gap – FR1
	(ng)eNB
	E-UTRA capability

	3
	
	Per-FR gap – FR2
	gNB
	NR capability

	4
	NE-DC
	Per-UE gap
	gNB
	NR capability

	5
	
	Per-FR gap – FR1
	gNB
	NR capability

	6
	
	Per-FR gap – FR2
	gNB
	NR capability

	7
	NR-DC
	Per-UE gap
	gNB
	NR capability

	8
	
	Per-FR gap – FR1
	gNB
	NR capability

	9
	
	Per-FR gap – FR2
	gNB
	NR capability



EN-DC part of TS37.340 above is in line with what RAN2 indicated in their LS R2-1902732. Later RAN2 discussed measurement gap coordination for MR-DC architectures (R2-1906685), which focused on the UE capability for “need for gap”, but not on the applicability of gap patterns.
Possible Solutions
Solution 1: Clarify in the specifications the current status as captured in table-1.
This solution is motivated by the way how the network performs gap pattern coordination (as defined in TS37.340).
This solution involves:
· Clarify in TS36.306 that shortMeasurementGap and 	measGapPatterns are applicable for Per-UE gap and Per-FR gap on FR1 in (NG)EN-DC. Add reference to TS 38.133.
· Clarify in TS36.306 that nonUniformGap is not applicable in MR-DC
· Clarify in TS38.306 that supportedGapPattern is applicable for NE-DC, NR-DC and Per-FR gap on FR2 in (NG)EN-DC.
Solution 2:	Introduce a new gap pattern UE capability in UE MR-DC Capability (summarized in table-2 below)
This solution is motivated by what UE’s gap pattern capability in different MR-DC could be for the similar set of band combinations the UE would support as indicated by RAN4 in R2-1905533.
This solution involves:
· Add a new UE capability (the same content as the existing supportedGapPattern), say supportedGapPatternMRDC, in UE MR-DC Capability in TS38.331 and TS38.306.
· Specify in TS38.306 that the new supportedGapPatternMRDC is applicable for Per-UE gap and Per-FR gap on FR1 in (NG)EN-DC and NE-DC.
· Clarify in TS38.306 that supportedGapPattern is applicable for NR-DC and Per-FR gap on FR2 in (NG)EN-DC and NE-DC.
Table-2: Solution 2
	Case#
	MR-DC architecture option
	Gap type
	Deciding node
	Used UE capability

	1
	(NG)EN-DC
	Per-UE gap
	(ng)eNB
	E-UTRA capability
MR-DC capability (new)

	2
	
	Per-FR gap – FR1
	(ng)eNB
	E-UTRA capability
MR-DC capability (new)

	3
	
	Per-FR gap – FR2
	gNB
	NR capability

	4
	NE-DC
	Per-UE gap
	gNB
	NR capability
MR-DC capability (new)

	5
	
	Per-FR gap – FR1
	gNB
	NR capability
MR-DC capability (new)

	6
	
	Per-FR gap – FR2
	gNB
	NR capability

	7
	NR-DC
	Per-UE gap
	gNB
	NR capability

	8
	
	Per-FR gap – FR1
	gNB
	NR capability

	9
	
	Per-FR gap – FR2
	gNB
	NR capability



Comments from companies.
Companies are invited to provide their view. Solutions other than the solution 1 and 2 can also be proposed.
	Company
	Preference
	Comment

	Intel
	Sol-1 (but ok with Sol-2 if other companies are ok )
	This is a simper solution in our view. Since the UEs which implement MR-DC are the ones impacted by the change (meaning the LTE SA legacy UEs are not affected, as NW would not assume these UEs to use these gaps from MR-DC).
However, we are also ok if majority of the companies prefer to go with solution-2.

	MediaTek
	Sol-1
	We prefer not to have ASN.1 change if possible. 
Table 1 is the same as our current understanding. At least for the EN-DC part, it is aligned with the LS R2-1902732 from RAN2 to RAN4.

	Ericsson
	Solution 1
	We think current signaling is suitable and it is sufficient to clarify the usage of already defined capabilities for measurement gap patterns.

	Samsung
	Solution 1
	We prefer the simple solution and it seems enough.

	Huawei
	Solution 1
	We think the current signaling can serve for MR-DC cases.
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Conclusion
All companies provided input supported the solution 1.
CRs implementing the solution 1 are provided in [1], [2] and [3].
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