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1. Introduction
In the WID for Measurement Gap Enhancement [1], it is mentioned to include MR-DC in the scope of the work as below.
	· The work includes EN-DC, NE-DC, NR-NR DC and standalone operations and includes both per-FR MG capable UE and per-UE MG capable UE.


The discussion about MR-DC was postponed during the previous meeting (116e). This paper attempts to investigate the RAN2 protocol impacts especially for the signaling between Master Node (MN) and Secondary Node (SN) in MR-DC scenarios.

2. Discussion
2.1 Maximum number of gap configurations for SN in (NG)EN-DC
In TS 37.340 [2], it is defined that MN decides gap configuration basically, however, in (NG)EN-DC, SN decides FR2 gap pattern unlike other cases. Therefore, multiple nodes may configure each gap(s) independently in (NG)EN-DC if the current specification below is applied to concurrent gap scenarios.
	If per-FR gap is used, in EN-DC and NGEN-DC, the MN decides the FR1 gap pattern and the related gap sharing configuration for FR1, while the SN decides the FR2 gap pattern and the related gap sharing configuration for FR2; in NE-DC and NR-DC, the MN decides both the FR1 and FR2 gap patterns and the related gap sharing configurations.



According to RAN4 WF[3][4], maximum number of concurrent gap can be the patterns listed in the following table. Based on the assumption above and the following table, in (NG)EN-DC, the both MN and SN may configure multiple gaps (in case of index 0-6) unlike existing specification (index 7-10). Therefore, RAN2 needs to investigate how to manage the total number of concurrent gap to avoid exceeding UE’s capability.
	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
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	Supported

	12
	0
	2
	0
	Supported


To manage the total number of concurrent gap within UE’s capability, RAN node needs to know the UE’s capability at first. New capability signalling is supposed to be defined for the UE to report the supported number of concurrent gaps. To support new combination pattern of the number of gaps, we propose to introduce bit string field to indicate the supported pattern for example the specification change below. This way is effective to indicate multiple supported patterns with minimum data size, similarly to supportedGapPattern.MeasAndMobParameters ::=                    SEQUENCE {
    measAndMobParametersCommon              MeasAndMobParametersCommon              OPTIONAL,
    measAndMobParametersXDD-Diff                MeasAndMobParametersXDD-Diff        OPTIONAL,
    measAndMobParametersFRX-Diff                MeasAndMobParametersFRX-Diff        OPTIONAL
}

MeasAndMobParametersCommon ::=          SEQUENCE {
    supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL,
    ssb-RLM                                 ENUMERATED {supported}                  OPTIONAL,
    <skip unrelated part>
    pcellT312-r16                           ENUMERATED {supported}                  OPTIONAL,
    supportedGapPattern-r16                 BIT STRING (SIZE (2))                   OPTIONAL
    ]],
    [[
    supportedGapNumber-r17                  BIT STRING (SIZE (12))                   OPTIONAL
    ]]
}

Proposal 1:	Introduce bit string field in UE Capability Information to indicate supported combination pattern of the number of gaps
With acquiring the UE capability, MN can decide how many gaps can be configured by each node. Then MN can notify SN the number of gaps that can be configured by SN.
Proposal 2:	MN decides how many gaps can be configured by each node, and then notify the maximum number to SN. FFS how to notify the maximum number to SN

2.2 Notifying multiple gap configurations to SN from MN
[bookmark: _GoBack]According to current specification (TS 37.340 [2]), aside from FR2 gap configuration in (NG)EN-DC, MN decides the gap pattern regardless of frequency layer. Then the configuration is notified to SN by using MeasConfigMN in CGConfigInfo, so that SN can schedule data communication with considering gap schedule in MN side. From Rel-17, since multiple gaps per FR or UE can be configured, it should be possible that multiple gap configurations are notified to SN from MN. However, current MeasConfigMN in CGConfigInfo can include only one gap configuration. Therefore, the following is proposed.
Proposal 3:	Extend CGConfigInfo to include multiple MN gap configurations. FFS which information to be included in the message

3. Summary and proposal
Proposal 1:	Introduce bit string field in UE Capability Information to indicate supported combination pattern of the number of gaps
Proposal 2:	MN decides how many gaps can be configured by each node, and then notify the maximum number to SN. FFS how to notify the maximum number to SN
Proposal 3:	Extend CGConfigInfo to include multiple MN gap configurations. FFS which information to be included in the message
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