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1	Introduction
In RAN2#101bis meeting, one paper [1] was to discuss which node is responsible for deciding the gap type (i.e. per-UE or per-FR)? Only MN, or both MN and SN. This paper is to provide our understanding on measurement gap type for discussion.
2	Measurement gap type
There are two kinds of measurement gap type defined by RAN4 for Rel-15 EN-DC, per UE or per-FR (FR1 or FR2). RAN2 agreed that MN configures per UE or FR1 gap to UE and SN configures FR2 gap to UE.  
Agreements:
1	For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.
2	For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:
	a/	NR RRC configures a measurement gap configuration for FR2. 
	b/ 	LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

For issue indicated in [1], which node is responsible for deciding the gap type (i.e. per-UE or per-FR)? Only MN, or both MN and SN? Two possible solutions were discussed.
Alt1: 	Only MN can decide the gap type. 
Alt2: 	Both MN and SN can decide the gap type. 
As indicated in [1], for most cases, there’s no doubt that MN should make the decision and inform the decision to SN via CG-ConfigInfo, for per UE and FR1 gap cases. If SN is the first node who wants to configure measurement objects of FR1 frequency and without gap pattern received from MN, SN needs to inform the FR1 frequency list to MN to request gap pattern. MN makes decision on gap type, per UE or FR1 gap. 
Observation1: In any case, MN decides the gap type of per UE or FR1 gap, for measurement object of FR1 frequency.
But for case of FR2 gap configuration, if SN is the first node who wants to configure measurement objects of FR2 frequency and there is no per UE gap pattern from MN, SN can configure FR2 gap pattern to UE directly and doesn’t need to send FR2 frequency list to MN to check if MN would use per UE for SN’s measurement objects of FR2 frequency.
Observation2: In case no per UE gap pattern from MN, SN decides FR2 gap type to be used, for measurement object of FR2 frequency.
When MN wants to configure measurement objects of FR2 frequency, as Observation2, MN doesn’t know if SN already had FR2 gap pattern configured to UE. There are two opinions up to MN implementation. MN can send FR2 frequency list to SN to trigger FR2 gap pattern configuration. MN also can configure per UE gap to UE directly and informs configured per UE gap pattern to SN. Base on RAN4 common understanding, the per UE gap pattern should override any configured FR2 gap pattern in SN and UE as result.
Observation3: Per UE gap pattern can override per FR gap pattern when SN and UE received from MN in EN-DC. 
Current RAN2 signaling has supported these observations, no need any extra signaling. But it may need clarification in TS 38.331 for SN and TS36.331 for UE, for case of when FR2 gap pattern has been configured to UE by SN and MN sends per UE gap pattern to SN via CG-ConfigInfo, the SN shall perform the per UE gap pattern to replace FR2 gap pattern, and UE shall use the per UE gap pattern received from MN to replace FR2 gap pattern received from SN. 
For SN, the measGapConfig is included in TS 38.331 CG-ConfigInfo used from MN to SN for per UE and FR1 gap pattern transferring, clarification is needed there. 
	measGapConfig
Indicates the measurement gap configuration configured by MN. Per UE gap configuration is applied regardless of previously configured per FR gap configuration.



Proposal1: Add clarification in TS 38.331 CG-ConfigInfo field description, to clarify when received the per UE gap pattern is applied regardless of previously configured per FR gap configuration.  
For EN-DC UE, UE behavior is defined in TS 36.331 5.5.2.9 Measurement gap configuration. It needs clarify in NOTE1.
NOTE 1:	The UE applies a single gap, which timing is relative to the MCG cells, even when configured with DC. In case of EN-DC, the UE may either be configured with a single (common) gap or with two separate gaps i.e. a first one for FR1 and a second one for FR2 (that is configured by NR RRC). When configured, UE applies the single (common) gap regardless previously configured FR1 or FR2 gap configuration.
Proposal2: Add clarification in NOTE1 of TS 36.331 5.5.2.9, to clarify when configured UE applies the single gap regardless of previously configured per FR gap configuration.  

3	Conclusion
This paper discussed which network entity decides the measurement gap type in EN-DC, and there are three observations and one proposal listed. Corresponding CRs to TS38.331 and TS36.331 are contributed for approval.
Observation1: In any case, MN decides the gap type of per UE or FR1 gap, for measurement object of FR1 frequency.
Observation2: In case no per UE gap pattern received from MN, SN decides FR2 gap to be used, for measurement object of FR2 frequency.
Observation3: Per UE gap pattern has higher priority than per FR gap pattern when SN and UE received from MN. 
Proposal1: Add clarification in TS 38.331 CG-ConfigInfo field description, to clarify when received the per UE gap pattern is applied regardless of previously configured per FR gap configuration.  
Proposal2: Add clarification in NOTE1 of TS 36.331 5.5.2.9, to clarify when configured UE applies the single gap regardless of previously configured per FR gap configuration.  
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