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Introduction
UE behaviour for per-UE and per-FR gap has been discussed in RAN4 for EN-DC case, but no discussion was related with SA case. Since the applicability requirement of measurement gap was specified in TS38.133, we also need to clarify the UE behaviour under different measurement gaps for SA case.
In this contribution, the UE measurement mode with gap for SA are analysed.
Analysis on UE measurement mode with gap for SA
In this section we analyse all the possible UE measurement behaviour with gap for SA. Since RAN2 has no conclusion on the gap configuration flow for NR+NR DC case, we cannot determine whether MgNB and SgNB will configure gap separately or only MgNB can configure the measurement gap. In that sense, the cases we analysed in this contribution concentrate on the following scenarios:
Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1 
Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 
Scenario 3: Serving cells are FR1+ FR2 CA
In SA, UE can also indicate to support per-UE gap only or support both per-UE and per-FR gap; and we think it is still useful to let network explicitly indicate the measurement gap type to UE associated with the gap configuration.
If UE support per-UE gap only
Since UE only supports per-UE gap, network can only configure per-UE gap for this UE and only the per-UE gap based measurement requirement will be applied in this case. If the per-FR gap configuration is received from network, it will be considered as an invalid configuration and no measurement requirement can be applied consequently. 
Proposal 1: For UE who supports per-UE gap only, only per-UE gap can be configured to this UE.
If UE support per-FR gap
Based on the above listed scenarios, we summarize all the UE measurement mode in the following tables.
Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1
Table 1. UE measurement mode with gap in scenario 1
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement


	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	UE applies FR1 gap for LTE/FR1 measurement

	UE applies FR1 gap for LTE/FR1 measurement;
UE fulfils the per-FR requirements for FR2 measurement objects based on effective MGRP=20ms

	Invalid configuration
(FR1 gap cannot be used for FR2 MO)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
(no FR2 serving cell)
	Invalid configuration
(no FR2 serving cell)
	Invalid configuration
(no FR2 serving cell)

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration
(no FR2 serving cell)
	Invalid configuration
(no FR2 serving cell)
	Invalid configuration
(no FR2 serving cell)


From the above table 1, if serving cell configure per-FR gap for LTE/FR1 only but MO involve LTE/FR1 and FR2, then UE may not need gap to conduct FR2 measurement; and the measurement requirement can be designed based on a fixed MGRP=20ms, which is similar as the methodology we used for EN-DC case [1]. 
Since serving cell(s) is in FR1 only for scenario 1, configuration of FR2 gap can be deemed as invalid configuration, and for the invalid configuration cases, no RRM requirements will be defined for the UE behaviour.
 Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2
Table 2. UE measurement mode with gap in scenario 2
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement


	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	Invalid configuration
(no FR1 serving cell)
	Invalid configuration
(no FR1 serving cell)
	Invalid configuration
(no FR1 serving cell)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
(FR2 gap cannot be used for LTE/FR1 MO)
	UE applies FR2 gap for FR2 measurement;
UE fulfils the per-FR requirements for FR1 measurement objects based on effective MGRP=40ms

	UE applies FR2 gap for FR2 measurement


	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration
(no FR1 serving cell)
	Invalid configuration
(no FR1 serving cell)
	Invalid configuration
(no FR1 serving cell)



From the above table 2, if serving cell configure per-FR gap for FR2 only but MO involve LTE/FR1 and FR2, then UE may not need gap to conduct LTE/FR1 measurement; and the measurement requirement can be designed based on a fixed MGRP. In this case, since the MO is LTE/FR1, we propose to follow the LTE legacy MGRP as a baseline which is 40ms. 
Since serving cell(s) is in FR2 only for scenario 2, configuration of FR1 gap can be deemed as invalid configuration, and for the invalid configuration cases, no RRM requirements will be defined for the UE behaviour.
Scenario 3: Serving cells are FR1+ FR2 CA
Table 3. UE measurement mode with gap in scenario 3
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement


	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	UE applies FR1 gap for LTE/FR1 measurement;
No gap to FR2 serving cell
	UE applies FR1 gap for LTE/FR1 measurement;
UE cannot perform measurement toward measurement objects in FR2
	Invalid configuration
(FR1 gap cannot be used for FR2 MO)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration
(FR2 gap cannot be used for LTE/FR1 MO)
	UE applies FR2 gap for FR2 measurement;
UE cannot perform measurement toward measurement objects in LTE/FR1
	UE applies FR2 gap for FR2 measurement;
No gap to FR1 serving cell


	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration
(no FR2 MO)
	UE applies FR1 gap for LTE/FR1 measurement;
UE applies FR2 gap for FR2 measurement;
	Invalid configuration
(no FR1 MO)


In the above table 3, for the invalid configuration cases, no RRM requirements will be defined for the UE behaviour.
Conclusion
In this contribution, the UE measurement mode with gap for SA are analysed. The proposal is,
Proposal: the UE measurement modes with gap shall follow the definitions in table 1, 2, and 3.
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