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Introduction
In this contribution, we discuss concurrent measurement gap and pre-configured measurement gap based on the LSs from RAN4 [1][2].
Discussion
Additional gap configuration

According to RAN4 conclusion, the possible combination of the concurrent gaps is as follow:

Table 1
	Index
	# of simultaneous MG

	
	Per-FR1
	Per-FR2
	Per-UE

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	7
	0
	0
	1

	8
	1
	1
	0

	9
	1
	0
	0

	10
	0
	1
	0


RAN4 concluded to support combination #0, #1 and #2 in R17. The new combination requires one additional measurement gap compared to legacy combination #7 and #8. To support the new combination RAN4 concluded to support in RRC, an additional measurement gap configuration needs to be added in the measurement gap configuration. 
Proposal 1
One additional measurement gap can be configured in measurement gap configuration, i.e. MeasGapConfig.

RAN4 hasn’t define a new value to be used in the additional measurement gap, so legacy measurement gap configuration, i.e. GapConfig, can be reused for the additional measurement gap.

Proposal 2
Existing GapConfig is reused to configure the additional measurement gap.

The type of the additional measurement gap varies in each combination. In combination #0, the additional measurement gap is gapFR1 while it is gapUE in combination #2. Therefore, a gap type should be indicated in the additional measurement gap configuration.
Proposal 3
For additional measurement gap, gap type indicator, i.e. gapFR1, gapFR2 or gapUE, is configured.

Association between concurrent MGs and frequency layers
According to the LS from RAN4 [1], the association between a measurement gaps and frequencies should support following cases:

	•
The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2

•
One or more MO(s) for same or different RATs

•
SSB and/or CSI-RS in each associated NR MO

•
PRS

•
It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,

•
One gap is associated with only LTE measurement 

•
One gap is associated with other measurements including NR.


To support the association between measurement gap and frequency, basically, the association configuration should indicate a target measurement gap and target frequency. In addition, to facilitate the modification and release the configured association, an association ID is also needed. Since more than one frequency can be associated with a measurement gap, measurement ID-like signalling seems suitable. 
Proposal 4
The association configuration includes a gap indicator, a frequency indicator, and an association ID.
Proposal 5
The gap indicator indicates gapFR1, gapFR2, gapUE or additional gap.

The contents of the frequency indicator varies depending on the RAT. If the frequency is UTRA frequency, the frequency indicator should indicate RAT and measurement object ID. If the frequency is NR frequency, the frequency indicator should indicate RS type, i.e. SSB, CSI-RS or PRS, also as well as RAT and measurement object ID. If the frequency is UTRA frequency, the frequency indicator should mandatorily indicate RAT and optionally indicate measurement object ID. When the measurement object ID is not indicated, the association information cannot be provided for other measurement gaps and other gaps are used for other MOs.
Proposal 6
The frequency indicator indicates followings:
· For UTRA frequency, RAT + measurement object ID.

· For EUTRA frequency, RAT + (optionally) measurement object ID. (when the measurement object ID is not indicated, the association configuration cannot be provided for other measurement gaps.
· For NR frequency, RAT + measurement object ID + RS type.
If the association configuration is included in the measurement gap configuration, i.e. in MeasGapConfig, when a new frequency to be measured is configured, the measurement gap configuration should be fully re-configured, to update the association between the measurement gap and the new frequency. Therefore, it would be better to define a new IE to provide the association information in MeasConfig. Then, though a new measurement gap or a new measurement object is configured, only the association information can be updated.
Proposal 7
Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig.
Activation/De-activation

RAN4 defined pre-configured measurement gap that can be activated/de-activated, and the activation/deactivation can be controlled by RRC signal as below [2]:
	· NW can control activation/deactivation of pre-configured MG 

· RRC-based activation/deactivation method is supported. 

· Network can indicate active/deactive status per BWP


When the pre-configured measurement gap is configured, the initial activation state needs to be indicated, so a separate indication is not needed to differentiate the pre-configured measurement gap with the legacy measurement gap. 
Proposal 8
If the initial activation/deactivation state is configured for a measurement gap, UE considers the measurement gap is the pre-configured measurement gap. No separate indication for pre-configured measurement gap.
If the activation state can be indicated in the measurement gap configuration, the indication can be used to change the activation state of the pre-configured measurement gap, and no extra RRC mechanism is needed for activation/deactivation.
Proposal 9
To change the activation state of the pre-configured measurement gap, measurement gap reconfiguration is used. No extra mechanism is supported in RRC for activation/deactivation.
RAN4 concluded that the pre-configured measurement gap can be activated/deactivated depending on active BWP. Therefore, the activation state should be indicated per configured BWP.
Proposal 10
The activation/deactivation state of the pre-configured measurement gap can be indicated per configured BWP.
Conclusion
Proposal 1
One additional measurement gap can be configured in measurement gap configuration, i.e. MeasGapConfig.

Proposal 2
Existing GapConfig is reused to configure the additional measurement gap.

Proposal 3
For additional measurement gap, gap type indicator, i.e. gapFR1, gapFR2 or gapUE, is configured.

Proposal 4
The association configuration includes a gap indicator, a frequency indicator, and an association ID.

Proposal 5
The gap indicator indicates gapFR1, gapFR2, gapUE or additional gap.

Proposal 6
The frequency indicator indicates followings:

· For UTRA frequency, RAT + measurement object ID.

· For EUTRA frequency, RAT + (optionally) measurement object ID. (when the measurement object ID is not indicated, the association configuration cannot be provided for other measurement gaps.

· For NR frequency, RAT + measurement object ID + RS type.
Proposal 7
Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig.

Proposal 8
If the initial activation/deactivation state is configured for a measurement gap, UE considers the measurement gap is the pre-configured measurement gap. No separate indication for pre-configured measurement gap.

Proposal 9
To change the activation state of the pre-configured measurement gap, measurement gap reconfiguration is used. No extra mechanism is supported in RRC for activation/deactivation.

Proposal 10
The activation/deactivation state of the pre-configured measurement gap can be indicated per configured BWP.
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