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1 Introduction
In this paper, we will discuss the measurement gap capability.
2 Discussion
In RAN2 #102 meeting, an LS was sent to RAN4 asking whether the MR-DC band combinations reported in UE capability can allow the network to identify the cases where the LTE UE not yet configured with EN-DC can perform gapless measurements [1].
In the reply LS, RAN4 clarified that in general, network cannot identify the cases of gapless measurement purely based on MR-DC band combinations reported from UE. However, if this LTE UE (not yet configured with EN-DC) has per-FR measurement capability and it is configured to measure FR2 inter-RAT MO only, gapless measurement is possible [2].
Observation 1: UE needs to indicate whether gap is needed or not in different band combinations since the network cannot infer from band combinations UE supported.
In RAN2 #103 meeting, the following agreement was achieved:

	Agreements

1:
In release-15, for NR SA we will not define any capability signalling for the UE to inform the network of its 'need for gaps'. (Decision already taken for EN-DC).


According to the agreement, gap capability will not be included in the UECapabilityInformation message. Therefore, UE needs to report gap capability in other messages. In current RAN2 discussion, there are two possible solutions:

· Option 1: UE feeds back whether gap is needed or not when new measurement is added;

· Option 2: UE feeds back whether gap is needed or not when new SCell is added or removed.
Observation 2: Since RAN2 has agreed that gap capability will not be included in UECapabilityInformation message, UE can report whether gap is needed or not either when new measurement is added or when new SCell is added/released.
Next we discuss the two options.
In order to decrease the UE capability size, some companies provided a method in which the UE feedbacks whether gap is needed or not when new measurement is added:
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Figure 1: UE feedbacks whether gap is needed or not
However, with the above method, two steps are needed: in the first step, the network configures the measurement without gap configuration because the network does not know whether the UE needs the gap; in the second step, the network configures the gap after the UE requests the network to configure the gap. After receiving the measurement, the UE cannot perform the measurement immediately due to lack of gap. More signalling overhead is foreseen due to two steps procedure. 
Another potential method is that the UE always indicates the gap capability corresponding to current (new) band combination to the network when one SCell is added and released, see Figure 2 as below: 
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Figure 2: UE updates the gap capability
For example, the UE is configured with CA (Band1 + Band2). When a new SCell (Band3) is added, the UE indicates the gap capability corresponding to Band1+Band2+Band3 to the network. The updated gap capability can be a bitmap in which each bit indicates gap needed or not for each supported band with the current band combination. When new measurement is configured, the network can know whether the gap is needed based on the updated gap capability. Just one step is needed because the network can send the measurement configuration with gap together.
Proposal 1: The gap capability corresponding to current band combination is included in the RRC Connection Reconfiguration Complete message which is the response of SCell addition/release.
3 Conclusion

The paper discusses the gap capability and we propose:
Observation 1: UE needs to indicate whether gap is needed or not in different band combinations since the network cannot infer from band combinations UE supported.
Observation 2: Since RAN2 has agreed that gap capability will not be included in UECapabilityInformation message, UE can report whether gap is needed or not either when new measurement is added or when new SCell is added/released.
Proposal 1: The gap capability corresponding to current band combination is included in the RRC Connection Reconfiguration Complete message which is the response of SCell addition/release.
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