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1 Introduction
RAN4 has completed the UE RRM requirements for the support of NSA option 3 (EN-DC) in RAN4#85. However, due to time limit, some core requirements are still open, and one issue is the measurement gap patterns, for which the requirements are specified in section 9.1.2 of 38.133.
In our understanding, the remaining open issues include

· UE behavior during gaps

· Support of gap pattern #4, 5, 12
In this paper, we will provide our views on the remaining issues for measurement gap patterns for EN-DC. 
2 Discussion
2.1 UE behavior during gaps

UE behavior during gaps is defined as below in current 38.133.
	During the per-UE measurement gaps the UE:

-
shall not transmit any data

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells
-
[is not required to receive any signal other than the signals used for the measurements in any of the serving cell(s) if there is no receiver tuning.]
During the per-FR measurement gaps the UE:

-
shall not transmit any data on serving cells in the corresponding frequency range 

-
is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells in the corresponding frequency range 

-
[is not required to receive any signal other the signals used for the measurements in any of the serving cell(s) in the corresponding frequency range if there is no receiver tuning.]


It is common understanding that UE is not required to receive any data from any impacted serving cells during gaps, and the problem is only how to capture it in the specification. In our view, the current second bullet is not very accurate, at least for the case where SMTC configured for intra-frequency measurement are fully overlapping with gaps. In such a case, UE has to tune its receive to its serving cells in order to perform the measurement. Therefore, the wording in the current third bullet is more generic. One problem with the current third bullet is that the UE behavior applies both when there is receiver tuning and there is no receiver tuning, so the restriction “if there is no receiver tuning” is not needed.
Proposal 1: UE behavior during gaps is defined as “UE is not required to receive any signal other the signals used for the measurements in any of the serving cell(s)”.

2.2 Support of gap pattern #4, 5, 12
In current Table 9.1.2-1 in 38.133, the support of gap pattern #4, 5, 11 is FFS, and the main reason is that some companies think the overhead with these gap patterns are too large. Although we share the observation, we do not think it is proper to remove them from the specification.

First, which gap pattern is used is controlled by the network. Network will know the overhead due to gaps, and it is obvious that network would only use gap patterns with large overhead when it is necessary to do so. There are clear use cases when these gap patterns are needed. For example, if SMTC window is long in FR2 carriers, and UE only supports per UE gap pattern, network may have to use gap patterns with short MGRP and long MGL for the measurement. It should be also noted that typically network will only configure the gaps when UE is in HO condition, i.e. the gaps are not always used.

Second, removing these three gap patterns does not save any efforts from UE implementation. UE still has to support MGL of 6ms, 5.5ms and 4ms, and also MGRP of 20ms.  
In short, removing these gap patterns limits the network flexibility but does not give any benefit.

Proposal 2: All 24 gap patterns including gap pattern #4, 5, 12 are supported by specification.
3 Conclusions 

In this paper, we provided our views on the remaining open issues for measurement gap patterns for EN-DC. 
Specifically, we have the following proposals.

Proposal 1: UE behavior during gaps is defined as “UE is not required to receive any signal other the signals used for the measurements in any of the serving cell(s)”.
Proposal 2: All 24 gap patterns including gap pattern #4, 5, 12 are supported by specification.
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