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1 Introduction
In the Berlin meetings, RAN2 has decided to wait RAN4 input on measurement gap design.

RAN2 #99 
· We will wait for RAN4 to provide us with information before we progress with measurement gaps

RAN4 has made some agreement on measurement gap design and an LS is sent to RAN2 [1]. In this paper, we are going to discuss the measurement gap configuration in EN-DC.

2 Discussion
In the measurement gap design for LTE DC, we have the following NOTE in 36.331 5.5.2.9 Measurement gap configuration [2]:
“NOTE 1: The UE applies a single gap, which timing is relative to the MCG cells, even when configured with DC”

A single measurement gap configuration is applied both MCG and SCG serving cells in LTE-DC. For EN-DC, the single gap mechanism should be reused at least for the UE that shares common RF resource between LTE and NR. We believe that this is also the consensus on the RAN4 LS [1]: 
· For monitoring of multiple frequency layers with gaps, RAN4 view is some UE may need per UE gaps to measure in either LTE and/or FR1 and/or FR2 while other UE may be able to measure with independent and potentially different gap patterns (including no gap pattern) for LTE/FR1 and FR2 serving cells (including different MGRP, MGL and offset). 
· From RAN4 perspective, a capability to indicate whether a UE can support two independent measurement gap configurations for FR1 and FR2 is recommended. RAN4 will work on specifications for independent gap measurement configuration on a best effort basis. 

The definition of FR1 and FR2 could be found in RAN4 email-approved TP [3]. Based on the suggestion from RAN4 LS, we think that a capability to indicate whether UE support two independent measurement gap configurations for FR1 and FR2 should be introduced. 

Proposal 1: Introduce a capability bit to signal whether UE support two independent measurement gap configurations for FR1 and FR2. 

In the LS from RAN4, serving cells are divided into the following two group.
· Frequency range 1 (FR1) : 450MHz -- 6000MHz (sub-6GHz)
· Frequency range 2 (FR2) : 24250MHz -- 52600MHz (mmWave)

[bookmark: _GoBack]LTE cells are belong to FR1 while NR cells could belong to FR1 or FR2. For the UE does not support independent gap, it is intuitive to follow the same LTE-DC principle for measurement gap design. From the RAN4 LS, the UE with only FR1 serving cells should also apply the single gap principle. Figure 1 illustrates the single measurement gap principle in EN-DC while MGRP = 40ms, MGL=6ms, and gapOffset is 2ms. We think that LTE RRC signalling (i.e. IE MeasGapConfig) should be reused for EN-DC single gap configuration. There may be some update on LTE Measurement gap pattern due to the introduction of NR cell measurement [4], but the configuration could apply to all LTE and NR serving cells in EN-DC. Therefore, we propose to extend the LTE-DC single measurement gap configuration principle to EN-DC.

Proposal 2: In EN-DC, for UE does not support independent gap or UE has only serving cells in FR1, the UE applies a single gap, which timing is relative to the MCG cells. The measurement gap is signalled by the gap configuration IE in LTE RRC.
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Figure 1: Single measurement gap in EN-DC 

For the UE support independent gap on FR1 and FR2, different gap patterns (including no gap pattern) for FR1 and FR2 serving cells could be configured. Figure 2 illustrates the independent measurement gap concept in EN-DC while different gap configuration in FR1 (MGRP = 40ms, MGL=6ms, offset = 2ms) and FR2 (MGRP = 20ms, MGL=4ms, offset = 12ms) are applied. Note that exact value for the MGL in FR2 is still under discussion by RAN4, and 4ms is just an example. In this case, we propose that the serving cells in FR1 follow the same gap configuration as in single gap (i.e. be signalled by LTE RRC MeasGapConfig). The measurement gap pattern of the serving cells in FR2 could be configured by NR RRC Signalling and specified in 38.331. 

Proposal 3: In EN-DC, for a UE supports independent gap and the UE has serving cell(s) in FR2, the serving cell(s) in FR1 follow measurement gap pattern configured by LTE RRC while the serving cell(s) in FR2 follow the measurement gap pattern configured by NR RRC.
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Figure 2: Independent measurement gap in EN-DC 

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: Introduce a capability bit to signal whether UE support two independent measurement gap configurations for FR1 and FR2. 

Proposal 2: In EN-DC, for UE does not support independent gap or UE has only serving cells in FR1, the UE applies a single gap, which timing is relative to the MCG cells. The measurement gap is signalled by the gap configuration IE in LTE RRC.

Proposal 3: In EN-DC, for a UE supports independent gap and the UE has serving cell(s) in FR2, the serving cell(s) in FR1 follow measurement gap pattern configured by LTE RRC while the serving cell(s) in FR2 follow the measurement gap pattern configured by NR RRC.
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