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1 Introduction
At the last meeting, measurement gap configurations were discussed and RAN4 agreed the WF [1] and LS to RAN2 [2]. Since the candidate values of MGL and MGRP were listed, RAN4 should decide whether to support each candidate value. In addition, it was agreed that all UEs support asynchronous LTE-NR dual connectivity operation [3], RAN4 should discuss measurement gap for asynchronous dual connectivity operation. In this contribution, we provide our views on these topics.
2 Discussion
2.1 MGL and MGRP for synchronous network
At the last meeting, following options were discussed [1].
 
	· Agreement on MGL
· For UE supports single and per UE gap, three MGL are introduced, 6ms, [4]ms and 3ms
· For UE support independent gap for FR1/2, the following MGL are introduced
· FR1 measurement objects: 6ms, [4]ms and 3ms
· FR2 measurement objects: 
· With FR1/LTE serving cell only: 6ms, [4]ms and 3ms
· With FR2 serving cell: 
· If identical gap is configured for both FR1 and FR2: 6ms, [4]ms, 3ms, 
· If independent gap is configured for FR1 and FR2:[1+x] ms, [2.25+x] ms, [5+x]ms
· Note: x is defined based on RF switching time and TBD in RAN4#85
· Non-NR-capable UE does not need to support new gap other than 3ms or 6ms

· Agreement on MGRP
· Four MGRP to be introduced: 20ms, 40ms, 80ms and 160ms for NSA and SA NR UE
· If non-NR measurement objects are configured, 160ms MGRP should not be used
· FFS: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured
· For UE not supporting NR, both 20ms and 160ms should not be configured 
· Necessity of 20ms MGRP +6ms MGL to be confirmed by RAN4#85
· To do in RAN4#85: 
· Identify the combinations of MGRP and MGL, which are necessarily to be introduced in Rel-15
· Update measurement gap configuration table based on updated MGL and MGRP



Regarding the gap length of independently configured gap for FR2, it is desirable that total RF retuning time is as small as possible since the size of NR slot is smaller than LTE due to larger SCS, e.g., a NR slot size of 120kHz SCS is 0.125ms. It could lead to have more opportunities (i.e., slots) to allocate data resources on FR2 serving cell. Therefore, we propose to define gap lengths of independently configured gap for FR2 by assuming less than 1 ms retuning time, e.g., 0.5 ms.

Proposal 1: {1.5 ms, 2.75 ms, 5.5 ms} MGLs are supported for the case where independent gap is configured for FR2 serving cell(s) separately from another gap for FR1 serving cell(s).

Regarding the measurement gap pattern of 20ms MGRP + 6ms MGL, some use cases could be considered. For example, network may want to receive the measurement report as soon as possible in high speed scenario because the condition would be changed drastically. Hence, this gap pattern can be used for such cases.

Proposal 2: The measurement gap pattern of 20ms MGRP + 6ms MGL is introduced.

In addition, there are also some use cases for 4ms MGL. Figure 1 shows some examples of the SS burst set length. If only one measurement gap is configured per UE, in mm-wave there are some cases that 3ms MGL is not enough to measure one SS burst set considering 1ms RF retuning time, e.g., the yellow highlighted part in Figure 1. Thus the measurement gap pattern of 4ms MGL can be used for such cases.
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Figure 1: some examples of the SS burst set length

Proposal 3: The measurement gap pattern of 4ms MGL is introduced.

2.2 MGL and MGRP for asynchronous network
[bookmark: _GoBack]At the last meeting, RAN4 agreed that all UEs support asynchronous LTE-NR dual connectivity operation [3]. From RRM point of view, measurement gap pattern for asynchronous dual connectivity should be considered. In case of LTE-LTE dual connectivity, no special measurement gap configuration was introduced for asynchronous dual connectivity but 1 sub-frame (1ms) is added to interruption time on SCG [4]. Even in LTE-NR dual connectivity case, similar way could be applied but some modification would be needed.

Observation 1: In case of LTE-LTE dual connectivity, no special measurement gap configuration was introduced for asynchronous dual connectivity but 1 sub-frame (1ms) is added to interruption time on SCG.

Proposal 4: Measurement gap pattern for asynchronous dual connectivity should be considered but there is no need to add specific measurement gap configuration for asynchronous LTE-NR dual connectivity.

Figure 1 shows an example of relationship between measurement gap and total interruption time in asynchronous LTE-NR dual connectivity. In this example, a LTE cell which uses 15kHz SCS configures measurement gap and NR cells which uses 30kHz, 60kHz and 120kHz SCS are victims. From figure 1, total interruption time to victim cell needs to include some margin to MGL due to timing difference between LTE cell and NR cells. However, different from LTE-LTE asynchronous dual connectivity, there is no need to add 1ms interruption time except for 15kHz SCS case, i.e., only 1 slot length is enough as additional interruption time to MGL as shown in figure 1. Therefore, total interruption time for asynchronous LTE-NR dual connectivity should be specified as “MGL + 1 slot length of victim cell”.

Observation 2: Additional interruption time at NR cell due to timing difference between a LTE cell and the NR cell is dependent on slot length, i.e., subcarrier spacing of the NR cell.

Proposal 5: Total interruption time for asynchronous LTE-NR dual connectivity should be specified as “MGL + 1 slot length of victim cell”.
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Figure 1: Example of relationship between measurement gap and total interruption time in asynchronous LTE-NR dual connectivity
3 Conclusion
In this contribution, we provided our view on measurement gap configuration for synchronous and asynchronous LTE-NR dual connectivity. Our observations and proposals are as follows:

Proposal 1: {1.5 ms, 2.75 ms, 5.5 ms} MGLs are supported for the case where independent gap is configured for FR2 serving cell(s) separately from another gap for FR1 serving cell(s).

Proposal 2: The measurement gap pattern of 20ms MGRP + 6ms MGL is introduced.

Proposal 3: The measurement gap pattern of 4ms MGL is introduced.

Observation 1: In case of LTE-LTE dual connectivity, no special measurement gap configuration was introduced for asynchronous dual connectivity but 1 sub-frame (1ms) is added to interruption time on SCG.

Proposal 4: Measurement gap pattern for asynchronous dual connectivity should be considered but there is no need to add specific measurement gap configuration for asynchronous LTE-NR dual connectivity.

Observation 2: Additional interruption time at NR cell due to timing difference between a LTE cell and the NR cell is dependent on slot length, i.e., subcarrier spacing of the NR cell.

Proposal 5: Total interruption time for asynchronous LTE-NR dual connectivity should be specified as “MGL + 1 slot length of victim cell”.
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