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1. Introduction
In the RAN4#84bis meeting, there were discussions on measurement gap, MGL and MGRP in NR [3-13]. In the agreed way forward [1] there are agreements on MGL and MGRP as follows.

· 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

· 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

In this contribution, we further provide our views on MGL and MGRP for NR.
2. Discussion
2.1 MGL
In the LS [2] to RAN2 it indicates that RAN4 considers that there will be 6 options for measurement gap length (MGL) for NR. The candidate MGL to be introduced are 6ms, [4]ms, 3ms, [1+x] ms, [2.25+x] ms and [5+x]ms although the latter three MGL are for mm-wave measurement. The measurement time margin is x ms for mm-wave which is based on RF switching time and propagation delay etc.

As indicated in contribution [3] for both sub 6GHz and mm-wave 1ms and 2ms measurement time are typical use cases. Therefore both 3ms and 4ms MGL should be supported for the two typical use cases. We are striving to optimize MGL for mm-wave by reducing total RF switching time from 1ms to 0.5ms. It is obvious that 4ms MGL is more optimized compared to 6ms MGL for cases where 4ms MGL is enough. Furthermore it is noted that 6ms, 4ms and 3ms can also be used for FR2 measurement.
Regarding the RF switching time for mm-wave measurement we think the 0.5ms total switching time as proposed in contribution [3] is appropriate. The propagation delay for mm-wave could be negligible compared to 0.5ms switching time. Therefore our view is that x can be defined as 0.5ms. Correspondingly the MGL for mm-wave measurement only could be 1.5ms, 2.75ms and 5.5ms.
Proposal 1: 6ms, 4ms, 3ms, 1.5ms, 2.75ms and 5.5ms MGL are supported in NR.

It was agreed that for UE supports single and per UE gap, three MGL are introduced, which are 6ms, 4ms and 3ms. However we think if serving cell is mm-wave the 1.5ms, 2.75ms and 5.5ms MGL can also be used for mm-wave measurement only for per UE based measurement gap. 
Proposal 2: 1.5ms, 2.75ms and 5.5ms MGL are also supported for per UE measurement gap.

2.2 MGRP
There are still three open issues for MGRP. 
· FFS: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured

· Necessity of 20ms MGRP +6ms MGL to be confirmed by 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

LTE requirements for 20ms MGRP common gap 
For NSA if 20ms MGRP gap is configured for UE to measure LTE and NR carriers what requirements should be met by UE is FFS. It is not necessary to define requirements for 20ms MGRP gap for LTE measurement. The straightforward way is to apply 40ms MGRP measurement requirements to 20ms MGRP gap. In our view 20ms MGRP gap can be configured where there is NR measurement with gap, including NR RLM measurement. If only LTE inter-frequency carriers to be measured there would be no need to configure 20ms MGRP gap. In this case the 20ms MGRP gaps are shared by measurement of LTE carriers and NR carriers. How to share is UE implementation dependent. One possible approach is to share the gaps between NR and LTE equally. In this way the effective measurement gap periodicity for LTE carrier measurement is 40ms.
Proposal 3: When 20ms MGRP common gap is configured, there would be two options to define requirements.

Option 1: Apply 40ms LTE measurement requirements to 20ms MGRP gap pattern.

Option 2: Share gaps between LTE and NR equally.

Necessity of 20ms MGRP with 6ms MGL gap pattern
In LTE it is considered as reasonable overhead regarding to the 40ms MGRP with 6ms MGL. The overhead is 6/40=15%. For 20ms MGRP, with 3ms MGL the overhead is the same as 40ms MGRP with 6ms MGL. With 4ms MGL the overhead is 4/20=20%. It is still in the reasonable range. But with 6ms MGRP the overhead is 6/20=30%, which is doubled compared to LTE. It is too high from overhead perspective. It is also not so reasonable with 20ms MGRP and 5.5ms MGL gap pattern.
Proposal 4: 20ms MGRP with 6ms MGL gap pattern and 20ms MGRP with 5.5ms MGL gap pattern is not necessary.
Combinations of MGRP and MGL
From overhead perspective, except 20ms MGRP with 6ms and 5.5ms MGL there would be no other overhead issues. Our view on combination of MGRP and MGL are as follows.
For 20ms MGRP it should be combined with all other MGL except 6ms and 5.5ms MGL.

For 40ms MGRP and 80ms MGRP it should be combined with all the MGL.

For 160ms MGRP it seems it is not necessary to support all the MGL as the overhead is quite low even for 6ms MGL. It seems 3ms MGL and 6ms MGL would be enough.
Proposal 5: The gap patterns of combination of MGRP and MGL can be considered as follows.
20ms MGRP can be combined with all other MGL except 6ms and 5.5ms MGL. 40ms MGRP and 80ms MGRP can be combined with all the MGL. 160ms MGRP can be combined with 3ms and 6ms MGL.

3. Conclusion
In this contribution, we further provided our views on MGL and MGRP for NR. Based on observations following proposals are present.
Proposal 1: 6ms, 4ms, 3ms, 1.5ms, 2.75ms and 5.5ms MGL are supported in NR.

Proposal 2: 1.5ms, 2.75ms and 5.5ms MGL are also supported for per UE measurement gap.

Proposal 3: When 20ms MGRP common gap is configured, there would be two options to define requirements.

Option 1: Apply 40ms LTE measurement requirements to 20ms MGRP gap pattern.

Option 2: Share gaps between LTE and NR equally.

Proposal 4: 20ms MGRP with 6ms MGL gap pattern and 20ms MGRP with 5.5ms MGL gap pattern is not necessary.
Proposal 5: The gap patterns of combination of MGRP and MGL can be considered as follows.
20ms MGRP can be combined with all other MGL except 6ms and 5.5ms MGL. 40ms MGRP and 80ms MGRP can be combined with all the MGL. 160ms MGRP can be combined with 3ms and 6ms MGL.
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