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1. Introduction
In the last RAN4 meeting, there were discussions on measurement gap, MGL and MGRP in NR [2-11]. In the agreed way forward [1] whether intra-frequency measurement should be based on measurement gap is FFS.

· Background: Gaps with MGL=6ms and MGRP=40ms,80ms and 160ms have been agreed already by RAN4 for NSA and SA NR measurements. LTE measurement requirements with MGRP=160ms will not be specified. 

· Additional shorter MGRP and/or MGL can be considered

· Candidate MGL=[3,4,5]ms 

· Candidate MGRP=[20]ms 

· Other MGRP and ML is not precluded

· Not to add the additional shorter MGRP and/or MGL is also an option

· Final selection of MGL and MGRP is expected in RAN4#84bis

· Shorter MGL can be applicable to NSA, SA or both

· Shorter MGL can be applicable to sub 6GHz, mm-wave or both

· Shorter MGRP can be applicable to NSA, SA or both

· Shorter MGRP can be applicable to sub 6HGz, mm-wave or both

· Interested companies should provide further details such as the advantage/disadvantages for shorter ML/MGRP, operation of LTE measurements with shorter MGL/MGRP (if requirements for LTE measurement will be specified), considerations on whether shorter MGL/MGRP applies to SA, NSA or both, considerations on whether shorter MGL/MGRP applies to sub 6GHz, mm-wave or both. Other analysis is not precluded

· RAN2 needs to be informed of RAN4 findings on measurement gap pattern to complete their work

In this contribution, we further provide our views on MGL and MGRP for NR.
2. Discussion
2.1 MGL
In the last RAN1 meeting, following agreements on SMTC window duration were made.
Agreements:
· Candidate value(s) for SMTC window duration

· At least 1ms, 5 ms are supported

· FFS other values 

Based on the agreements the SMTC window duration would be change depending on network deployment and SMTC configuration. It is also noted that SMTC configuration, including periodicity, offset and duration would be signalled to UE. In our view, short MGL has following advantages.
It can improve system throughput performance. Comparing 3ms MGL to 6ms MGL, there are 3ms more can be used for data transmission/reception. Considering 40ms MGRP, 3ms more for data means a lot improvement of system performance. It can also take advantage of signalling SMTC duration. If 6ms MGL is always assumed then signalling of SMTC window duration would be useless for measurement with gaps. 
On the other hand we don’t see any disadvantage to supporter shorter MGL. UE supports 6ms MGL so buffer should be designed based on 6ms MGL. Shorter MGL will not demand any further buffer.
We think MGL should be based on RAN1 agreement on SMTC window duration. At present 1ms and 5ms of SMTC window duration are supported so 3ms MGL and 6ms MGL should at least be supported. Other MGL can be further considered if RAN1 makes additional SMTC window duration.
Proposal 1: Additional 3ml MGL is supported. Other shorter MGL depends on RAN1 agreements on SMTC window duration.

Since the SMTC window duration can be used to both SA and NSA, we think shorter MGL can be used for both of SA and NSA. In LTE 3ms MGL is supported so it is feasible to use shorter MGL in NSA. Furthermore it seems there would be no difference of using shorter MGL for sub 6GHz and mm-wave as the SMTC window duration could be 1ms and 5ms for both cases.
Proposal 2: Shorter MGL is supported for both NSA and SA.
Proposal 3: Shorter MGL is supported for both Sub 6GHz and mm-wave.
2.2 MGRP
The candidate shorter MGRP is 20ms. 
The advantage of shorter MGRP is there would be use cases. One possible use case would be for above 6 GHz RRM measurement. Due to very high frequency of mm-wave the channel would change drastically if MGRP is too long. From RRM measurement perspective the measurement would be sort of long term so that the impact of channel change should be averaged out. Thus 40ms MGRP would also be feasible for mm-wave. However the MGRP of 20 ms would be beneficial to improve the measurement accuracy in short term measurement. Another possible use case would be for high speed UEs that measurement latency should be reduced as much as possible so that high speed UE is able to handover to neighbour cell in time. Shorter MGRP would be helpful in this case either. One more possible use case would be for multi frequency layer measurement. When shorter MGRP is used it is feasible to configure more flexible SMTC.
There are also some disadvantages of using shorter MGRP. One is throughput loss due to large overhead of measurement gap within MGRP. Considering 6ms MGL and 20 ms MGRP the overhead due to measurement gap is nearly thirty percent. However if 3 ms MGL is used together with 20 ms MGRP, the throughput loss is comparable to 6 ms MGL together with 40 ms MGRP. Another aspect is measurement of LTE carriers. In NSA case there is no measurement requirements for 20ms MGRP to measure LTE carrier. There would be a lot extra work to specify corresponding requirements.
In summary although there would be some limitation of 20ms MGRP the use cases are clear. Together with shorter MGL, e.g. 3ms MGL, it is feasible to use 20ms MGRP not only for NSA but also for SA.

As it seems the SMTC window duration could be 1ms for both sub 6GHz and mm-wave, it means shorter MGRP is feasible for both cases. From mobility point of view high speed mobility would be needed for both of 6GHz and mm-wave.
Proposal 4: Shorter MGRP is supported for both NSA and SA.
Proposal 5: Shorter MGRP is supported for both Sub 6GHz and mm-wave.
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: Additional 3ml MGL is supported. Other shorter MGL depends on RAN1 agreements on SMTC window duration.

Proposal 2: Shorter MGL is supported for both NSA and SA.
Proposal 3: Shorter MGL is supported for both Sub 6GHz and mm-wave.
Proposal 4: Shorter MGRP is supported for both NSA and SA.
Proposal 5: Shorter MGRP is supported for both Sub 6GHz and mm-wave.
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