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1 Introduction
In this paper, we discuss shorter measurement gap(MG) in NR based on agreed RAN4 WF[1] and RAN1 agreement in last NR-AH meeting. 
2 Discussion 
In the last RAN4 -NR-AH#3 meeting, the followings related to MG pattern were agreed in WF[1]. 

	· 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

 


And, the following agreements of SMTC were agreed in RAN1. It is closely related to measurement gap pattern.

	· Candidate value(s) for SMTC window duration

· At least 1ms, 5 ms are supported

· FFS other values 


Regarding the agreements, we discuss which shorter measurement gap pattern is needed or not. For analyzing that, 2 cases are exampled. First thing is case that SMTC window duration is smaller than length of effective SSBs in one SS block burst. Second thing is case that SMTC window duration is larger than length of effective SSBs in one SS block burst. 

For case that SMTC window duration is smaller than length of effective SSBs in one SS block burst, one example is that SMTC window duration is configured with 1ms and length of effective SSBs is configured with 2ms. If MGL of 6ms is used, only 1ms within MGL is used for measurements and remained 5ms is not used. It is not efficient MG pattern. Therefore, short MGL can be considered in aspects of efficient MG pattern and not reducing the scheduling opportunity of serving cell.  Regarding SMTC window duration of 1ms and switching time of 0.5ms before and after MGL window, short MGL of 2ms can be recommended. Figure2.1 shows the example.
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 Figure2.1. MGL in SMTC window duration which is smaller than length of SSBs
For case that SMTC window duration is larger than length of effective SSBs in one SS block burst, one example is that SMTC window duration is configured with 5ms and length of effective SSBs is configured with 2ms. If MGL of 6ms is used, only 2ms of SSBs within MGL is used for measurements and remained 4ms within MGL is not used. It is also not efficient MG pattern. Therefore, short MGL can be considered in aspects of efficient MG pattern and not reducing the scheduling opportunity of serving cell.  Regarding short length of SSBs of 2ms and switching time of 0.5ms before and after MGL window, short MGL of 3ms can be recommended. Figure2.2 shows the example.
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Figure2.2. MGL in SMTC window duration which is larger than length of SSBs
If multiple SMTCs are configured with different SMTC window duration in multiple frequency layers and are overlapped in time domain, an applicable single MG pattern can be same as the short MGL defined in SMTC window duration of 5ms. 

If multiple SMTCs are configured with different SMTC window duration in multiple frequency layers and are not overlapped in time domain, an applicable single MG pattern can be the union of short MGLs which are defined in SMTC window duration of 1ms and 5ms respectively. Another applicable sing MG pattern can consists of one MGL by selecting equally one MGL among different short MGLs within one MGRP in time domain. Or multiple MGs which correspond to SMTC window duration of 1ms and 5ms can be applied for this case.

Based simple analysis, we propose for short MGL as follows

· Proposal 1: In case of SMTC window duration of 1ms, define MGL of 2ms by taking switching time of 0.5ms before and after MGL window into account.
· Proposal 2: In case of SMTC window duration of 5ms, define MGL with ceil(length of effective SSBs) + 1ms(switching time of 0.5ms before and after MGL window). 
· Proposal 3: In case of SMTC window duration of 5ms, if selecting among {3ms, 4ms, 5ms}, MGL of 4ms is recommended. 
3 Conclusion
In this paper, we analysed shorter measurement gap pattern based on agreements in RAN4 and RAN1. Based on the analysis, our proposals are as follows.

· Proposal 1: In case of SMTC window duration of 1ms, define MGL of 2ms by taking switching time of 0.5ms before and after MGL window into account.
· Proposal 2: In case of SMTC window duration of 5ms, define MGL with ceil(length of effective SSBs) + 1ms(switching time of 0.5ms before and after MGL window). 
· Proposal 3: In case of SMTC window duration of 5ms, if selecting among {3ms, 4ms, 5ms}, MGL of 4ms is recommended. 
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