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1 Introduction
At the last RAN4 meeting, RAN4 discussed the measurement gap and agreed the WF [1]. In this contribution, we will provide the view on open issues of measurement gap pattern.
2 Discussion
2.1 Measurement gap pattern
RAN4 discussed what kinds of MGL and MGRP should be defined in Rel.15. In our understanding, candidate values are as follows:
· 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
The length of SS burst set using in NR is different according to SCS, the number of beams and RF carrier frequency. The maximum length of SS burst set can be calculated in Table 1. This calculated results show that the length of SS burst set is shorter than 3ms in some cases. For example, when L=4 and SCS=30kHz are used, the SS burst length is only 1ms therefore about 4ms duration (assuming about 1ms is used for RF retuning) cannot allocate data resources if 6ms MGL is configured, which leads to large degradation of throughput. If the operating NW is deployed as synchronous network, UE can know where the positions of SS burst set for measurement due to SMTC. Based on above observations, short MGL should be defined and it gives some benefits to operators.
Regarding the length of MGL, 3ms is enough because most of SS burst length are included in 2ms according to Table 1. In addition, 3ms MGL have a high affinity with LTE since same MGL was defined in Rel.14 LTE. Other values are not precluded, but at least 3ms MGL should be defined. 
Table 1. Calculated SS burst set length
	SCS
	Maximum number of SS block(L)

	
	4
	8
	64

	15kHz
	2ms
	4ms
	

	30kHz
	1ms
	2ms
	

	120kHz
	
	
	4ms

	240kHz
	
	
	2ms



Observation 1: The length of SS burst set using in NR is different according to SCS, the number of beams and RF carrier frequency and shorter than 3ms in some cases.
Observation 2: If the operating NW is deployed as synchronous network, UE can know where the positions of SS burst set for measurement due to SMTC.
Proposal 1: At least 3ms MGL should be defined in Rel.15 considering affinity with LTE and since same MGL was defined in Rel.14 LTE.
Regarding short MGRP, it is beneficial when a lot of inter-frequency carriers need to be monitored because the measurement delay per carrier could be reduced. Frequent measurement gaps with short MGRP lead to the degradation of throughput however it would be small impact if short MGL is configured simultaneously. 
Observation 3: short MGRP is beneficial when a lot of inter-frequency carriers need to be monitored because the measurement delay per carrier could be reduced.

2.2 Applicability for short MGL and MGRP
Regarding applicability for short MGL, the restriction of applicability does not need to be considered provided that network is synchronized due to the same reason as observation 2 in this paper. Therefore operators can choose appropriate value based on their operating NW e.g. SCS and the number of beams. However, regarding applicability for short MGRP, there is a concern on degrading throughput provided that only a single gap configuration is set per UE and UE performs LTE measurements. If UE cannot perform LTE measurements per short MGRP, some gaps are invalid in LTE side and lead to degrade throughput. If measurement gap configuration can be set per frequency layer, there is no problem. Based on above discussion, multiple measurement gap configurations per frequency layer should be defined in order to introduce short MGRP. Since this discussion relates to section 9.6.4.3, we provide our detail views on this in our contributions [2]. 
Proposal 2: Regarding applicability for short MGL, the restriction of applicability does not need to be considered provided that NW is synchronized.
Observation 4: Regarding applicability for short MGRP, there is a concern on degrading throughput provided that only one gap configuration is set per UE and UE performs LTE measurements.
Proposal 3: Multiple measurement gap configurations per frequency layer should be defined in order to introduce short MGRP
3 Conclusion
In this contribution, we provided our view on open issues of measurement gap pattern. Based on the discussion, we made following observations and proposal.
Observation 1: The length of SS burst set using in NR is different according to SCS, the number of beams and RF carrier frequency and shorter than 3ms in some cases
Observation 2: If the operating NW is deployed as synchronous network, UE can know where the positions of SS burst set for measurement due to SMTC.
Proposal 1: At least 3ms MGL should be defined in Rel.15 considering affinity with LTE and since same MGL was defined in Rel.14 LTE.
Observation 3: short MGRP is beneficial when a lot of inter-frequency carriers need to be monitored because the measurement delay per carrier could be reduced.
Proposal 2: Regarding applicability for short MGL, the restriction of applicability does not need to be considered provided that NW is synchronized.
Observation 4: Regarding applicability for short MGRP, there is a concern on degrading throughput provided that only one gap configuration is set per UE and UE performs LTE measurements.
Proposal 3: Multiple measurement gap configurations per frequency layer should be defined in order to introduce short MGRP
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