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1. Introduction
 In last meeting, RAN4 discussed how to define measurement gap for NR and agreed as follows [1]:

	· MGL:
· For SS block based cell identification and measurement, 6ms MGL is used as baseline 
· The requirement shall apply provided that at least the subset of measurement gap contains the 5ms window of SS blocks;
· MGRP
	40ms, 80ms could be a starting point for defining MGRP in NR
	For NSA, MGRP for NR measurement shall not be smaller than 40ms.

Further analysis is welcome on
· Whether other MGRP value is beneficial (should not be smaller than 40ms for NSA)
· Need for CSI RS based measurement in measurement gaps
· Multiple layer monitoring in gaps eg
· SS burst periodicity is differnet on different layers
· SS burst offset is different on different layers
· Other apsects



In this contribution, we provide our views on MGL and coordination between LTE and NR.
2. Discussion
1 
2 
2.1. MGL
In RAN1, SS blocks candidate mapping to slots in 5ms were agreed for each subcarrier spacing (SCS) [2]. Based on this agreement, table 1 shows an example of calculated time length of one SS burst set composition for each SCS and the number of SS block in SS burst set. Since all of them are shorter than 6ms, which is baseline MGL for NR and same length as LTE (except for short MGL in Rel.14), 6ms length seems to be enough to measure all of SS blocks in one SS burst set. However, for example the case of L=4 and SCS=30 kHz, it has only 1ms length occupied by one SS burst set. It means that about 4ms length cannot allocate data resources even if RF retuning time is considered.

Observation1: 6ms MGL seems to be enough to measure all of SS blocks in SS burst set, however in some cases, 6ms MGL is too long to measure SS blocks in one SS burst set.

Table 1: an example of calculated time length of one SS burst set
	SCS
	the number of SS block(L)

	
	4
	8
	64

	15kHz
	2ms
	4ms
	

	30kHz
	1ms
	2ms
	

	120kHz
	0.25ms
	0.5ms
	4ms

	240kHz
	0.125ms
	0.25ms
	2ms



[bookmark: _GoBack]In addition, the SS block based RRM measurement timing configuration (SMTC), which can provide measurement window, periodicity, duration and offset information to UE, is discussed in RAN1 [2]. If SMTC is configured in synchronous network, there is no need to configure long MGL e.g. 6ms because UE knows the start timing of SS burst set. 
Based on above discussion, shorter MGL than 6ms is useful in terms of saving DL resources in some cases. Since similar discussion has already been done in Rel.14 LTE measurement gap enhancement, short gap for LTE (MGL=3ms) could be reused in NR.

Observation2: If SMTC is configured in synchronous network, there is no need to configure long MGL e.g. 6ms since SMTC can provide measurement window, periodicity, duration and offset information to UE.
Observation3: Shorter MGL than 6ms is useful in terms of saving DL resources in some cases. Since similar discussion has already been done in Rel.14 LTE measurement gap enhancement, short gap for LTE (MGL=3ms) could be reused in NR.

2.2. Coordination between LTE and NR
 Regarding NSA operation, NR UE has at least 2 RF chains, i.e. one chain is used for LTE and the other is used for NR. Therefore, when NR UE receives only LTE signal using one RF chain, UE can measure NR cell quality using the other RF chain without measurement gap in some cases. Even if NR UE receives both LTE and NR signals, there is no need to configure gap both of RF chains when either LTE or NR measurement is performed, otherwise it would lead to degrade throughput. Although detail conditions may need to be discussed further, measurement gap should be configured independently between LTE and NR, and coordination between LTE and NR should be as small as possible.

Observation4: Regarding NSA operation, there is no need to configure measurement gap both of RF chains when either LTE or NR measurement is performed since NR UE has at least 2 RF chains.
Observation5: Measurement gap should be configured independently between LTE and NR, and coordination between LTE and NR should be as small as possible.

In addition to above issue, CA operation and wider bandwidth operation should be considered. If measurement gap is configured per UE, there are many measurement gaps and throughput would be degraded. Since similar issues have already discussed in Rel.14 LTE measurement gap enhancement as well as short MGL, those discussions and requirements may be able to be reused e.g. per CC measurement gap and network controlled small gap (NCSG). 

Observation6: As discussed in Rel.14 LTE, per CC measurement gap and network controlled small gap (NCSG) should be considered.

3.  Conclusion
 In this contribution, we provided our views on MGL and coordination between LTE and NR. Our observations are following:

Observation1: 6ms MGL seems to be enough to measure all of SS blocks in SS burst set, however in some cases, 6ms MGL is too long to measure SS blocks in one SS burst set.

Observation2: If SMTC is configured in synchronous network, there is no need to configure long MGL e.g. 6ms since SMTC can provide measurement window, periodicity, duration and offset information to UE.

Observation3: Shorter MGL than 6ms is useful in terms of saving DL resources in some cases. Since similar discussion has already been done in Rel.14 LTE measurement gap enhancement, short gap for LTE (MGL=3ms) could be reused in NR.

Observation4: Regarding NSA operation, there is no need to configure measurement gap both of RF chains when either LTE or NR measurement is performed since NR UE has at least 2 RF chains.

Observation5: Measurement gap should be configured independently between LTE and NR, and coordination between LTE and NR should be as small as possible.

Observation6: As discussed in Rel.14 LTE, per CC measurement gap and network controlled small gap (NCSG) should be considered.
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