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1. Introduction

In RAN4 #85meeting, a TP was approved in [1] for the measurement gap patterns and applicability rules in TS38.133 v1.0.0 for NSA. However, some of the patterns are still open with brackets. 
In this contribution we will continue to discuss the gap patterns and applicability to address all the remaining issues for the gap design, and a corresponding CR is also proposed for TS38.133 section 9.1 for gap in [2].
2. Gap patterns
2.1 Necessity of 20ms MGRP +6ms MGL
The current tables of measurement gap pattern in TS38.133 is as below,

Table 9.1.2-1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	FFS: [4]
	[6]
	[20]

	[5]
	6
	160

	FFS: [6]
	[4]
	[20]

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	FFS: [12]
	[5.5]
	[20]

	[13]
	[5.5]
	40

	[14]
	[5.5]
	80

	[15]
	[5.5]
	160

	[16]
	[3.5]
	20

	[17]
	[3.5]
	40

	[18]
	[3.5]
	80

	[19]
	[3.5]
	160

	[20]
	[1.5]
	20

	[21]
	[1.5]
	40

	[22]
	[1.5]
	80

	[23]
	[1.5]
	[160]


The SMTC configuration in RAN1 was approved as below,

	· SMTC window duration:

· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec

· SMTC window timing offset:

· SMTC window timing reference for the timing offset is SFN#0 of the corresponding serving cell.

· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.

· For intra-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms

· For inter-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms.

· SMTC periodicity:

· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec


As discussed before, the too dense gap may introduce data loss to UE and network but it speeds up the measurement, and that is, we need to think about the trade-off to decide the MGRP + MGL. For FR1 the mobility condition is similar as LTE, the similar density(6ms gap in 40ms MGRP) of gap can achieve a good balance between data throughput and measurement efficiency, so we 20ms MGRP +6ms MGL and 20ms MGRP + 4ms MGL may not be good choice for FR1. 
For FR2, UE may need fast measurement since the time slot is quite smaller than FR1 case and the big amount of beam management might also need fast measurement. Like in the following table, if SCS=120kHz the beam number can also configured up to 64 and the SSB duration is up to 4ms, and therefore in this FR2 case 20ms MGRP + 5.5ms MGL is desirable and feasible. Moreover, 20ms MGRP + 5.5ms MGL only applies when serving and target cell are both FR2 cells and independent gap is used. For all the case when serving cell is not FR2 or target cell is FR1/LTE, in order to avoid the extra data loss to FR1/LTE, 20ms MGRP+6ms MGL and 20ms MGRP + 4ms MGL is not applicable.
Proposal 1: 20 ms MGRP + 5.5ms MGL is only applicable for per-FR measurement gap only, while 20msMGRP + 6msMGL and 20msMGRP + 4msMGL are not applicable for NR measurement gap, as shown in the following table.
Table 9.1.2-1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	
	
	

	[4]
	6
	160

	
	
	

	[5]
	4
	40

	[6]
	4
	80

	[7]
	[4]
	[160]

	[8]
	3
	20

	[9]
	3
	160

	 [10]
	[5.5]
	[20]

	[11]
	[5.5]
	40

	[12]
	[5.5]
	80

	[13]
	[5.5]
	160

	[14]
	[3.5]
	20

	[15]
	[3.5]
	40

	[16]
	[3.5]
	80

	[17]
	[3.5]
	160

	[18]
	[1.5]
	20

	[19]
	[1.5]
	40

	[20]
	[1.5]
	80

	[21]
	[1.5]
	[160]


3. Applicability of gap patterns

The current tables of measurement gap applicability in TS38.133. And based on the discussion in section 2, the 20 ms MGRP + 5.5ms MGL is only applicable when serving cell and target cell are both in FR2 and independent gap is used for this measurement. In addition, for LTE measurement object, 4ms is not supported either in TS36.133, and therefore only MGL=3ms and 6ms can be assumed for LTE measurement object. 

In last RAN plenary, there were some discussion on whether to introduce 2G/3G inter-RAT measurement in NSA operation or not; if the 2G/3G inter-RAT measurement is introduced in NSA operation case, then the applicability requirement for measurement gap in NSA shall be further revisited. 
So the applicability of gap pattern can be summarized in following table,

Proposal 2: the applicability of gap patterns shall be specified as following table.
Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or 

E-UTRA + FR2, or 

E-UTRA + FR1 + FR2


	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-9]

	
	
	E-UTRAN and FR1 and/or FR2
	[0,1,2,3]

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	E-UTRA only
	[0,1,2,3] 



	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	[0-9] 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[10-21]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 
	[0,1,2,3]

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	[0-9] 

	
	FR2 if configured
	
	[10-21]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[10-21]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[10-21]

	


4. Conclusion
In this contribution we will continue to discuss the gap patterns and applicability to address all the remaining issues for the gap design, and a corresponding CR is also proposed for TS38.133 section 9.1 for gap in [2].
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