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1. Overall Description
In RAN4 #87 meeting, a LS on measurement gap applicability (R4-1807971) was sent to RAN2 to inform RAN2 that RAN4 made the agreement on the support of gap pattern #2 and #3. The content of the LS was duplicated as following for convenience.
Regarding NR SA mode, RAN4 believes that it’s necessary to specify the capability indication signaling of supporting or not supporting short measurement gap (pattern #2 and #3) for LTE measurement in R15, such as the signaling of  “shortMeasurementGap-r14” in LTE.

RAN4 has further discussed the extension of MG applicability. For measurement purpose including E-UTRAN measurement, RAN4 agreed that gap pattern 4~11 can be used in addition to gap pattern 0~3. The revision to measurement gap applicability for Rel-15 to TS36.133 and TS38.133 are shown in the following.
Revision to MG pattern configuration in spec TS36.133
Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE
	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR

	2
	3
	40
	24NOTE 1,2
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference as specified below.

inter-RAT NR

	3
	3
	80
	12NOTE 1,2
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according as specified below.
inter-RAT NR

	[4]
	[6]
	[20]
	120 Note 3,5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[5]
	6
	160
	15 Note 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[6]
	[4]
	[20]
	72 Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[7]
	4
	40
	36 Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[8]
	4
	80
	18Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[9]
	[4]
	[160]
	9 Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[10]
	3
	20
	48 Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[11]
	3
	160
	4 Note 2, 3, 5
	inter-RAT NR, E-UTRA Inter-frequency Measurements when Configured with E-UTRA-NR Dual Connectivity Operation

	[12]
	[5.5]
	[20]
	Note 3, 4
	inter-RAT NR

	[13]
	[5.5]
	40
	Note 3, 4
	inter-RAT NR

	[14]
	[5.5]
	80
	Note 3, 4
	inter-RAT NR

	[15]
	[5.5]
	160
	Note 3, 4
	inter-RAT NR

	[16]
	[3.5]
	20
	Note 3, 4
	inter-RAT NR

	[17]
	[3.5]
	40
	Note 3, 4
	inter-RAT NR

	[18]
	[3.5]
	80
	Note 3, 4
	inter-RAT NR

	[19]
	[3.5]
	160
	Note 3, 4
	inter-RAT NR

	[20]
	[1.5]
	20
	Note 3, 4
	inter-RAT NR

	[21]
	[1.5]
	40
	Note 3, 4
	inter-RAT NR

	[22]
	[1.5]
	80
	Note 3, 4
	inter-RAT NR

	[23]
	[1.5]
	[160]
	Note 3, 4
	inter-RAT NR

	NOTE 1:
When determing UE requirements using Tinter1 for GP2 and GP3, Tinter1 = [60] for GP2 and Tinter1 = [30] for GP3 shall be used.

NOTE 2:
This gap pattern is supported by UEs which support shortMeasurementGap-r14 or by UEs which are configured to perform inter-RAT NR measurement or configured to perform E-UTRA Inter-frequency Measurements when in E-UTRA-NR Dual Connectivity Operation.
NOTE 3:
Editor’s note:NR measurement requirement may not be scaled by Tinter

NOTE 4:
This gap pattern is applicable when per FR measurement gap is configured and one of ther serving cells in on FR2 and one of the to-be-measured cells is on FR2.
NOTE 5:
When determing UE requirements using Tinter1 for GP4, GP6~GP8, GP10, Tinter1 = 60 for GP4, GP6, GP7, GP10 and Tinter1 = 30, for GP8 and Tinter1 = TBD for GP5, GP9, GP11shall be used.


Revision to MG pattern configuration in spec TS38.133
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


	non-NR RAT Note1,2 
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATNote1,2 and FR1 and/or FR2
	0-11

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0,1,2,3



	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

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

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0-11

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.

NOTE 1:
Non-NR RAT includes E-UTRA, UTRA and/or GSM.

NOTE 2:
The gap pattern with short MGL (gap pattern #2, 3, 6, 7, 8, 9, 10, 11)are supported by UEs which support shortMeasurementGap-r14.

NOTE 3:
When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.

NOTE4:    If per-UE measurement gap is configured with MG timing advance of 0ms, a measurement gap starts at the end of the latest LTE subframe occurring immediately before the measurement gap among MCG serving cells subframes. If per-FR measurenet gap for FR1 is configured with MG timing advance of 0ms, this measurement gap for FR1 starts at the end of the latest LTE subframe occurring immediately before the measurement gap among MCG serving cells subframes in FR1. If per-FR measurenet gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at [FFS]. Measurement gap starting point is [FFS] if MG timing advance is 0.5ms or 0.25ms 


Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation 
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose NOTE 2
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or 

FR1 + FR2


	E-UTRA onlyNOTE3
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0-11

	
	FR2
	E-UTRA only NOTE3
	0,1,2,3

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0-11

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	E-UTRA only NOTE3
	0,1,2,3

	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 NOTE3 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR2 NOTE3
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2 NOTE3
	0-11

	
	FR2 if configured
	
	12-23

	NOTE 1:
When E-UTRA inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used. 
NOTE 2: Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID

NOTE 3: Editor’s note: a note to be added in Table 9.1.2-3 on that measurement gap patterns #2, 3, 6, 7, 8, 9, 10, 11 are supported only by the UEs which have a corresponding capability of short measurement gap once RAN2 specifies the capability.

NOTE4:   Starting point of measurement gap for SA is [FFS]..




For measurement purpose including E-UTRAN measurement, in order to support gap pattern 4~11, some RAN2 work maybe needed. For example, the signaling of “shortMeasurementGap-r14” in LTE can be used to indicate the support of gap pattern with short MGL (gap pattern #2, 3, 6, 7, 8, 9, 10, 11) for NR E-UTRA-NR dual connectivity mode, and the signaling of supportedGapPattern can be considered for NR SA mode. 
2. Actions:

To RAN WG2:

RAN4 respectfully asks RAN2 to take above information into consideration. 
2. Date of Next RAN4 Meetings:
3GPP RAN4 #89 

         12- 16 Nov 2018, 

            Spokane, US
3GPP RAN4 #90 

         25 Feb- 01 Mar 2019, 
                Athens, Greece
