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9.1.2
Measurement gap

If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [41], in order for the requirements in the following subsections to apply the [network] must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers. 

If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [41], in order for the requirements in the following subsections to apply the [network] must provide either  per-FR measurement gap patterns for frequency range where UE requires per-FR measurement gap for concurrent monitoring of all frequency layers of each frequency range independently, or a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.

During the per-UE measurement gaps the UE:

-
shall not transmit any data

-
[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]

-
[is not required to receive data from the corresponding NR serving cells for SA]

Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.
During the per-FR measurement gaps the UE:

-
shall not transmit any data on serving cells in the corresponding frequency range 

-
[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]
-
[is not required to receive data from the corresponding NR serving cells for SA]

Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.
UEs shall support the measurement gap patterns listed in Table 9.1.2-1 based on the applicability specified in table 9.1.2.-2.

Table 9.1.2-1: Gap Pattern Configurations

	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
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	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


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


	Inter-frequency E-UTRA RSTD via LPP
	0

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

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATand FR1 and/or FR2
	0,1,2,3

	Per FR measurement gap
	E-UTRA and FR1, if configured
	Inter-frequency E-UTRA RSTD via LPP
	0

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	non-NR RAT
	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 and FR1 
	0,1,2,3

	
	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 and FR2
	0,1,2,3 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT and FR1 and FR2
	0,1,2,3 

	
	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.


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 1
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or 

FR1 + FR2


	Inter-RAT E-UTRA RSTD
	0, 1 Note2, 5 Note2

	
	
	E-UTRA only
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

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

	
	FR2
	Inter-RAT E-UTRA RSTD
	0, 1 Note2, 5 Note2

	
	
	E-UTRA only
	0,1,2,3

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

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

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	Inter-RAT E-UTRA RSTD
	0, 1 Note2, 5 Note2

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	E-UTRA only
	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 
	0,1,2,3

	
	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
	0,1,2,3

	
	FR2 if configured
	
	12-23

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

	
	FR2 if configured
	
	12-23

	NOTE 1: Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID configured via NRPPa.
NOTE 2: when TPRS ≥ MGRP


For E-UTRA-NR dual connectivity, if UE is not capable of per-FR-gap, total interruption time on SCG during MGL is defined only when MGL(N) = 6ms, 4ms and 3ms. And if the UE supporting EN-DC is configured with PSCell, during the total interruption time as shown in Figure 9.1.2-1, the UE shall not transmit and receive any data in SCG.

[image: image1.emf]i+1 i

j+1 j

measurement gap

Total interruption time on SCG

8j+2 8j+5 8j+3 8j+4 8j+1 8j+6 8j 8j+7

8j+2

+8

8j+5

+8

8j+3

+8

8j+4

+8

8j+1

+8

8j+6

+8

8j

+8

8j+7

+8

8j+2

+8N

8j+5

+8N

8j+3

+8N

8j+4

+8N

8j+1

+8N

8j+6

+8N

8j

+8N

8j+7

+8N

4j+2

4j+1

+4

4j+3

4j

+4

4j+1

4j+2

+4

4j

4j+3

+4

2j

+2

2j+1

+2

2j+1 2j

...

...

...

...

...

4j+1

+4N

4j

+4N

4j+2

+4N

4j+3

+4N

4j

+4(N+1)

2j

+2N

2j+1

+2N

2j

+2(N+1)

8j+

8(N+1)

j+N j+N+1

i+N i+N+1

15kHz

30kHz

60kHz

120kHz

Total interruption time on SCG

Total interruption time on SCG

Total interruption time on SCG


(a) Measurement gap with MGL = N(ms) without MG timing advance of 0.5ms for synchronous EN-DC
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(b) Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for synchronous EN-DC
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(c) Measurement gap with MGL = N(ms) without MG timing advance of 0.5ms for asynchronous EN-DC
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(d) Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for asynchronous EN-DC
Figure 9.1.2-1: Measurement GAP and total interruption time on MCG and SCG
The corresponding total number of interrupted slot on SCG during MGL is listed in Table9.1.2-4 and Table9.1.2-4a for synchronous EN-DC and asynchronous EN-DC respectively.
Table 9.1.2-4: Total number of interrupted slot on SCG during MGL for Synchronous EN-DC
	NR SCS (kHz)
	Total number of interrupted slot on SCG

	
	When MG timing advance of 0.5ms is not applied
	When MG timing advance of 0.5ms is applied

	
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	6
	4
	3
	7
	5
	4

	30
	[12]
	[8]
	[6]
	[12]
	[8]
	[6]

	60
	[24]
	[16]
	[12]
	[24]
	[16]
	[12]

	120
	[48]
	[32]
	[24]
	[48]
	[32]
	[24]

	Note:
For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframe on MCG is MGL subframes when MG timing advance of 0.5ms is not applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.


Table 9.1.2-4a: Total number of interrupted slot on SCG during MGL for Asynchronous EN-DC
	NR SCS (kHz)
	Total number of interrupted slot on SCG

	
	When MG timing advance of 0.5ms is not applied
	When MG timing advance of 0.5ms is applied

	
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	7
	5
	4
	7
	5
	4

	30
	13
	9
	7
	13
	9
	7

	60
	25
	17
	13
	25
	17
	13

	120
	49
	33
	25
	49
	33
	25

	Note:
For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframe on MCG is MGL subframes when MG timing advance of 0.5ms is not applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.


 When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 

- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra = 1 / X * 100, 

- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / (100 – X) * 100,

where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5.

Table 9.1.2-5: Value of parameter X

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	[TBD]

	‘01’
	[TBD]

	‘10’
	[TBD]

	‘11’
	[TBD]
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