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8.1.2.1.2
Network controlled small gap 

A UE may reconfigure the receiver bandwidth, carrier frequency or turn on/off one of the RF chains when performing measurements on PCell, activated SCell/PSCell, deactivated SCell and/or unused RF chain. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8. 
If the UE requires network controlled small gap (NCSG) to prevent the interruption and UE is not configured with asynchrouns DC,

-
When UE is not configured with measurement gap, the E-UTRAN can explicitly provide a single NCSG pattern with constant repetition period per UE. 

-
When UE is configured with Gap Pattern ID #0 on some of, but not all, serving carriers including PCC and SCC(s), a single NCSG pattern with NCSG Pattern ID #0 in Table 8.1.2.1.2-1 can be implicitly configured on the serving carrier(s), where measurement gap is not configured.

Note:
As shown in Figure 8.1.2.1.2-1, subframes of serving carrier 1 from i+1 to i+6 are used as measurement gap. The NCSG can be implicitly configured on other serving carrier subframes from j+1 to j+6, where no measurement gap is configured.
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Figure 8.1.2.1.2-1: Measurement GAP and NCSG

-
When UE is configured with Gap Pattern ID #1 on some of, but not all, serving carriers including PCC and SCC(s), a single NCSG pattern with NCSG Pattern ID #1 in Table 8.1.2.1.2-1 can be implicitly configured on the serving carrier(s), where measurement gap is not configured. 

-
When UE measurement gap is configured on all serving carriers including PCC and SCC(s), NCSG should not be configured.

If the UE requires NCSG to prevent the interruption and the UE supporting asynchronous DC is configured with PSCell which is asynchnous with PCell,

-
When there is no measurement gap configured among MCG and SCG cell subframes, the E-UTRAN can explicitly provide a single NCSG pattern with constant repetition period per serving carrier. 

-
When Gap Pattern ID #0 is configured for UE on MCG (or SCG) and no measurement gap is configured on SCG (or MCG), a single NCSG pattern with NCSG Pattern ID #2 can be implicitly configured on SCG (or MCG). 

Note:
As shown in Figure 8.1.2.1.2-2, one serving carrier subframes from i+1 to i+6 are used as measurement gap. The NCSG can be implicitly configured on other serving carrier subframes from j+1 to j+7, where no measurement gap is configured.

-
When Gap Pattern ID #1 is configured for UE on MCG (or SCG) and no measurement gap is configured on SCG (or MCG), a single NCSG pattern with NCSG Pattern ID #3 can be implicitly configured on SCG (or MCG). 

UEs shall only support those NCSG patterns listed in Table 8.1.2.1.2-1 that are relevant to its measurement capabilities.
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Figure 8.1.2.1.2-2: Measurement GAP and NCSG for dual connectivity

Table 8.1.2.1.2-1: NCSG Configurations supported by the UE

	NCSG Pattern Id
	Visible interruption length before measurement (VIL1, ms)
	Measurement Length during which there is no gap (ML, ms)
	Visible interruption length after measurement (VIL2, ms)
	Visible interruption Repetition Period
(VIRP, ms)
	 Purpose

	0
	1
	4
	DL: 1
UL: 2
	40
	Interruption control according to requirements in sections x,y,x

	1
	1
	4
	DL: 1
UL: 2
	80
	Interruption control according to requirements in sections x,y,x

	2
	2
	3
	 2
	40
	Interruption control according to requirements in sections x,y,x

	3
	 2
	3
	 2
	80
	Interruption control according to requirements in sections x,y,x


During the VIL1 and VIL2, the UE is not expected to transmit and receive any data. During ML, the UE is expected to transmit and receive data on the corresponding serving carrier.
8.1.2.1.3
Measurement gaps for NR and NR+LTE measurements

Measurement gaps may be used to identify and measure NR interRAT neighbour cells prior to configuring EN DC dual connectivity and for making NR and LTE measurements once EN DC is configured. Certain measurement gap patterns also allow for the concurrent monitoring of NR and LTE cells.
If the UE requires measurement gaps to identify and measure interRAT NR cells, in order for the requirements in the following subsections to apply EUTRAN must at least provide a single measurement gap pattern for concurrent monitoring of all frequency layers. 

If the UE requires measurement gaps to identify and measure interRAT NR cells with gap and the UE supports independent gaps for different frequency ranges and is configured with per frequency range measurement gaps the UE can be either independently configured with gap pattern(s) on frequency ranges where the UE is configured to perform the identification/measurement for which gaps are required or configured with a single measurement gap pattern for concurrent monitoring of all frequency layers.  

Editor note: the definition of frequency ranges will be captured.

During the per-UE measurement gaps the UE:

-
shall not transmit any data

· is not required to either tune its receiver on the carrier frequencies of the UE corresponding to any LTE and NG-RAN serving cells
· [is not required to receive any signal other than the signals used for the measurements in any of the NG-RAN serving cell(s) if there is no receiver tuning.] 
During the per frequency range measurement gaps the UE:

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

-
is not required to either tune its receiver on the carrier frequencies of the UE corresponding to any LTE and NG-RAN serving cells in the corresponding frequency range 

-
[is not required to receive any signal other the signals used for the measurements in any of the NG-RAN serving cell(s) in the corresponding frequency range if there is no receiver tuning.]
UEs shall support the measurement gap patterns listed in Table 8.1.2.1.3-1 based on the applicability specified in table 8.1.2.1.3-1 depending on the measurement capabilities.

Table 8.1.2.1.3-1: Gap Pattern Configurations supported by the UE

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

(MGRP, ms)
	Used for LTE measurements
	Used for FR1 measurements
	Used for FR2 measurements

	[0]Note 1
	[6]
	[40]
	Yes
	Yes
	Yes

	[1] Note 1
	[6]
	[80]
	Yes
	Yes
	Yes

	[2] Note 1
	[3]
	[40]
	Yes
	Yes
	Yes

	[3] Note 1
	[3]
	[80]
	Yes
	Yes
	Yes

	[4] Note 2
	[6]
	[20]
	Yes
	Yes
	Yes

	[5]
	[6]
	[160]
	No
	Yes
	Yes

	[6]
	[4]
	[20]
	No
	Yes
	Yes

	[7]
	[4]
	[40]
	No
	Yes
	Yes

	[8]
	[4]
	[80]
	No
	Yes
	Yes

	[9]
	[4]
	[160]
	No
	Yes
	Yes

	[10] Note 2
	[3]
	[20]
	Yes
	Yes
	Yes

	[11]
	[3]
	[160]
	No
	Yes
	Yes

	[12]
	[5+x]
	[20]
	No
	No
	Yes

	[13]
	[5+x]
	[40]
	No
	No
	Yes

	[14]
	[5+x]
	[80]
	No
	No
	Yes

	[15]
	[5+x]
	[160]
	No
	No
	Yes

	[16]
	[2.25+x]
	[20]
	No
	No
	Yes

	[17]
	[2.25+x]
	[40]
	No
	No
	Yes

	[18]
	[2.25+x]
	[80]
	No
	No
	Yes

	[19]
	[2.25+x]
	[160]
	No
	No
	Yes

	[20]
	[1+x]
	[20]
	No
	No
	Yes

	[21]
	[1+x]
	[40]
	No
	No
	Yes

	[22]
	[1+x]
	[80]
	No
	No
	Yes

	[23]
	[1+x]
	[160]
	No
	No
	Yes

	Editor’s note1: x is defined based on RF switching time and this note will be removed after x is settled.

Editor’s note2: necessity of 20ms MGRP + 6ms MGL is under confirming and this note will be removed after confirmed.

Note 1: Same gap pattern as describd in table 8.1.2.1-1 for LTE measurements

Note 2: For LTE measurements Tinter1=60ms will be used in determining the requirements














TBD

Table 8.1.2.1.3-1: Applicability for Gap Pattern Configurations supported by the UE
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