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Introduction
[bookmark: _Ref178064866]In last RAN2#100 meeting, measurement gap for EN-DC was discussed and some initial agreements achieved for per-UE measurement gap configuration and independent gap configuration. The necessary assistance information for MN or SN to configure the gaps is FFS [1]: 
3	For the independent gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration on FR1 to the SN
	b/ 	the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 
	c/ 	the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided
FFS What assistance information is required

4	For the per UE gap case once EN-DC is setup:
	a/	the MN should inform the measurement gap pattern configuration to the SN
	b/ 	the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided
On the other hand, RAN4 has made some consensus on measurement gap patterns and corresponding applicability in last RAN4#85, and sent an LS to RAN2 [2].
This contribution will address the assistance information for MN or SN to configure the corresponding measurement gaps, based on RAN4 related progress. 
Discussion
Below is the table in RAN4 LS to RAN2 about “Applicability for Gap Pattern Configurations supported by the UE” [2]: 
	Measurement gap pattern configuration
	Serving cell
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA only, or
 E-UTRA and FR1, or
E-UTRA and FR2, or
E-UTRA and FR1 and FR2
	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-11]

	
	
	E-UTRA 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 
	[0-11] 

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

	
	FR2, if configured
	
	[12-23]

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

	
	FR2, if configured
	
	[12-23]

	Notes: this applicability table might need revise according to any change made on Table 1: Gap Pattern Configurations supported by the UE


It can be seen from the table that for both per-UE measurement gap configuration and independent gap configuration cases, the applicable gap patterns supported by the UE are determined by the frequency(ies) of the serving cell and the measurement purpose.
Observation 1: The applicable gap patterns supported by the UE are determined by the frequency(ies) of the serving cell and the measurement purpose.
Therefore, the frequency(ies) of measurement purpose should be informed to MN or SN that determines the measurement gap configuration.
Proposal 1: The frequency(ies) of measurement purpose should be informed to MN or SN that determines the measurement gap configuration.
Another observation is that if only E-UTRA is one measurement purpose, the applicable gap pattern is limited to [0-3], no matter UE supports per-UE measurement gap configuration or independent gap configuration. This is due to the fact that E-UTRA only supports gap pattern [0-3].
Observation 2: If only E-UTRA is one measurement purpose, the applicable gap pattern is limited to [0-3].
[bookmark: _Hlk495692975]On the other hand, as mentioned in RAN4 LS [3], RAN4 has discussed the following use cases for measurement gaps:
· Measurement of interfrequency NR cells,
· Measurement of intrafrequency NR cells when the intrafrequency SS burst is not within the UEs active bandwidth part and hence the UE needs to perform RF retuning.
· [bookmark: _Hlk495693057]RAN4 is still discussing if gap or other mechanism is used for
· Intrafrequency measurements within the active BW part on FR2 due possible RX beamforming
· Intrafrequency measurements within the active BW part with a different numerology between data/control and SS block
Since RAN4 has not decided whether gap or other mechanism is used for above two cases highlighted in blue, here we mainly address on measurement of inter-frequency and intra-frequency NR cells when the intra-frequency SS burst is not within the UEs active bandwidth part. 
Regarding RRM measurement based on SS block, SMTC (SS block based RRM measurement timing configuration) provides the measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier. So when the measurement purpose is FR1 and/or FR2 and gap is required, the exact gap parameters, i.e. gap offset, Measurement Gap Length (MGL), Measurement Gap Repetition Period (MGRP), lie on the SMTC(s) of the target frequency(ies).
Therefore, for the case that measurement purpose is FR1 and/or FR2 and gap is required, the SMTC(s) of target frequency(ies) should be informed to MN or SN that determines the measurement gap configuration.
Proposal 2: For the case that measurement purpose is FR1 and/or FR2 and gap is required, the SMTC(s) of target frequency(ies) should be informed to MN or SN that determines the measurement gap configuration.
Following, since the applicable gap patterns are quite different for per-UE measurement gap configuration and independent gap configuration cases, we will discuss the necessary assistance information for gap configuration respectively. 
Per-UE measurement gap case
For per-UE measurement gap configuration, it was agreed in last RAN2 meeting that “MN decides the configuration and informs the SN about the configuration” [1]. 
[bookmark: _GoBack]Since SN’s measurement purpose is FR1 and/or FR2, considering above proposal1 and proposal2, the assistance information from SN to MN to configure the gaps including the frequency(ies) of measurement purpose and corresponding SMTC(s).
Proposal 3: For per-UE measurement gap, SN should inform MN the frequency(ies) of measurement purpose and corresponding SMTC(s). 
Independent measurement gap case
For independent measurement gap case, it was agreed in last RAN2 meeting that [2]: 
a/  NR RRC configures a measurement gap configuration for FR2. 
b/ 	LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies
Therefore, for SN, similar to per-UE measurement gap, when FR1 is SN’s measurement purpose and gap required, SN should inform MN the frequency(ies) of measurement purpose on FR1 and corresponding SMTC(s). 
Proposal 4: For independent measurement gap, SN should inform MN the frequency(ies) of measurement purpose on FR1 and corresponding SMTC(s).
For MN, when FR2 is its measurement purpose, it needs to provide assistance information to SN for gap configuration on FR2. So MN needs to inform SN the frequency(ies) of measurement purpose on FR2 and corresponding SMTC(s).
Proposal 5: For independent measurement gap, MN should inform SN the frequency(ies) of measurement purpose on FR2 and corresponding SMTC(s).
Text Proposal
In [4], 2 options are proposed to add the new gap patterns in LTE and NR specifications. Considering the consistence of spec, we prefer option1: include new gap patterns in the existing MeasGapConfig.
LTE TS36.331
Since MN is in charge of determining the per-UE gap and independent gap for LTE and FR1, gap pattern [4-11] should be added to TS36.331.
-------------------------------------------------Beginning of text proposal-------------------------------------------------------------
[bookmark: _Toc494150173]–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.
MeasGapConfig information element
-- ASN1START

MeasGapConfig ::=					CHOICE {
	release								NULL,
	setup								SEQUENCE {
		gapOffset							CHOICE {
				gp0									INTEGER (0..39),
				gp1									INTEGER (0..79),
				...,
				gp2-r14								INTEGER (0..39),
				gp3-r14								INTEGER (0..79), 
				gp-ncsg0-r14						INTEGER (0..39), 
				gp-ncsg1-r14						INTEGER (0..79), 
				gp-ncsg2-r14						INTEGER (0..39), 
				gp-ncsg3-r14						INTEGER (0..79),
				gp-nonUniform1-r14					INTEGER (0..1279),
				gp-nonUniform2-r14					INTEGER (0..2559),
				gp-nonUniform3-r14					INTEGER (0..5119),
				gp-nonUniform4-r14					INTEGER (0..10239),
-- MGL = 6ms
				gp4-r15								INTEGER (0..19),
				gp5-r15								INTEGER (0..159),
				-- MGL = 4ms
				gp6-r15								INTEGER (0..19),
				gp7-r15								INTEGER (0..39),
				gp8-r15								INTEGER (0..79),
				gp9-r15								INTEGER (0..159),
				-- MGL = 3ms
				gp10-r15							INTEGER (0..19),
				gp11-r15							INTEGER (0..159)

		}
	}
}


-- ASN1STOP

---------------------------------------------------------End of text proposal-------------------------------------------------------------
NR TS38.331
Since SN is responsible for determining the independent gap for FR2 in EN-DC, gap pattern [12-23] should be added to TS38.331 
-------------------------------------------------Beginning of text proposal-------------------------------------------------------------
–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.
MeasGapConfig rmation element
-- ASN1STA

MeasGapConfig ::=					CHOICE {
	release								NULL,
	setup								SEQUENCE {
		gapOffset							CHOICE {
-- MGL = 5.5ms
gp12								INTEGER (0..19),
		gp13								INTEGER (0..39),
		gp14								INTEGER (0..79),
		gp15								INTEGER (0..159),
-- MGL = 3.5ms
gp12								INTEGER (0..19),
		gp13								INTEGER (0..39),
		gp14								INTEGER (0..79),
		gp15								INTEGER (0..159),
-- MGL = 1.5ms
gp12								INTEGER (0..19),
		gp13								INTEGER (0..39),
		gp14								INTEGER (0..79),
		gp15								INTEGER (0..159),
		}
	}
}


-- ASN1STOP
---------------------------------------------------------End of text proposal-------------------------------------------------------------

Conclusion
According to above analysis, we made following observations:
Observation 1: The applicable gap patterns supported by the UE are determined by the frequency(ies) of the serving cell and the measurement purpose.
Observation 2: If only E-UTRA is one measurement purpose, the applicable gap pattern is limited to [0-3].
Moreover, based on these observations we propose the following:
Proposal 1: The frequency(ies) of measurement purpose should be informed to MN or SN that determines the measurement gap configuration.
Proposal 2: For the case that measurement purpose is FR1 and/or FR2 and gap is required, the SMTC(s) of target frequency(ies) should be informed to MN or SN that determines the measurement gap configuration.
Proposal 3: For per-UE measurement gap, SN should inform MN the frequency(ies) of measurement purpose and corresponding SMTC(s).
Proposal 4: For independent measurement gap, SN should inform MN the frequency(ies) of measurement purpose on FR1 and corresponding SMTC(s).
Proposal 5: For independent measurement gap, MN should inform SN the frequency(ies) of measurement purpose on FR2 and corresponding SMTC(s).
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