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1 Introduction
In the Berlin meetings, RAN2 has decided to wait RAN4 input on measurement gap design.

RAN2 #99 
· We will wait for RAN4 to provide us with information before we progress with measurement gaps

RAN4 has made some agreement on measurement gap design and an LS is sent to RAN2 [1]. In this paper, we are going to discuss the modification in LTE measurement gap signalling base on the inputs from RAN4. 

2 Discussion
The LTE measurement gap pattern is decided by MGRP (Measurement Gap Repetition Period) and MGL (Measurement Gap Length). In LTE R14, there are 2 possible value for MGRP (40ms and 80ms) and 2 possible value for MGL (3ms, 6ms).

Base on the LS from RAN4 [1]:  
· RAN4 considers that measurement gap repetition periods (MGRP) of 20ms, 40ms, 80ms and 160ms should be specified configured by LTE RRC signaling specified in 36.331 and also configured by NR RRC specified in 38.331 
Two new MGRP value in LTE measurement gap signalling (20ms and 160ms) should be introduced according to the LS from RAN4. 

Proposal 1: Introduce 20ms and 160ms MGRP in LTE measurement gap signalling. 

Regarding to MGL design, RAN4 has the following agreements in WF [2]: 

· For UE supports single and per UE gap, three MGL are introduced, 6ms, [4]ms and 3ms
· For UE support independent gap for FR1/2, the following MGL are introduced
· FR1 measurement objects: 6ms, [4]ms and 3ms
· FR2 measurement objects: 
· With FR1/LTE serving cell only: 6ms, [4]ms and 3ms
· With FR2 serving cell: 
· If identical gap is configured for both FR1 and FR2: 6ms, [4]ms, 3ms, 
· If independent gap is configured for FR1 and FR2:[1+x] ms, [2.25+x] ms, [5+x]ms
	
	The definition of FR1 and FR2 could be found in RAN4 email-approved TP [3]. Since the LTE serving cell is always in FR1 (Frequency range 1, 450MHz -- 6000MHz, aka sub-6GHz), one new MGL value is enough to meet the RAN4 agreements. The tentative value of this new MGL is 4ms, the exact value should be further discussed by RAN4. In RAN2, however, we just need to signal a new MGL value, the exact value could refer to 36.133.

Proposal 2: Introduce a new MGL option in LTE measurement gap signalling. 

In the Annex, we provided ASN.1 update in 36.331 to capture above 2 proposals. The procedure text does not have to be modified for the new gap pattern. Note the NCSG and non-uniform gap configurations are not updated according to the new MGL and MCRP values. This is also base on the LS form RAN4 [1]:

“Existing LTE Gap patterns nonUniform1, nonUniform2, nonUniform3, nonUniform4 and NCSG pattern IDs 0,1,2, and 3 are not used for NR target cell measurements in Rel-15”

We understand that the new MGL and MGRP is used to measure NR cells and the NCSG or non-uniform gap pattern would not be used for NR cell measurement. We think that the ASN.1 proposal in Annex could be used as a baseline for the measurement gap update in LTE.

Proposal 3: RAN2 adopts the ASN.1 proposal of measurement gap update in the Annex.

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: Introduce 20ms and 160ms MGRP in LTE measurement gap signalling. 

Proposal 2: Introduce a new MGL option in LTE measurement gap signalling. 

Proposal 3: RAN2 adopts the ASN.1 proposal of measurement gap update in the Annex
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Annex: ASN.1 update in 36.331
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-ncsg1-r14						INTEGER (0..39), 
				gp-ncsg2-r14						INTEGER (0..79), 
				gp-ncsg3-r14						INTEGER (0..39), 
				gp-ncsg4-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),
				gp4-r15 							INTEGER (0..19),
				gp5-r15 							INTEGER (0..159),
				gp6-r15 							INTEGER (0..19),
				gp7-r15 							INTEGER (0..159),
				gp8-r15 							INTEGER (0..19),
				gp9-r15 							INTEGER (0..39),
				gp10-r15 							INTEGER (0..79),
				gp11-r15 							INTEGER (0..159)
		}
	}
}


-- ASN1STOP

	MeasGapConfig field descriptions

	gapOffset
Value gapOffset of gp0 corresponds to gap offset of Gap Pattern Id “0” with MGRP = 40ms, gapOffset of gp1 corresponds to gap offset of Gap Pattern Id “1” with MGRP = 80ms, gapOffset of gp2 corresponds to gap offset of Gap Pattern Id “2” with MGRP = 40ms and MGL = 3ms, gapOffset of gp3 Gap Pattern Id “3” with MGRP = 80ms and MGL = 3ms, gapOffset of gp-ncsg1 corresponds to gap offset of NCSG Pattern Id “1” with VIRP = 40ms and ML = 4ms, gapOffset of gp-ncsg2 corresponds to gap offset of of NCSG Pattern Id “2” with VIRP = 80ms and ML = 4ms, gapOffset of gp-ncsg3 corresponds to gap offset of NCSG Pattern Id “3” with VIRP = 40ms and ML = 3ms, gapOffset of gp-ncsg4 corresponds to gap offset of of NCSG Pattern Id “4” with VIRP = 80ms and ML =3ms. gapOffset of gp-nonUniform1 corresponds to gap offset of non uniform gap pattern Id “1” with LMGRP = 1280ms, gapOffset of gp-nonUniform2 corresponds to gap offset of non uniform gap pattern Id “2” with LMGRP = 2560ms, gapOffset of gp-nonUniform3 corresponds to gap offset of non uniform gap pattern Id “3” with LMGRP = 5120ms, gapOffset of gp-nonUniform4 corresponds to gap offset of non uniform gap pattern Id “4” with LMGRP = 10240ms. Also used to specify the measurement gap pattern to be applied, as defined in TS 36.133 [16]. 

Value gapOffset of gp4 corresponds to gap offset of Gap Pattern Id “4” with MGRP = 20ms, gapOffset of gp5 corresponds to gap offset of Gap Pattern Id “5” with MGRP = 160ms, gapOffset of gp6 corresponds to gap offset of Gap Pattern Id “6” with MGRP = 20ms and MGL = 3ms, gapOffset of gp7 Gap Pattern Id “7” with MGRP = 160ms and MGL = 3ms, gapOffset of gp8 Gap Pattern Id “8” with MGRP = 20ms and MGL = 4ms, gapOffset of gp9 Gap Pattern Id “9” with MGRP = 40ms and MGL = 4ms, gapOffset of gp10 Gap Pattern Id “10” with MGRP = 80ms and MGL = 4ms, gapOffset of gp11 Gap Pattern Id “11” with MGRP = 160ms and MGL = 4ms. Also used to specify the measurement gap pattern to be applied, as defined in TS 36.133 [16]. E-UTRAN configure gap pattern 4 to 11 to a UE only if the UE is configured to measure one or more NR measurement object(s).

Editor Note: To update the 4ms MGL according to the final agreement of RAN4.

For Gap Patterns (including non-uniform gap patterns, but excluding NCSG patterns), E-UTRAN includes the same gapOffset value (gap pattern id and gap offset) for all serving cells that are configured with a Gap Pattern. For NCSG Patterns, E-UTRAN includes gapOffset value indicating VIRP and gap offset consistent with the Gap Pattern configuration (MGRP and gap offset).

	servCellId
Identifies the serving cell for which measurement gap configuration is provided (setup) or deleted (release).





