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During the discussion of [1], the following structure was adopted for the measurement gap configuration in NR:
MeasGapConfig information element
[bookmark: OLE_LINK4]-- ASN1START

MeasGapConfig ::=				SEQUENCE {
		gapFR2 						GapConfig				OPTIONAL,
		...
}

GapConfig ::=					SEQUENCE {
		gapOffset 					INTEGER (0..159), 
		mgl 						ENUMERATED {1dot5, 3dot5, 5dot5, 3, 4, 6},
		mgrp 						ENUMERATED {20, 40, 80, 160},
		...
}

-- ASN1STOP

Most of the values embodied here have now been finalised as indicated in [4]; however, some more discussion around the gapOffset field is needed to accommodate current RAN4 agreements.
Discussion
Background
In [2], it was observed that SSB always occurs on an integer millisecond boundary, which might suggest that millisecond granularity for the offset would be sufficient.  However, [2] also observed that the switching time needs to be considered; RAN4 have bounded it at 0.5 ms for FR1 and 0.25 ms for FR2.  This means that the measurement gap boundary should occur at 0.5 ms or 0.25 ms from a millisecond boundary, and thus it might be expedient for the offset to be provided at a granularity of 0.25 ms.
On the other hand, in [3], RAN4 made the following request: 
· Measurement Gap offset should be configurable with granularity based on the maximum slot length of all the UE serving cells which have configured the gap. 
This would argue that the offset should be in units of ms*16 or ms*32 (depending on whether forward compatibility for 480 kHz SCS is considered—existing specifications are inconsistent on this point).  The view of [2] is that this granularity applies only for CSI-RS and does not need to be considered now since CSI-RS topics have been deprioritised in RAN4.
Finally, in [5] RAN4 reported the following agreements as guidance for RAN2:
	· The measurement gap timing offset granularity is fixed to 1ms for all the cases.
· 1 bit indication to enable/disable X ms timing advance to the configured measurement gap timing is supported.
· For per-UE-gap or per-FR-gap for FR1, X = 0.5
· For per-FR-gap for FR2, X = 0.25
· Detailed signaling design is up to RAN2
· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on serving cell(s) in slot(s) partially overlapping with MG as well as in slot(s) fully overlapping with MG
· FFS: applicability of 0.5ms timing advance to MG when the MG affects LTE serving cell(s)


Timing advance
Based on the contents of [5], because the SMTC window timing comes on a millisecond boundary, a “timing advance” of 0.5ms or 0.25ms relative to the indicated measurement gap timing, with 1ms granularity for the gap timing itself, is enough to indicate the needed timing.  RAN4 requested the signalling of a 1 bit indication to enable the application of such a “timing advance”, where the timing advance amount is 0.5 ms for per-UE or FR1 gap and 0.25 ms for FR2 gap.
In other words, the 1 ms granularity is adequate, but the “timing advance” flag is needed.  There is no need for an explicit indication of the amount of the timing offset since it can be inferred from whether the gap applies to FR1 or FR2.  Thus we understand that the need for the timing advance can be met by just adding a flag to the measurement gap structure:
-- ASN1START

MeasGapConfig ::=				SEQUENCE {
		gapFR2 						GapConfig				OPTIONAL,
		...
}

GapConfig ::=					SEQUENCE {
		gapOffset 					INTEGER (0..159), 
		mgl 						ENUMERATED {1dot5, 3dot5, 5dot5, 3, 4, 6},
		mgrp 						ENUMERATED {20, 40, 80, 160},
		timingAdvance				ENUMERATED { true }				OPTIONAL,
		...
}

-- ASN1STOP

Proposal 1: Add a timingAdvance flag to the GapConfig structure in NR.
For the per-UE or FR1 gaps configured by the LTE MN in EN-DC, the same change would be needed, to be used in cases where the gap applies on an NR cell (RAN4 are still determining the applicability of the timing offset when the gap affects LTE cells).  Unfortunately the MeasGapConfig in LTE is not extensible, thus the flag must be added as an extension to the MeasConfig instead.
-- ASN1START

MeasConfig ::=						SEQUENCE {
	-- Measurement objects
	measObjectToRemoveList				MeasObjectToRemoveList				OPTIONAL,	-- Need ON
	measObjectToAddModList				MeasObjectToAddModList				OPTIONAL,	-- Need ON
	-- Reporting configurations
	reportConfigToRemoveList			ReportConfigToRemoveList			OPTIONAL,	-- Need ON
	reportConfigToAddModList			ReportConfigToAddModList			OPTIONAL,	-- Need ON
	-- Measurement identities
	measIdToRemoveList					MeasIdToRemoveList					OPTIONAL,	-- Need ON
	measIdToAddModList					MeasIdToAddModList					OPTIONAL,	-- Need ON
	-- Other parameters
	quantityConfig						QuantityConfig						OPTIONAL,	-- Need ON
	measGapConfig						MeasGapConfig						OPTIONAL,	-- Need ON
	s-Measure							RSRP-Range							OPTIONAL,	-- Need ON
	preRegistrationInfoHRPD				PreRegistrationInfoHRPD				OPTIONAL, 	-- Need OP
	speedStatePars			CHOICE {
		release								NULL,
		setup								SEQUENCE {
			mobilityStateParameters				MobilityStateParameters,
			timeToTrigger-SF					SpeedStateScaleFactors
		}
	}																		OPTIONAL,	-- Need ON
	...,
	[[	measObjectToAddModList-v9e0			MeasObjectToAddModList-v9e0		OPTIONAL	-- Need ON
	]],
	[[	allowInterruptions-r11				BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[	measScaleFactor-r12			CHOICE {
			release						NULL,
			setup						MeasScaleFactor-r12
		}																OPTIONAL,	-- Need ON
		measIdToRemoveListExt-r12			MeasIdToRemoveListExt-r12		OPTIONAL,	-- Need ON
		measIdToAddModListExt-r12			MeasIdToAddModListExt-r12		OPTIONAL,	-- Need ON
		measRSRQ-OnAllSymbols-r12		BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[
		measObjectToRemoveListExt-r13		MeasObjectToRemoveListExt-r13	OPTIONAL,	-- Need ON
		measObjectToAddModListExt-r13		MeasObjectToAddModListExt-r13	OPTIONAL,	-- Need ON
		measIdToAddModList-v1310			MeasIdToAddModList-v1310		OPTIONAL,	-- Need ON
		measIdToAddModListExt-v1310			MeasIdToAddModListExt-v1310		OPTIONAL	-- Need ON
	]],
	[[	measGapConfigPerCC-List-r14			MeasGapConfigPerCC-List-r14		OPTIONAL,	-- Need ON
		measGapSharingConfig-r14			MeasGapSharingConfig-r14		OPTIONAL	-- Need ON
	]],
	[[	measGapTimingAdvance-r15			ENUMERATED { true }				OPTIONAL	-- Need ON
	]]
}

MeasIdToRemoveList ::=				SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasIdToRemoveListExt-r12 ::=		SEQUENCE (SIZE (1..maxMeasId)) OF MeasId-v1250

MeasObjectToRemoveList ::=			SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

MeasObjectToRemoveListExt-r13 ::=	SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId-v1310

ReportConfigToRemoveList ::=		SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP

Proposal 2: Add a measGapTimingAdvance flag to the MeasConfig structure in LTE.
Forward compatibility
The structure currently agreed works for EN-DC, where FR1 gaps are always configured by the MN.  We note that it is forward compatible towards standalone NR as well (by adding a gapFR1 field in MeasConfig).  For CSI-RS measurements in the future, finer granularity may be needed for the gap offset.  This could be done either by adding a new gapOffsetCSI-RS field (which when present overrides the gapOffset field) or by adding a gapFractionalOffset field in units of slot*16 or slot*32.
Proposal 3: For SA operation, gapFR1 can be added as an extension to MeasConfig.
Proposal 4: No change is needed to support forward compatibility for CSI-RS measurements.
Conclusion
This document raises the following proposals:
Proposal 1: Add a timingAdvance flag to the GapConfig structure in NR.
Proposal 2: Add a measGapTimingAdvance flag to the MeasConfig structure in LTE.
Proposal 3: For SA operation, gapFR1 can be added as an extension to MeasConfig.
Proposal 4: No change is needed to support forward compatibility for CSI-RS measurements.
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