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1	Introduction
In RAN2#100 Reno meeting, some agreements were reached on Measurement gap for EN-DC listed in below. It has one FFS remained about what assistance information is required for per UE gap case and independent gap case. This paper would discuss the remained FFS and solve it.
Agreements:
1	For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.
2	For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:
	a/	NR RRC configures a measurement gap configuration for FR2. 
	b/ 	LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

Agreements:
1	In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2	For Dec 17, adopt a solution where:
	a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.
	b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.

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

5	Capability is added to indicate support for independent gap configuration for FR1 and FR2


2	Assistance information in per UE gap case
In LTE DC, both sync and async DC are supported. Assuming MGL (Measurement Gap Length) is 6ms, for sync LTE DC, the interruption time is 6ms for both MN and SN; for async LTE DC, interruption time is 6ms in MN and 7ms in SN due to timing difference. This is well described in Figure 8.1.2.1-1 in TS 36.133. Using Figure1 as example, as LTE’s PSS and SSS are transmitted every 5ms in LTE, any 6ms or 7ms measurement gap can ensure LTE DC UE to do measurement in both side.


Figure1: example for LTE DC measurement Gap location
For EN-DC, difference with LTE DC is the SMTC SS block location is not repeated only by 5ms periodicity, which the periodicity of SMTC can be 5ms, 10ms, 20ms, 40ms, 80ms and 160ms. The measurement time and gap length are limited by the location of SMTC window configured in SN side. Using Figure2 as example, NR SMTC SS blocks Periodicity is 20ms and Duration is 5ms, measurement gap shall be configured at the SMTC window’s location indicated by Offset. 


[bookmark: _GoBack]Figure1: example for EN-DC measurement Gap location

RAN3 LS indicated SMTC (SSB-MeasurementTimingConfiguration) shall be transferred from SN to MN, which is for same issue discussed in above. 
To RAN2: 	RAN3 kindly requests RAN2 to define the SMTC-Config container in their specification.
Currently SMTC includes both smtc1 and smtc2, which smtc1 is necessary information for gap pattern and measurement object configuration by MN. But for simplification, the whole SSB-MeasurementTimingConfiguration may be transferred to MN. 

RAN2 has agreed in last meeting that, for single gap case MN decides the configuration and informs the SN about the configuration. In case MN wants to configure one measurement for one NR carrier, MN shall know the information of SMTC Duration, Offset and Periodicity configured for the NR carrier, e.g. of SN system. As different SMTC configuration can be set for different NR carrier, to get relative information, MN should indicate the targeted Measure object/carrier to SN. After per UE gap configured, MN shall indicate MeasGapConfig to SN, which has been agreed in previous meeting.
Proposal1: For per UE gap case, assistance information from MN to SN should include the targeted measurement object/carrier of NR, or MeasGapConfig of per UE gap.
Propsoal2: For per UE gap case, assistance information from SN to MN should include SMTC (SSB-MeasurementTimingConfiguration) including Duration, Offset and Periodicity of the targeted NR carrier, e.g. of SN cell level.
3	Assistance information in independent gap case
RAN2 has agreed that NR RRC configures FR2 measurement gap configuration to UE when needs and LTE RRC configures FR1 measurement gap configuration to UE when needs. And MN should inform the SN if it wants to measure in FR2 frequency(ies) and 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. 
For FR2 gap measurement case, if MN wants to configure one NR FR2 object/carrier, MN needs to check if there is available FR2 gap pattern configured for targeted NR FR2 carrier. After FR2 gap pattern configured in SN for the targeted FR2 carrier, the relative MeasGapConfig should be returned to MN to assist object setting. In current 38.331 ASN.1, the content of MeasGapConfig is not defined as FFS, but it should have SMTC Duration, Offset and Periodicity of the targeted NR carrier of FR2 gap configuration.
Proposal3: For independent FR2 gap case, assistance information from MN to SN should include the targeted measurement object/carrier of FR2.
Propsoal4: For independent FR2 gap case, assistance information from SN to MN should include MeasGapConfig of the targeted NR FR2 carrier. 
For FR1 measurement case, if SN wants to configurated one NR FR1 object/carrier, SN needs to check if there is available FR1 gap pattern configured for targeted NR FR1 carrier. For same reason as per UE gap, SN also needs to inform MN the SMTC Duration, Offset and Periodicity of the targeted NR FR1 carrier configured in NR system, to assist MN to configure suitable FR1 gap pattern if needs. After FR2 gap pattern configured in SN for the targeted FR2 carrier, the relative MeasGapConfig should be returned to SN to assist object setting. 
For FR1 measurement case, if MN wants to configurated one NR FR1 object/carrier, MN needs to know the information of SMTC Duration, Offset and Periodicity configured for the NR FR1 carrier, e.g. of SN system. MN should indicate the targeted Measure object/carrier to SN.
Proposal5: For independent FR1 gap case, assistance information from SN to MN should include the targeted measurement object/carrier of NR FR1, SMTC (SSB-MeasurementTimingConfiguration) including Duration, Offset and Periodicity of the targeted NR FR1 carrier, e.g. of SN cell level.
Proposal6: For independent FR1 gap case, assistance information from MN to SN should include the measurement object/carrier in FR1 range, or MeasGapConfig of the targeted NR FR1 carrier.

4	Support in RRC signalling
Table1 is the summary of assistance information transferred between MN and SN. According to RAN3 LS request, it can be added into container of Inter-node RRC message, named SCG-Config and SCG-ConfigInfo.
Table1:
	
	Per UE gap
	FR1 Gap
	FR2 gap

	Assistance information from MN to SN
	- carrierFreq, or
- MeasGapConfig
	- carrierFreq, or
- MeasGapConfig
	- carrierFreq

	Assistance information from SN to MN
	- SSB-MeasurementTimingConfiguration

	- carrierFreq;
- SSB-MeasurementTimingConfiguration
	- MeasGapConfig



Proposal7: Add these information into SCG-Config and SCG-ConfigInfo.
5	Conclusion
We kindly request RAN2 to discuss these proposals.
Proposal1: For per UE gap case, assistance information from MN to SN should include the targeted measurement object/carrier of NR, or MeasGapConfig of per UE gap.
Propsoal2: For per UE gap case, assistance information from SN to MN should include SMTC (SSB-MeasurementTimingConfiguration) including Duration, Offset and Periodicity of the targeted NR carrier, e.g. of SN cell level.
Proposal3: For independent FR2 gap case, assistance information from MN to SN should include the targeted measurement object/carrier of FR2.
Propsoal4: For independent FR2 gap case, assistance information from SN to MN should include MeasGapConfig of the targeted NR FR2 carrier. 
Proposal5: For independent FR1 gap case, assistance information from SN to MN should include the targeted measurement object/carrier of NR FR1, SMTC (SSB-MeasurementTimingConfiguration) including Duration, Offset and Periodicity of the targeted NR FR1 carrier, e.g. of SN cell level.
Proposal6: For independent FR1 gap case, assistance information from MN to SN should include the measurement object/carrier in FR1 range, or MeasGapConfig of the targeted NR FR1 carrier.
Proposal7: Add these information into SCG-Config and SCG-ConfigInfo.
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Annex:
[bookmark: _Hlk496184822][bookmark: _Hlk496185501]-- A measurement timing configuration
SSB-MeasurementTimingConfiguration ::= 	SEQUENCE {
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									SEQUENCE {
		-- Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. 
		-- Periodicity and offset are given in number of subframes.
		-- FFS_FIXME: This does not match the L1 parameter table!
		-- (see 38.213, section REF):
		periodicityAndOffset					CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
		-- Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes 
		-- (see 38.213, section 4.1)
		-- FFS: RAN1 discusses additional allowed durations:
		duration								ENUMERATED { sf1, sf5 },

		-- The set of SS blocks to be measured within the SMTC measurement duration. 
		-- Corresponds to L1 parameter 'SSB-measured' (see FFS_Spec, section FFS_Section)
		-- When the field is absent the UE measures on all SS-blocks 
		-- FFS_CHECK: Is this IE placed correctly. 
		ssb-ToMeasure							SetupRelease { 
			CHOICE {
				-- bitmap for sub 3 GHz
				shortBitmap							BIT STRING (SIZE (4)),
				-- bitmap for 3-6 GHz
				mediumBitmap						BIT STRING (SIZE (8)),
				-- bitmap for above 6 GHz
				longBitmap							BIT STRING (SIZE (64))
			}
		}																									OPTIONAL,	-- Need M	
	},

	-- Secondary measurement timing confguration for explicitly signalled PCIs. It uses the offset and duration from smtc1.
	-- It is supported only for intra-frequency measurements in RRC CONNECTED. 
	smtc2 									SEQUENCE {
		-- PCIs that are known to follow this SMTC.
		pci-List								SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysicalCellId		OPTIONAL
		-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.
		periodicty								TYPE_FFS!
	}																										OPTIONAL -- Cond IntraFreqConnected
}
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