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1	Introduction
In RAN2 NR AH1801 meeting, email discussion was proposed as below.
[NR-AH1801#08][NR] Measurement gap coordination assistance info (Samsung)
      Progress the details of the assistance information to be added to the inter node messages.
      Intended outcome: Report to next meeting
      Deadline:  Monday 2018-02-13

This paper is to propose the necessary assistance info for measurement gap coordination in EN-DC.
2	Discussion for UE specific assistance info
All proposed IEs in [1] has been existed in [2] even some IEs are for FFS definition. 
carrierFreq
Identifies NR carrier frequency for which this configuration is valid.
measGapConfig
FFS Definition of measurement gaps in NR.
SMTC: SSB-MeasurementTimingConfiguration, including “periodicity”, “offset” and “duration”

In general, RAN2 signalling needs to cover all valid use cases and discuss the assistance information to support these use cases. RAN2 agreed assistance information should be the sum set for all use cases, which give enough flexibility to network implementation to use it. 
Proposal1: RAN2 agree the assistance information should be the sum set for all valid use cases.

For Assistance info from SN to MN, the valid use case is:
Case1: MeNB works on FR1, SgNB works on FR1, UE supports per FR measurement capability. If SN wants to measure one FR1 frequency for inter-frequency measurement, for FR1 gap, SN needs to send assistance info to MN to check if there is FR1 gap that has been configured by MN.
· Solution A: SN can send desired SMTC with “periodicity”, “offset” or “duration” of each carrierFreq to MN for reference, to get preferred gap configuration. 
· Solution B: SN can send carrierFreq to MN for reference.
It was argued in Email discussion #8 that the desired SMTC or carrierFreq is enough to support Case1, but we think both are needed in ASN.1, SN can select one or both to MN for different use case, RAN2 signalling should keep flexibility. 
For desired SMTC to MN, it can avoid that MN configured per UE/FR1 gap doesn’t match the requirement of SN wants to configure for one measurement. In RAN4 viewpoint anytime the gap pattern should be configured according to the needs. E.g., the periodicity in cell level SMTC of one NR frequency is 20ms, MN knows it but currently configured periodicity for FR1 gap is 80ms. SN wants 40ms periodicity for one specific measurement, which intends to get rapid UE measurement result without extra delay in SN side. In this case it should admit SN to send the desired SMTC to MN and only the desired SMTC is needed from SN to MN.
On the contrary, RAN4 LS (R2-1712143) indicated to RAN2 that:
 “needforGaps capability signaling would reduce needed gaps in LTE+NR NSA operation and therefore is beneficial for capable UEs. RAN2 is recommended to evaluate the feasibility of extending the LTE ‘needforGaps’ signaling to include LTE+NR NSA operation.”
In our understanding, if no carrierFreq info to MN, just based on received desired SMTC, MN shall configure one FR1 gap to UE without consideration to the UE that support needforGaps. 
Combined two discussed cases in above, SN can inform carrierFreq associated with preferred SMTC IE to MN. To follow Proposal1, both IEs should be added in container as optional IE.
Proposal2: RAN2 agree “carrierFreq IE” as Optional is needed from SN to MN.
Proposal3: RAN2 agree “SMTC IE” as Optional is needed from SN to MN.
For Assistance info from MN to SN, the valid use case is:
Case2: MeNB works on FR1, SgNB works on FR2, UE supports per FR measurement capability. If MN wants to measure one FR2 frequency for inter-RAT measurement, for FR2 gap, MN needs to send assistance info to SN to check if there is FR2 gap that has been configured by SN.
· Solution C: MN can send desired SMTC with “periodicity”, “offset” or “duration” of each carrierFreq to SN for reference, to get MN preferred FR2 gap.
· Solution D: MN can send carrierFreq to SN for reference.
Case3 is the reversed case of Case1, same argue point as Proposal2 and Proposal3, RAN2 signalling should have flexibility to support such capable UE.
The desired SMTC to SN can avoid SN configured FR2 gap that doesn’t match requirement of MN want. The carrierFreq from MN to SN can help SN support “needforGaps” capable UE in FR2, and MN can inform carrierFreq associated with preferred SMTC IE to SN. 
Proposal4: RAN2 agree “carrierFreq IE” as Optional is needed from MN to SN.
Proposal5: RAN2 agree “SMTC IE” as Optional is needed from MN to SN.
For MeasGapConfig from MN to SN, it has been agreed in previous meeting for Case1 that for per UE/FR1 gap, MN needs to inform the configured MeasGapConfig of per UE/FR1 to SN after gap configured by MN. But for Case2, there is no discussion on if MeasGapConfig from SN to MN for FR2 gap is needed. In our understanding, it may be used as confirmation to MN in Case2 that FR2 gap has been configured in SN and help MN check the configured FR gap is in line with MN preferred FR2 gap. So we would suggest to support MeasGapConfig from SN to MN.
Proposal6: RAN2 agree “MeasGapConfig IE” is needed from SN to MN.
3	Summary for UE specific Assistance info
Table 1: new proposed Assistance information for measurement gap coordination 
	
	Per UE gap/FR1 gap
	FR2 gap

	From MN to SN
	- MeasGapConfig IE (agreed in previous meeting)
	- carrierFreq IE (Proposal4)
- SMTC IE (Proposal5)

	From SN to MN
	- carrierFreq IE (Proposal2) 
- SMTC IE (Proposal3)
	- MeasGapConfig IE (Proposal6)



Proposal7: Add listed information in Table1 into SCG-Config and SCG-ConfigInfo for UE specific gap coordination.

4	Proposed ASN.1 change 

Example for ASN.1 change: 
SCG-Config-r15-IEs ::=				SEQUENCE {
	scg-CellGroupdConfig				OCTET STRING (CONTAINING RRCReconfiguration)		OPTIONAL,
	p-maxFR1							P-Max												OPTIONAL, 
	scg-RB-Config						OCTET STRING (CONTAINING RadioBearerConfiguration)	OPTIONAL,
	configRestrictModReq				ConfigRestrictModReqSCG								OPTIONAL,
	candidateCellInfoList				CandidateCellInfoList								OPTIONAL,
	assistInfoforGaptoMN				SEQUENCE (SIZE (1.. maxMeasFreqsSCG-NR)) OF AssistInfoforGaptoMN  OPTIONAL,
	measGapConfigforFR2					MeasGapConfig										OPTIONAL,
	nonCriticalExtension				SEQUENCE {}											OPTIONAL
}

AssistInfoforGaptoMN ::=               SEQUENCE {
carrierFreq								ARFCN-ValueNR							OPTIONAL,         
ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration		OPTIONAL
}


SCG-ConfigInfo-r15-IEs ::=			SEQUENCE {
	eutra-CapabilityInfo			OCTET STRING (CONTAINING UECapabilityInformation)	OPTIONAL,
	candidateCellInfoList			CandidateCellInfoList								OPTIONAL,
	measResultSSTD					MeasResultSSTD										OPTIONAL,
	configRestrictInfo				ConfigRestrictInfoSCG								OPTIONAL,
	drx-InfoMCG						DRX-Info											OPTIONAL,
	sourceConfigSCG				OCTET STRING (CONTAINING RRCReconfiguration)		OPTIONAL,
	p-maxFR1						P-Max												OPTIONAL,
	mcg-RB-Config					OCTET STRING (CONTAINING RadioBearerConfiguration)	OPTIONAL,
	assistInfoforGaptoSN			SEQUENCE (SIZE (1.. maxMeasFreqsSCG-NR)) OF AssistInfoforGaptoSN  OPTIONAL,
	measGapConfigforPerUEorFR1		MeasGapConfig										OPTIONAL,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

AssistInfoforGaptoSN ::=               SEQUENCE {
carrierFreq								ARFCN-ValueNR							OPTIONAL,         
ssb-MeasurementTimingConfiguration		SSB-MeasurementTimingConfiguration		OPTIONAL

}

4	Conclusion
For UE specific Measurement Gap coordination, we proposed:
Proposal1: RAN2 agree the assistance information should be the sum set for all valid use cases.
Proposal2: RAN2 agree “carrierFreq IE” as Optional is needed from SN to MN.
Proposal3: RAN2 agree “SMTC IE” as Optional is needed from SN to MN.
Proposal4: RAN2 agree “carrierFreq IE” as Optional is needed from MN to SN.
Proposal5: RAN2 agree “SMTC IE” as Optional is needed from MN to SN.
Proposal7: Add listed information in Table1 into SCG-Config and SCG-ConfigInfo for UE specific gap coordination.
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