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1. Introduction
An exception sheet for NR which providing the list of remaining open issues target to be completed by December 2018 has been approved at RAN#80 [1]. Per this exception sheet, NR-NR DC (NN-DC for short) will be studied in R15 late drop. 
List of agreements have been made for the measurement gap configuration in EN-DC (see Annex for reference). In addition, the measurement gap for SA was also specified at the past RAN2 meeting [2]. Figure 1~Figure 3 illustrate the captured ASN.1 for MN to SN gap assistant information, SN to MN gap assistant information and SA gap configuration over Uu respectively.
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In this contribution, based on the agreements indicated above, the measurement configuration for NN-DC is analyzed.
2. Discussion
2.1 Measurement framework
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Figure 4 CP architecture for NN-DC
In R15 multi-connectivity, each node has its own RRC entity. And if the SN is a gNB (i.e. for EN-DC and NGEN-DC), SRB3 is established between the SN and the UE for the SN to send RRC PDUs directly between the UE and the SN. SN RRC reconfiguration not requiring any coordination with the MN, for instance measurement configuration and reporting for mobility within the SN, can be transported directly to the UE. Most companies think that the same CP architecture as for EN-DC and NGEN-DC should be adopted for NN-DC. In other words, SRB3 should be supported in NN-DC. Given that, the general measurement framework defined for EN-DC can be reused in NN-DC.
Proposal 1: The general measurement framework defined for EN-DC can be reused in NN-DC, including:
· Measurement for mobility within SN can be configured by SN and be transported directly to the UE via SRB3;
· If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer);
· Both MN and SN can configure independent s-Measures towards UE, with s-Measure configured by MN referring to PCell, and the s-Measure configured by SN referring to PSCell;
· MN indicates the number of frequency layers that can be used in the SN;
· Re-negotiation (SN signaling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15). 
2.2 Measurement gap
[bookmark: OLE_LINK5]In NN-DC, one gNB acts as a MN and another gNB acts as a SN. Per the exception sheet agreed at RAN#80 [1], for NN-DC in R15, it is restricted that MCG fully in FR1 and SCG fully in FR2. From this perspective, the measurement gap framework defined up to now can be simply reused for R15 NN-DC. However, it can’t be precluded that both MN and SN can operate in FR1 and FR2 beyond R15. So from this perspective, it’s better to adopt a measurement gap framework which can be applied to the future release in the very beginning. Otherwise, if simply reusing the measurement gap framework defined for EN-DC and later developing a new or some kind of enhanced measurement gap framework in the future release, the NW should maintain both frameworks and decide which one to apply for different UEs. For instance, for a R15 UE, the NW should apply the legacy framework while for a R16 UE, the NW should apply the new framework. It will complicate the NW implementation.
Proposal 2: Develop a measurement gap framework which can be applied for NN-DC that both MN and SN can operate in FR1 and FR2 in the very beginning.
[bookmark: OLE_LINK2]Generally speaking, the measurement gap framework defined for EN-DC can be reused for NN-DC to a large extent. The difference is that in case both MN and SN operate in FR2, if adopting per FR gap, both MN and SN may need to configure per FR2 gap. The question is which node should take the responsibility? The situation is quite like per UE/per FR1 gap configuration in EN-DC. In EN-DC, both MN and SN can operate in FR1, so per UE/per FR1 gap may be needed on both MN and SN. For the sake of simplicity and to avoid the frequently to and fro cooperation between MN and SN, per UE/per FR1 gap can only be configured by MN in EN-DC. The same principle should be adopted for per FR2 gap. That is, per UE and per FR gap (including both per FR1 and per FR2 gap) can only be configured by MN. Given that, besides the per UE or per FR1 gap, the per FR2 gap should also be added in CG-ConfigInfo, So in summary, the measurement gap framework defined up to now can be reused with some update, i.e. add per FR2 gap in CG-ConfigInfo. 
Proposal 3: Reuse the measurement gap framework defined up to now with some update for NN DC, including:
· Support two measurement gap types, i.e. single gap pattern (per UE gap) or independent gap pattern (per FR gap);
· MN configures per UE gap or per FR gap pattern (per FR1 gap and/or per FR2 gap) to UE and informs the gap pattern to SN;
· MN indicates the gap type to UE (via the MeasGapConfig structure itself);
· SN indicates to MN the list of SN configured frequency(ies) measured by UE; 
To add per FR2 gap in CG-ConfigInfo for NN-DC, there can be two possible ASN.1 structures:
Structure1:
MeasConfigMN ::= SEQUENCE {
	measuredFrequenciesMN				SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	measGapConfig					SetupRelease { GapConfig }							OPTIONAL,
	gapPurpose							ENUMERATED {perUE, perFR1}							OPTIONAL,
	measGapConfig-FR2                  SetupRelease { GapConfig }							OPTIONAL
	...
}

Structure2:
CG-ConfigInfo-IEs ::=		SEQUENCE {
[bookmark: _Hlk507692002]	ue-CapabilityInfo			OCTETSTRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN			MeasResultList2NR									OPTIONAL,
	candidateCellInfoListSN			OCTETSTRING (CONTAINING MeasResultList2NR)			OPTIONAL,
	measResultCellListSFTD			MeasResultCellListSFTD									OPTIONAL,
	scgFailureInfo					SEQUENCE {
		failureType						ENUMERATED { t310-Expiry, randomAccessProblem,
														rlc-MaxNumRetx, scg-ChangeFailure, 
														scg-reconfigFailure,
														srb3-IntegrityFailure},
		measResultSCG					OCTETSTRING (CONTAINING MeasResultSCG-Failure)
	}																						OPTIONAL,
	configRestrictInfo			ConfigRestrictInfoSCG										OPTIONAL,
	drx-InfoMCG					DRX-Info													OPTIONAL,
	measConfigMN				MeasConfigMN												OPTIONAL,
	sourceConfigSCG				OCTETSTRING (CONTAINING RRCReconfiguration)				OPTIONAL,
	scg-RB-Config             	OCTETSTRING (CONTAINING RadioBearerConfig)        			OPTIONAL,
	mcg-RB-Config				OCTETSTRING (CONTAINING RadioBearerConfig)					OPTIONAL,
	nonCriticalExtension		SEQUENCE {}													OPTIONAL
	nonCriticalExtension          CG-ConfigInfo-v15xx-IEs                                            OPTIONAL
}

CG-ConfigInfo-v1500-IEs::=		SEQUENCE {
	measConfigMN-v15xx			MeasConfigMN-v15xx											OPTIONAL,
	nonCriticalExtension          SEQUENCE {}                                                          OPTIONAL
}
MeasConfigMN-v15xx ::= SEQUENCE {
	measGapConfig					SetupRelease { MeasGapConfig }							OPTIONAL,
	...
}

Proposal 4: Discuss the two above possible ASN.1 structures to add per FR2 gap in CG-ConfigInfo.
3. Conclusion and proposals
In this contribution, measurement configuration for NN-DC is discussed with the following proposals: 
Proposal 1: The general measurement framework defined for EN-DC can be reused in NN-DC, including:
· Measurement for mobility within SN can be configured by SN and be transported directly to the UE via SRB3;
· If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer);
· Both MN and SN can configure independent s-Measures towards UE, with s-Measure configured by MN referring to PCell, and the s-Measure configured by SN referring to PSCell;
· MN indicates the number of frequency layers that can be used in the SN;
· Re-negotiation (SN signaling to MN for the purpose to ask for more number of frequency layer) is not supported (at least in Rel-15). 
Proposal 2: Develop a measurement gap framework which can be applied for NN-DC that both MN and SN can operate in FR1 and FR2 in the very beginning.
Proposal 3: Reuse the measurement gap framework defined up to now with some update for NN DC, including:
· Support two measurement gap types, i.e. single gap pattern (per UE gap) or independent gap pattern (per FR gap);
· MN configures per UE gap or per FR gap pattern (per FR1 gap and/or per FR2 gap) to UE and informs the gap pattern to SN;
· MN indicates the gap type to UE (via the MeasGapConfig structure itself);
· SN indicates to MN the list of SN configured frequency(ies) measured by UE; 
Proposal 4: Discuss the two above possible ASN.1 structures to add per FR2 gap in CG-ConfigInfo.
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RAN2#100
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

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 in 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

RAN2#101
1) 	For per-UE gap and independent FR1 gap case, SN indicates to MN the list of SN configured frequencies measured by UE. 
2) 	For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.
3) 	Information can be exchanged whenever there is any change in the set of frequencies to be measures.
FFS: Whether any information in addition to the frequencies to be measured is needed for the purpose of handling CSI-RS measurements.

1	The network configuratiin FRom the MN to the UE indicates if the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to LTE/FR1 serving cell(s) (i.e. per FR gap to LTE/FR1 and no per FR gap for FR2 serving cells).
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