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1 Introduction

This contribution discusses use of RRM measurements in IRAT DC, as well as the related roles of Master Node (MN) and Secondary Node (SN) in such a scenario. The contribution includes a proposal regarding the measurements to be introduced in LTE and NR for the support of IRAT DC and IRAT mobility.
2 Discussion

2.1 Starting points and scope
For this contribution, we assume the following starting points:

· 
Network controlled mobility in RRC connected
· 
Use of a separate RRC specification for NR
· 
We think that any IRAT DC solution should enable a network implementation in which NR SN handles NR related mobility as much as possible (e.g. limit role of LTE MN to initiating establishment of IRAT DC)
· 
LTE eNB obviously needs to handle measurements for the purpose of inter-RAT handover to NR i.e. as usual, NR related measurement will be specified in LTE RRC. Likewise, the LTE MN initiates establishment of IRAT DC and hence LTE RRC should support configuration of the associated measurements 
· 
In accordance with our contribution on UE capability coordination [2], we assume the NR SN can initiate addition/ modification and replacement of cells on any NR frequency. In case of UE capability conflicts/ dependencies, the LTE MN decides/ selects between conflicting MCG and SCG configurations based on achievable throughput.
In this contribution we further discuss the following aspects:

· 
Are there any problems related to both LTE MN and NR SN handling NR related measurements?

· 
Do we see any particular issues related to the specification of NR related measurements i.e. considering the use of separate LTE and NR RRC specifications? A.o. addressing which measurements would be covered in which specification

2.2 Further discussion
Some further considerations regarding the roles of nodes w.r.t. IRAT DC configuration, UE mobility and the associated measurements:
· EUTRAN configures measurements to establish IRAT DC

· 
Measurement based establishment is needed to enable DRB type change with low interruption

· DRB type change may involve synchronous reconfiguration with security refresh and L2 flush (or use toggle field in UP)

· Release of IRAT DC may be initiated  either by LTE MN or by SN SN
· In accordance with our general preference, NR SN is assumed to handle intra-frequency mobility. Consequently, it would seem natural if NR SN would also handle release of IRAT DC upon leaving coverage (should this require RRC measurements)
· It however does not seem impossible for the LTE MN to handle release of IRAT DC upon leaving coverage. Assuming this would be based on RRC measurements, it would however mean that there are 2 nodes simultaneously configuring the UE with a measurement for the same frequency (i.e. both RATs configure the UE with an object for the same frequency).In such a case, some coordination of measurement configuration parameters seems desirable, as otherwise the two nodes may initiate conflicting actions. E.g. if set incorrectly, the MN may trigger release of IRAT DC before the SN initiates/ completes mobility to a better NR cell.
· 
LTE MN configures measurements for IRAT mobility to NR (i.e. standalone)
· As for release of IRAT DC, this may again mean that there are 2 nodes simultaneously configuring the UE with a measurement for the same frequency. Again, some coordination of measurement configuration parameters seems desirable, as otherwise the two nodes may initiate conflicting actions. E.g. if set incorrectly, the MN may trigger IRAT handover to an NR target cell for while the SN initiates mobility away from this cell)
· 
Other actions (i.e. configuration and release of cells on any NR frequency, as well as intra- and inter frequency mobility) can be handled/ initiated by NR SN. In case of UE capability conflicts/ dependencies, MN may be involved (but not necessarily for every change)

· We think that NR SN should handle mobility within NR as much as possible. It seems possible for NR SN to handle measurements and initiate change to another SN. I.e. within SCG release request, SN can indicate a target SN towards which MN may establish a new connection.

· 
We note that currently there is discussion about solutions for the support of carrier specific measurement gaps. This discussion is still at an early stage, with different potential solutions on the table. As the use of measurement gaps in NR is also under discussion, it seems premature to evaluate this aspect. We expect that it should be possible to determine solutions regardless of the actual role of LTE MN and NR SN w.r.t. RRC measurements.
As a result of the above analysis we propose:
Proposal
For IRAT DC, the following measurement support should be introduced:

· LTE MN should be able to configure RRM measurements for IRAT mobility to NR as well as for establishment IRAT DC 

· NR SN should be able to configure RRM measurement for addition, release and mobility on NR frequencies

3 Conclusion & recommendation
This contribution discusses se of RRM measurements in IRAT DC, as well as the related roles of MN and SN in such a scenario. The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal
For IRAT DC, the following measurement support should be introduced:

· LTE MN should be able to configure RRM measurements for IRAT mobility to NR as well as for establishment IRAT DC 

· NR SN should be able to configure RRM measurement for addition, release and mobility on NR frequencies 
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A Text proposal (Annex)
–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message

-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, rel11, rel12, v10j0, v11e0,











v1280, rel13, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v9d0-IEs

OPTIONAL

}

HandoverPreparationInformation-v9d0-IEs
::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING HandoverPreparationInformation-v9j0-IEs)
OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v9e0-IEs


OPTIONAL

}

-- Late non-critical extensions:

HandoverPreparationInformation-v9j0-IEs ::= SEQUENCE {


-- Following field is only for pre REL-10 late non-critical extensions

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v10j0-IEs

OPTIONAL

}

HandoverPreparationInformation-v10j0-IEs ::= SEQUENCE {

as-Config-v10j0





AS-Config-v10j0


OPTIONAL,


-- Following field is only for late non-critical extensions from REL-10

nonCriticalExtension



SEQUENCE {}



OPTIONAL
}

-- Regular non-critical extensions:
HandoverPreparationInformation-v9e0-IEs
::= SEQUENCE {


as-Config-v9e0





AS-Config-v9e0




OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1130-IEs

OPTIONAL

}

HandoverPreparationInformation-v1130-IEs
::= SEQUENCE {


as-Context-v1130




AS-Context-v1130



OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1250-IEs





OPTIONAL

}

HandoverPreparationInformation-v1250-IEs ::= SEQUENCE {


ue-SupportedEARFCN-r12 



ARFCN-ValueEUTRA-r9



OPTIONAL,
-- Cond HO3


as-Config-v1250




AS-Config-v1250



OPTIONAL, 
-- Cond HO2 


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

NOTE 2, NOTE 3

	ue-SupportedEARFCN
Includes UE supported EARFCN of the handover target E-UTRA cell if the target E-UTRA cell belongs to multiple frequency bands.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.

NOTE 2:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	E-UTRA capabilites
	UTRA capabilities
	GERAN capabilities

	UTRAN
	Included
	May be included, ignored by eNB if received
	May be included

	GERAN CS
	Excluded
	May be included, ignored by eNB if received
	Included

	GERAN PS
	Excluded
	May be included, ignored by eNB if received
	Included

	E-UTRAN
	Included
	May be included
	May be included


NOTE 3:
The UE capability information may include information from two different UECapabilityInformation received from the UE. I.e. a first message carrying information suitable for legacy network nodes and a second message carrying information suitable for more advanced network nodes (e.g. using supportedBandCombinationReduced). In such case, the network requested fields correspond to the second message i.e. it may be assumed that network requested fields did not affect the bands combinations included in supportedBandCombination and supportedBandCombinationAdd – or at least not band combinations supported by the legacy nodes.

	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.

	HO3
	The field is optional present in case of handover from GERAN to E-UTRA, otherwise the field is not present.
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