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Introduction
In RAN2 NR Ad Hoc#1801, one LS from SA2[1] is received by RAN2 about CN node selection for LTE connected to 5G CN.  In this LS, 
SA2 would like to emphasize the need for the RAN (i.e. for the case when E-UTRA cell connected to both 5GC and EPC) to be able to identify whether a UE is making an EPS access or a 5GS access such that the RAN can perform CN selection and route NAS signalling to the applicable MME or AMF accordingly.   
NOTE: SA2 expects the UE AS layer is made aware by the UE NAS layer whether a NAS signalling connection is initiated to the EPC or to the 5GC.
In this contribution, we propose UE assistance signalling to ng-eNB for CN type and CN node selection.  Some proposals have been included in one of our earlier paper [2].
[bookmark: _Ref178064866]Discussion
On how UE determines the preferred CN type
From UE point of view, to select preferred CN type, we think two aspects may be considered.  The first aspect is which services are available in one type of CN i.e. EPC or 5GC.  For example one V2X UE should not attempt to register towards one PLMN which is 5GC only.  The other aspect is which services are most important for a UE.  For example, if UE needs one service which is only available in EPC and another service in 5GC.  In this case, if UE can not register to both EPC and 5GC, UE will have to select one of them and this decision is made in NAS layer.

Observation 1 [bookmark: _Toc504492508][bookmark: _Toc504492582][bookmark: _Toc504492608][bookmark: _Toc504492652][bookmark: _Toc504493163][bookmark: _Toc504493325]When UE decides the preferred CN type, it should consider two factors:
a. [bookmark: _Toc504492509][bookmark: _Toc504492583][bookmark: _Toc504492609][bookmark: _Toc504492653][bookmark: _Toc504493164][bookmark: _Toc504493326]Which services are available in which type of CN?
b. [bookmark: _Toc504492510][bookmark: _Toc504492584][bookmark: _Toc504492610][bookmark: _Toc504492654][bookmark: _Toc504493165][bookmark: _Toc504493327]Which services are most important for the UE?

After CN type is decided, UE upper layer will decide whether to use EPC NAS and 5GC NAS and this is also part of PLMN selection in our view.  If UE just select one PLMN which is EPC only or 5GC only according to the selected NAS protocol, UE can indicate to the ng-eNB in Msg5 to setup end-to-end PDN connectivity through EPC or PDU session through 5GC.  However, if one service is available in several PLMNs, UE may find several PLMNs which can be registered.  We think this is possible especially when one operator has several PLMNs deployed but share common RAN infrastructure.  From UE point of view, either of the PLMN can be registered and we think after UE determines the CN type in NAS layer, it may still indicate several PLMNs within the same CN type.

Observation 2 [bookmark: _Toc504492585][bookmark: _Toc504492611][bookmark: _Toc504492655][bookmark: _Toc504493166][bookmark: _Toc504493328]There are case that one service may be available in different PLMNs, either EPC or 5GC.  In such as UE may indicate more than one PLMNs within the same CN type.
From our point of view, if UE finds several PLMNs which can provide the same service, it may be beneficial to indicate to the ng-eNB and let ng-eNB decide which PLMN UE can register.  And in such case, UE NAS layer can indicate one or more PLMN IDs to gNB.
Observation 3 [bookmark: _Toc504492511][bookmark: _Toc504492586][bookmark: _Toc504492612][bookmark: _Toc504492656][bookmark: _Toc504493167][bookmark: _Toc504493329]For the case in Observation 2, UE is not required to decide only one CN, instead, it can indicate more than one CN and indicate to ng-eNB.
Proposal 1 [bookmark: _Toc504491802][bookmark: _Toc504491866][bookmark: _Toc504492193][bookmark: _Toc504492512][bookmark: _Toc504492587][bookmark: _Toc504492613][bookmark: _Toc504492657][bookmark: _Toc504493168][bookmark: _Toc504493330]UE can indicate more than one preferred CN and ng-eNB can decide which CN to connect.
Regarding to how to indicate the preferred CN to ng-eNB, we think Msg5 can be used.  If UE indicate more than one PLMNs with a common CN type, the ng-eNB can decide which CN to register.  The PLMNs should be encoded as RRC IE instead of NAS IE so that ng-eNB can read and comprehend.
Proposal 2 [bookmark: _Toc504491803][bookmark: _Toc504491867][bookmark: _Toc504492194][bookmark: _Toc504492513][bookmark: _Toc504492588][bookmark: _Toc504492614][bookmark: _Toc504492658][bookmark: _Toc504493169][bookmark: _Toc504493331][bookmark: _Hlk504493324]Msg 5 is the adopted for CN indication and prefer CN’s PLMN ID and CN type are encoded as RRC IE instead of NAS IE.
TP to Running 36.331 CR
The TP to running 36.331 CR is provided below.
RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcConnectionSetupComplete-r8		RRCConnectionSetupComplete-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {
	selectedPLMN-Identity				INTEGER (1..maxPLMN-r11),
	registeredMME						RegisteredMME						OPTIONAL,
	dedicatedInfoNAS					DedicatedInfoNAS,
	nonCriticalExtension				RRCConnectionSetupComplete-v8a0-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1020-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {
	gummei-Type-r10						ENUMERATED {native, mapped}			OPTIONAL,
	rlf-InfoAvailable-r10				ENUMERATED {true}					OPTIONAL,
	logMeasAvailable-r10				ENUMERATED {true}					OPTIONAL,
	rn-SubframeConfigReq-r10			ENUMERATED {required, notRequired}	OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1130-IEs	OPTIONAL
}

RRCConnectionSetupComplete-v1130-IEs ::= SEQUENCE {
	connEstFailInfoAvailable-r11		ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1250-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1250-IEs ::= SEQUENCE {
	mobilityState-r12					ENUMERATED {normal, medium, high, spare}	OPTIONAL,
	mobilityHistoryAvail-r12			ENUMERATED {true}				OPTIONAL,
	logMeasAvailableMBSFN-r12			ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1320-IEs						OPTIONAL
}

RRCConnectionSetupComplete-v1320-IEs ::= SEQUENCE {
	ce-ModeB-r13						ENUMERATED {supported}						OPTIONAL,
	s-TMSI-r13							S-TMSI										OPTIONAL,
	attachWithoutPDN-Connectivity-r13	ENUMERATED {true}							OPTIONAL,
	up-CIoT-EPS-Optimisation-r13		ENUMERATED {true} 							OPTIONAL,
	cp-CIoT-EPS-Optimisation-r13		ENUMERATED {true} 							OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1330-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1330-IEs ::= SEQUENCE {
	ue-CE-NeedULGaps-r13					ENUMERATED {true}				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v1430-IEs		OPTIONAL
}

RRCConnectionSetupComplete-v1430-IEs ::= SEQUENCE {
	dcn-ID-r14							INTEGER (0..65535)				OPTIONAL,
	nonCriticalExtension				RRCConnectionSetupComplete-v15xy-IEs						OPTIONAL
}

RRCConnectionSetupComplete-v15xy-IEs ::= SEQUENCE {
[bookmark: _GoBack]	connectTo5GC-r15							ENUMERATED {true}			OPTIONAL,
plmn-Identity							PLMN-Identity,				OPTIONAL,
     nonCriticalExtension						SEQUENCE {}					OPTIONAL
}

RegisteredMME ::=					SEQUENCE {
	plmn-Identity						PLMN-Identity						OPTIONAL,
	mmegi								BIT STRING (SIZE (16)),
	mmec								MMEC
}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	attachWithoutPDN-Connectivity
This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers and specified in TS 24.301 [35].

	cp-CIoT-EPS-Optimisation
This field is included when the UE supports the Control plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ce-ModeB
Indicates whether the UE supports operation in CE mode B, as specified in TS 36.306 [5].

	connectTo5GC 
This field is included if the upper layers in the UE indicate the selected core network type as 5GC, see TS 24.501 [xx]. 

	Plmn_ID
This field is included if upper layers in the UE indicate the PLMN ID of core network.

	dcn-ID
The Dedicated Core Network Identity, see TS 23.401 [41].

	gummei-Type
This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers).

	mmegi
Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState
This field indicates the UE mobility state (as defined in TS 36.304 [4, 5.2.4.3]) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	registeredMME
This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rn-SubframeConfigReq
If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1. 1 if the 1st PLMN is selected from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on.

	up-CIoT-EPS-Optimisation
This field is included when the UE supports the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ue-CE-NeedULGaps
Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].




Proposal 3 [bookmark: _Toc504493332]RAN2 agree the proposed TP to running 36.331 CR.
Conclusion
In this contribution, we discuss how UE determines the CN type and indicate to the ng-eNB and we have the following:

Observation 1	When UE decides the preferred CN type, it should consider two factors:
a.	Which services are available in which type of CN?
b.	Which services are most important for the UE?
Observation 2	There are case that one service may be available in different PLMNs, either EPC or 5GC.  In such as UE may indicate more than one PLMNs within the same CN type.
Observation 3	For the case in Observation 2, UE is not required to decide only one CN, instead, it can indicate more than one CN and indicate to ng-eNB.
Proposal 1	UE can indicate more than one preferred CN and ng-eNB can decide which CN to connect.
Proposal 2	Msg 5 is the adopted for CN indication and prefer CN’s PLMN ID and CN type are encoded as RRC IE instead of NAS IE.
Proposal 3	RAN2 agree the proposed TP to running 36.331 CR.
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