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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.  The content of the LS is follows, 
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 and also for handover.  This contribution is a revision and resubmission of [2] and [3].
[bookmark: _Ref178064866]Discussion on CN Type Indication for CN Node Selection
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][bookmark: _Toc509914652][bookmark: _Toc510452135][bookmark: _Toc510452307][bookmark: _Toc510452849][bookmark: _Toc510686971]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][bookmark: _Toc509914653][bookmark: _Toc510452136][bookmark: _Toc510452308][bookmark: _Toc510452850][bookmark: _Toc510686972]Which services are available in which type of CN?
b. [bookmark: _Toc504492510][bookmark: _Toc504492584][bookmark: _Toc504492610][bookmark: _Toc504492654][bookmark: _Toc504493165][bookmark: _Toc504493327][bookmark: _Toc509914654][bookmark: _Toc510452137][bookmark: _Toc510452309][bookmark: _Toc510452851][bookmark: _Toc510686973]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][bookmark: _Toc509914655][bookmark: _Toc510452138][bookmark: _Toc510452310][bookmark: _Toc510452852][bookmark: _Toc510686974]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 UE AS layer and then UE can indicate them to the gNB.
Observation 3 [bookmark: _Toc504492511][bookmark: _Toc504492586][bookmark: _Toc504492612][bookmark: _Toc504492656][bookmark: _Toc504493167][bookmark: _Toc504493329][bookmark: _Toc509914656][bookmark: _Toc510452139][bookmark: _Toc510452311][bookmark: _Toc510452853][bookmark: _Toc510686975]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][bookmark: _Toc509914657][bookmark: _Toc510452140][bookmark: _Toc510452312][bookmark: _Toc510452854][bookmark: _Toc510686976]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: _Toc509914658][bookmark: _Toc510452141][bookmark: _Toc510452313][bookmark: _Toc510452855][bookmark: _Toc510686977][bookmark: _Hlk504493324]Msg 5 is adopted for CN indication and prefer CN’s PLMN IDs and CN type are encoded as RRC IE instead of NAS IE.
Discussion on CN Type Indication for Handover
To decide the CN type for handover, we think one basic principle is that UE’s preference from service layer should be taken into account.  For example, if UE has one on-going service or UE is going to initiate a service like voice call, when handover happens, the target cell should be selected in a way that the on-going service or to-be-initiated service can be continued.  If these services are only available in EPC or 5GC, then the suitable EPC type should be selected.

Observation 4 [bookmark: _Toc510452314][bookmark: _Toc510452856][bookmark: _Toc510686978]When deciding CN type for handover, UE preference from service layer point of view should be taken into account.
Regarding to how to take the preference into consideration, we think that for on-going services, the network side have the EPS bearer or QoS flow information of the UE thus the network side can decide the CN type.  The source eNB/ng-eNB can negotiate with the target ng-eNB in X2/Xn based handover or negotiate with the CN node like MME/AMF to proceed the handover process.  Finally, the CN type information is included in the handover command to the UE which has already been captured in RAN2 agreement already.

Observation 5 [bookmark: _Toc510452315][bookmark: _Toc510452857][bookmark: _Toc510686979]UE’s on-going services can be considered during CN type selection and network side can select suitable CN type.
However, for the case that UE is going to initiate a service which is unknown to the RAN node, the RAN node may not be able to make a suitable decision on CN type.  Another case is that UE may prefer EPC or 5GC from its upper layer but such preference is unknown by the RAN node i.e. source eNB/ng-eNB.  In such case, we think UE should be able indicate the preference to ng-eNB and such preference can be considered by network side to select target CN type e.g. EPC or 5GC during handover.

Observation 6 [bookmark: _Toc510452316][bookmark: _Toc510452858][bookmark: _Toc510686980]There are cases that UE would initiate a service which is suitable for one CN type or UE has a preference CN type in upper layer not unknown to RAN node, in such case it is beneficial if UE can indicate the preferred CN type to source RAN node.
For handover purpose, UE needs to indicate the preference to serving or source RAN node, this can be done in measurement report or other RRC messages.

Proposal 3 [bookmark: _Toc510452317][bookmark: _Toc510452859][bookmark: _Toc510686981]RAN2 agree that UE can indicate the preferred CN type to the source eNB/ng-eNB and network side can take this into consideration when perform CN selection.
Proposal 4 [bookmark: _Toc510452860][bookmark: _Toc510686982]Either RRC measurement report or other RRC messages can be used.
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?
[bookmark: _GoBack]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.
Observation 4	When deciding CN type for handover, UE preference from service layer point of view should be taken into account.
Observation 5	UE’s on-going services can be considered during CN type selection and network side can select suitable CN type.
Observation 6	There are cases that UE would initiate a service which is suitable for one CN type or UE has a preference CN type in upper layer not unknown to RAN node, in such case it is beneficial if UE can indicate the preferred CN type to source RAN node.
Proposal 1	UE can indicate more than one preferred CN and ng-eNB can decide which CN to connect.
Proposal 2	Msg 5 is adopted for CN indication and prefer CN’s PLMN IDs and CN type are encoded as RRC IE instead of NAS IE.
Proposal 3	RAN2 agree that UE can indicate the preferred CN type to the source eNB/ng-eNB and network side can take this into consideration when perform CN selection.
Proposal 4	Either RRC measurement report or other RRC messages can be used.
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