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Abstract of the contribution: Discusses how dual registration in EPC and NG Core can be realised.
1. Introduction
In TR 23.799 the following conclusions re interworking were reached for dual registered UEs: 

- 
The standard will define mobility procedures from NG Core to EPC (and vice versa) for UEs that are "dual registered" in NG Core and EPC and no NGx interface is supported between NG Core and EPC. Whether "handover Attach" or TAU will be used by "dual registered" UEs when they move from NG Core to EPC (and vice versa) will be defined in normative phase.
There are though no procedures for "dual registered" UEs agreed.

In this paper we identify some issues and propose possible options for a way forward for the procedures for "dual registered" UEs. 

2. Possible options for establishing "dual registration"
2.1 Dual radio 

If the UE is capable of dual radio and is able to operate the two radio accesses independently, can operate in one access as "EPC capable" and attach in EPC and get allocated a GUTI and in the other operate as "NG1 capable", register in NG Core and obtain temporary identity from NG Core. 

How the two accesses will be coordinated e.g. which PDU sessions/PDN connections operate over one access or another access is not defined in clause 6.18.4 and is not discussed in any other clauses of TR 23.799.

In light of the solution 6.18.3 it is further not described what is the expected behaviour of the two access in the presence of an "evolved" E-UTRA cell. Will the one radio of the UE operate as not NG1 capable while the other operate as NG1 capable in order to achieve dual registration? Alternatively what happens in case of overlapping coverage between LTE and NR, will the one radio attempt to register always in LTE while the other in NR? 

Some of these rules on how the two radios will be coordinated are not defined and therefore is proposed that can be left to UE implementation.

Proposal 1: If UEs that that can register and be active simultaneously in EPC and NextGen over two 3GPP RATs are allowed, how they coordinate the access priorities (i.e. which RAT each "radio" connects to) and how to use the two radios (i.e. which PDU sessions go over which RAT) is left to UE implementation.
2.2 Inter-CN interface
In this option an interface between the two CNs is required so that a UE that registers in one will also register at the other e.g. this interface will be "roughly" similar to what we had for CDMA2000 interworking (S101) or CS interworking (SGs). This interface is not described in clause 6.18.4
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Figure 1: Architecture for loose interworking extracted from clause 6.18.4 of TR 23.799
Such interface e.g. between MME and AMF/SMF will be counter intuitive with assumption that this alternatvie is "less impacting" to the NextGen Core in particular compared to option 18.2 that relies on "single attach" and context transfer. 
Proposal 2: No inter-CN interface is defined in order to support "dual registration".
2.3. UE initiate separate registration in EPC and NG Core
In this option is assumed that the UE performs attach to EPC either because it has passed from "non-evolved" E-UTRAN cell e.g. passed through an area that does not support NG Core or because there is overlapping coverage between evolved and non-evolved E-UTRAN and UE has taken care of this registration. 
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Figure 2: (a) Non overlapping coverage between NG RAN and Legacy LTE- UE initiate registration when it moves for first time in EPC, (b) Overlapping coverage between NG RAN and Legacy LTE- UE initiates registration in both EPC and NG Core
In the scenario of non-overlapping coverage (a) the UE can only perform registration in EPC when the UE moves to "legacy LTE". This action may coincide with the need to transfer sessions to EPC i.e. handover. In case of overlapping coverage (b) the UE can first register in one access e.g. legacy LTE and then in the other NG RAN in order to achieve dual registration in both CNs. This means that the UE even though NG1 capable can select legacy LTE cell only to perform EPC registration. This can be left up to UE implementation.
Proposal 3: How "dual registration" is performed by the UE and at which point e.g. in overlapping and non-overlapping NG RAN and Legacy LTE is left up to UE implementation.
3.  Other issues

3.1 
Requirement for "Attach without PDN connection" in EPC

In case the UE does not require to transfer any sessions to EPC at the time of attachment in order to allow MT calls to be routed appropriately to NG Core, the UE is required to only perform "attach without PDN connection" (i.e. MM only attach) in EPC. This functionality was introduced in rel.13 for CIOT, and therefore the MME is required to support it. If this does not happen the PGW/IP anchor needs to be perform a decision to which node to sends the MT data e.g. SGW or SMF-C if the UE is registered in both EPC and NextGen Core.
Proposal 4: When the UE is not required to transfer any PDU sessions at the time of "attachment" to EPC or NextGen the UE performs attach without PDN connection. Also after the PDU sessions are transferred to the other system the UE can stay "attached without PDN connections". 
3.2 Duration of registration

In clause 6.18.4.2 of TR 23.799 it is stated: 

The duration of the Attach procedure further depends whether the target CN function (e.g. MME in EPS) has stored security context of the UE or not. In order to minimise the service break duration for subsequent handbacks to the other system it is expected that the old system will keep UE's security context for some time (e.g. similar to how the MME today stores UE context even after UE hands over to WLAN).
In case of single radio though if the UE is not able to reselect to EPC to perform periodic TAU the maximum time it can be registered is the duration of the Implicit Detach Timer which is associated with the duration of periodic TAU timer. As indicated in clause 2.3 if there is no overlapping coverage is not possible for the UE to perform pTAU e.g. in EPC whenever it wishes. 
It is also possible that MME may trigger in the mean time re-authentication that will not succeed because the UE will not be able to respond and therefore as a subsequent action de-register the UE. 

Proposal 5: The UE can stay attached (as "attached without PDN connection") in the old system for the maximum duration of Implicit Detach Timer which is normally associated with the periodic TAU timer. The UE does not send periodic TAU to both systems so when the Implicit Detach Timer expires the UE will be automatically deregistered by the old system.
4. Proposal

It is proposed to agree on the following: 
Proposal 1: If UEs that that can register and be active simultaneously in EPC and NextGen over two 3GPP RATs are allowed, how they coordinate the access priorities (i.e. which RAT each "radio" connects to) and how to use the two radios (i.e. which PDU sessions go over which RAT) is left to UE implementation.

Proposal 2: No inter-CN interface is defined in order to support "dual registration".
Proposal 3: How "dual registration" is performed by the UE and at which point e.g. in overlapping and non-overlapping NG RAN and Legacy LTE is left up to UE implementation.
Proposal 4: When the UE is not required to transfer any PDU sessions at the time of "attachment" to EPC or NextGen the UE performs attach without PDN connection. Also after the PDU sessions are transferred to the other system the UE can stay "attached without PDN connections". 
Proposal 5: The UE can stay attached (as "attached without PDN connection") in the old system for the maximum duration of Implicit Detach Timer which is normally associated with the periodic TAU timer. The UE does not send periodic TAU to both systems so when the Implicit Detach Timer expires the UE will be automatically deregistered by the old system.
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