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1
Introduction
In our view there are the following three options to be considered for NGC-EPC interworking:

-
RAN-level tight interworking.

-
CN-level tight interworking.

-
CN-level loose interworking.
The architecture for RAN-level tight interworking is depicted in Figure 1. It is the essentially same architecture as the one that was agreed in SA2#117 to support migration and relies on the E-UTRAN upgrade to support dual-stack backhaul (S1 and NG2/NG3).
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Figure 1: Architecture for RAN-level tight interworking (same architecture as for migration)
By “CN-level tight” interworking we refer to an architecture that contains at least the NGx interface (Control plane interface between the MME and the NG Core). Figure 2 illustrates one such architecture, noting that this is still work in progress. The detailed procedure for support of “seamless handover” in the architecture with NGx is still FFS. (Note also a companion paper for this meeting S2-166621 that discusses four solution variants for this type of architecture).
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Figure 2: Architecture for CN-level tight interworking
By “CN-level loose” interworking we refer to an architecture that does not rely on the NGx interface e.g. the architecture described in TR 23.799 Figure 6.18.4.1-2, also depicted below as Figure 3. The underlying interworking mechanisms in this architecture is “dual attach” a.k.a. Handover Attach.
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Figure 3: Architecture for CN-level loose interworking
2
Discussion

Operators may have different preferences and strategies for the introduction of the NextGen system. Some may prefer upgrading the legacy E-UTRAN network (Figure 1), whereas others may prefer to avoid such upgrades and rely on CN-level interworking solutions instead (Figure 2 and 3).

With respect to the latter, it has already been agreed that to support seamless handovers for “single radio” UEs, the NGx interface is required. The detailed procedure for seamless handovers relying on NGx are FFS. In S2-166621 we are proposing four solution variants that rely on NGx for evaluation. The proposed solutions are symmetrical and according to initial analysis, the incremental effort for supporting EPC=>NGC handovers on top of NGC=>EPC handovers seems minimal. However, we are aware that bidirectional seamless handover support may require further discussion.
In SA2#117 it was also agreed that the use of the NGx interface is optional, which means that some operators may be willing to trade off the non-seamless performance of CN-level loose interworking (Figure 3) against the minimisation of legacy baggage on the NextGen Core (i.e. no need to deploy the NGx interface). It is noted that the incremental cost of supporting CN-level loose interworking based on Handover Attach is minimal. Indeed, the Handover Attach procedure described in clause 6.18.4.2 is identical to the Handover Attach procedure defined in Rel-8, the only difference being that the source access system is NextGen instead of EPC-connected WLAN.
In conclusion, it is proposed that the standard shall support all three options, namely: RAN-level, CN-level tight and CN-level loose interworking. The RAN-level option is already agreed as the solution for migration.
If SA2#118 cannot make a decision on the specific solution variant for the CN-level tight interworking, it is proposed to take that decision during the normative phase. 
3
Proposal

It is proposed to agree the text below for inclusion in TR 23.799.

 ####################### START CHANGES IN TR 23.799  ##########################

8.11
Interim Agreements on Key Issue #18

8.11.1
Interim Agreements on EPC-NextGen Core interworking

Interim agreements for Key issue #18 EPC-NextGen Core interworking are as follows:

-
The standard defined for mobility procedures between NG Core and EPC shall be able to support "single radio " UEs and achieve minimal service disruption.


-
Support for these procedures in the network is optional and is based on network capabilities.

Editor's note:
Whether support for the procedures in the UE is mandatory or optional is FFS. For example, only UEs requiring support for service continuity (e.g. voice centric UEs) and/or IP address preservation may need to support them, while others may not,

-
Common UP anchor is required for IP address preservation.

-
A common subscriber database (similar to HSS) is used between EPC and NG Core.

-
The standard shall support a source to target CN interface to transfer certain context between MME and CP Function of NG Core.

NOTE: The solution variant for the NGx-based seamless handover is to be selected as part of the normative phase.

-
The standard shall support a Handover Attach procedure along the principles described in clause 6.18.4.2 to support NGC-EPC interworking in networks where NGx is not deployed.

8.11.2
Interim Agreements on option 3 to NG Core migration

It is agreed to select solution 18.3 for migration from E-UTRAN/EPC including option 3 to NG Core options. RAN related aspects of migration e.g. related to RRC or user plane will be addressed by RAN WGs.
8.11.3
Interim Agreements on RAN-level interworking
It is agreed that the solutions based on “Evolved E-UTRAN” (e.g. the solutions illustrated in Figure 6.18.2.1-1, 6.18.3.1-1 and 6.18.4.1-1) whereby E-UTRAN is upgraded to connect to NG Core via NG2/NG3 can be used to support handovers between NG RAN based on LTE (option 5) and NG RAN including New Radio (options 2, 4, 7).
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