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1. Introduction
In RAN2#93bis, there was much discussion on the RAN-CN interface for the LTE-NR tight interworking, but there was no clear agreement, because it is the main responsibility for other WGs (RAN3, SA2) [1]. Email discussions [93bis#23] on deployment scenarios were done and summarized in the report by the Rapporteur [2]. Since RAN2 has to make progress on our study, we propose a way forward on the assumption for the RAN-CN interface until RAN2 can get more information from RAN3 and SA2.
2. Discussion
During the Email discussion [93bis#23], the following figures were used for RAN-CN interface discussions [2]. There are two cases: single CN connectivity to RAN where both the LTE eNB and the NR node are connected to the same CN (scenario 2.1–2.3) and simultaneous CN connectivity where the eNB is connected to the EPC and the NR node is connected to the NextGen Core (scenario 2.4). We discuss for each case below.
Case 1: Single CN connectivity
In this case, the core network node to be connected to RAN nodes is either EPC or NextGen Core, not both.
It is clear that there is the interface between the eNB and the EPC and there must be the interface between the NR node and the NextGen Core at some point in time. So, the scenarios 2.1 and 2.2 – split at RAN (Fig. 2) should be studied as baseline assumption. 
For the interface between the eNB and the NextGen Core and also the interface between the NR node and the EPC, it is not yet clear whether these interfaces will exist. However, we consider that if these interfaces are used for UP transfer only, where only the GW functionality is necessary, it will be very useful to realize the SCG-bearer like option without much complexity.
On the other hand, it is not sure whether the eNB has the CP connectivity to the NextGen Core and similarly the NR node has the CP connectivity to the EPC. It is still pending in SA2 and actually it seems there has been no much study done in SA2 yet. So, we would like to wait a bit for SA2 progress with respect to these interfaces. Since it is premature to preclude them, it should be just put lower priority. 
Based on the observations above, we propose the following prioritization for the case 1.
Proposal 1: RAN2 to agree to put the following priorities (without precluding anything in Fig.1 and 2):

1st:

the scenario 2.1, 2.2 – split at RAN, 
2nd:
the scenario 2.1, 2.2 – split at CN,
3rd:
the scenario 2.3 – both split at RAN and CN.
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Fig. 1: Example of single CN connectivity (1)
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Fig. 2: Example of single CN connectivity (2)
Case 2: Simultaneous CN connectivity
In this case, the LTE eNB is connected to the EPC and the NR node is connected to the NextGen core, respectively.

Since there seems to be not much discussion and no clear progress for the interface between the EPC and the NextGen Core in SA2, we consider that RAN2 should wait for study in this case 2.
Proposal 2: RAN2 to agree to wait for some progress regarding the interface between the EPC and the NextGen Core in SA2.
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Scenario 2.4:
C-plane is served by either LTE (left) or NR (right)
Fig. 3: Example of simultaneous CN connectivity
3. Conclusion

In this contribution we discussed the RAN-CN interface in the tight interworking. For the sake of the RAN2 progress, we proposed the following way forward on the assumption for the RAN-CN interface until RAN2 can get more information from RAN3 and SA2.
Proposal 1: RAN2 to agree to put the following priorities (without precluding anything in Fig.1 and 2):

1st:

the scenario 2.1, 2.2 – split at RAN, 

2nd:
the scenario 2.1, 2.2 – split at CN,

3rd:
the scenario 2.3 – both split at RAN and CN.
Proposal 2: RAN2 to agree to wait for some progress regarding the interface between the EPC and the NextGen Core in SA2.
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2.3. Potential CN connections for LTE-NR tight interworking

The following three scenarios in terms of the CN connection were proposed for LTE-NR tight interworking.

Scenario 2.1:

NR tightly integrated in LTE via EPC

Scenario 2.2:

LTE tightly integrated in NR via New CN
Scenario 2.3:

NR tightly integrated in LTE via New CN
Besides, the following split options in terms of U-plane data path should be taken into account.

Split at CN option:
U-plane data is spit at CN

Split at RAN option:
U-plane data is split at RAN

In addition, the following scenario was proposed.

Scenario 2.4:
LTE and NR are interworked via EPC and New CN (C-plane is served by either LTE or NR)
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Scenario 2.4:
C-plane is served by either LTE (left) or NR (right)

From the figure of Scenario 2.1, one can imagine that MeNB is LTE eNB and connected to EPC via S1-MME/S1-U in case of MCG bearer or split bearer. In case of SCG bearer, there is a direct interface between NR and EPC for delivering U-plane data. If the tight integration is realised by the Carrier Aggregation (CA) like framework, there would be an S1 connection between EPC and LTE eNB and no direct connection between EPC and NR eNB. Scenario 2.3 can be considered as a variant of Scenario 2.1 in which LTE eNB as MeNB is connected to New CN via a new interface (TBD).
From the figure of Scenario 2.2, one can imagine that MeNB is NR Node B and connected to New CN via a new interface (TBD) in case of MCG bearer or split bearer. In case of SCG bearer, there is a direct interface between LTE and New CN for delivering U-plane data. It is not crystal clear if the interface between LTE and New CN is a new interface or not. If the tight integration is realised by the CA like framework, there is only one connection between New CN and NR eNB and no direct connection between New CN and LTE eNB.

There might be the other potential assumptions, e.g., NR Node B can be MeNB in Scenario 2.1 and LTE eNB can be MeNB in Scenario 2.2. Companies are invited to provide their views if the above scenarios should be captured in the TR and if the other potential assumptions can be considered.
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