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1   Introduction
It was agreed at RAN3 #91bis, that general principles for RAN-CN interface should be discussed and captured in the internal TR [1].
This contribution presents some principles that should be considered in the design of RAN-CN interface. And text proposals to the RAN3 internal TR [1] are also provided.
2   Discussion
2.1 General principles for S1 and X2
We have the following general principles for S1 in section 4.2 in 36.410:
The general principles for the specification of the S1 interface are as follows:

-
the S1 interface should be open;

-
the S1 interface shall support the exchange of signalling information between the eNB and EPC;
-
from a logical standpoint, the S1 is a point-to-point interface between an eNB within the E-UTRAN and an MME in the EPC. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the eNB and MME.
And we have following general principles for X2 in section 4.2 in 36.420:
The general principles for the specification of the X2 interface are as follows:

-
the X2 interface should be open;

-
the X2 interface shall support the exchange of signalling information between two eNBs, in addition the interface shall support the forwarding of PDUs to the respective tunnel endpoints;

-
from a logical standpoint, the X2 is a point-to-point interface between two eNBs within the E-UTRAN. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the two eNBs.
It is known that the principles for S1-MME are only applicable for one particular RAT, i.e. LTE and one particular core network, i.e. MME. The principles for X2 are only applicable for one particular RAT, i.e., between eNBs in LTE.

Observation 1: General principles for S1-MME are only applicable for one particular RAT, i.e. LTE and one particular core network, i.e. MME.
2.2 General architecture for NR
An example of NR architecture is depicted in figure 1as a reference to discuss the general principles.

[image: image1.emf]UE

New Core

eLTE eNB NR BS

Xn

Ng1-C / Ng1-U

Ng2-C / Ng2-U


Figure 1: an example of NR architecture

From the architecture, there will be two interfaces, each of them have C-Plane and U-Plane functions:
· Interface between eLTE and new core
· Ng2-C: Reference point for the control plane protocol between eLTE and New Core.
· Ng2-U: Reference point for the user plane protocol between eLTE and New Core.
· Interface between NR and new core
· Ng1-C: Reference point for the control plane protocol between NR and New Core.
· Ng1-U: Reference point for the user plane protocol between NR and New Core.
Note that: if Ng1 and Ng2 are common are FFS.
The situation is changed in the study of NR. Both evolved LTE and NR will be able to connect to the new core.  Therefore, the general principles to guide the RAN-CN interface design should consider the situation that both eLTE and NR will connect to the same new core which did not happened in past 3G/4G system design.
Observation 2: General principles for RAN-CN interface should consider the situation that both eLTE and NR connects to the new core.
2.3 General principles 
There is common understanding that eLTE will be connected to the new core, in [4]. Therefore, the RAN-CN interface should support eLTE to connect to the new core.
Principle 1: the RAN-CN interface should support both eLTE and NR connects to the new core.

There are architecture requirements in [4] to minimize RAN-CN dependence and support independent evolution of RAN and CN.  And the RAN-CN interface is expected to support variant services, new functions, e.g., network slicing. These new requirements may motivate the design of the RAN-CN interface.
Principle 2: the RAN-CN interface should be designed to fulfil different new requirements, e.g., minimization of   RAN-CN dependencies and support of new services and new functions.
There are future-proof and flexible requirements for NR. The RAN-CN interface should also inherit these requirements.

Principle 3: the RAN-new core interface should be future proof and flexible enough to easily introduce new services and functions.
Currently, there are discussion in RAN about RAN internal logical architecture. And there are different deployment forms for NR (C-RAN, collocated with eLTE, standalone etc). All these options should not impact on the design of the RAN-CN interface. 
Principle 4: the RAN-new core interface should be decoupled with the possible RAN deployment variants.
3   Conclusion
This document analyzes the general principles which should be considered in the design of RAN-CN interface. We propose to agree to the following observations and principles.
Observation 1: General principles for S1-MME are only applicable for one particular RAT, i.e. LTE and one particular core network, i.e. MME.

Observation 2: General principles for RAN-CN interface should consider the situation that both eLTE and NR connects to the new core.
Principle 1: the RAN-CN interface should support both eLTE and NR connects to the new core.

Principle 2: the RAN-CN interface should be designed to fulfil different new requirements, e.g., minimization of   RAN-CN dependencies and support of new services and new functions.
Principle 3: the RAN-new core interface should be future proof and flexible enough to easily introduce new services and functions.

Principle 4: the RAN-new core interface should be decoupled with the possible RAN deployment variants.

We also propose to capture the principles 1~4 into the internal TR [1].
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5   Text Proposals

/*****************************Start of Change**************************************************/
6.3
Interfaces
Editor’s note: Intention is to capture protocol stacks and list of functions for each agreed interfaces in the RAN architecture. 

6.3.1
RAN-CN interface
6.3.1.1
General principles
The following general principles aplply for RAN-CN interface:
· the RAN-CN interface should support both eLTE and NR connects to the new core;
· the RAN-CN interface should be designed to fulfil different new requirements, e.g., minimization of   RAN-CN dependence and support of new services and new functions;
· the RAN-new core interface should be future proof and flexible enough to easily introduce new services and functions; and
· the RAN-new core interface should be decoupled with the possible RAN deployment variants.
/*****************************End of Change**************************************************/
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