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1
Introduction
The RAN requirements ad-hoc meeting on 5G access (5G-X) outlined some architecture-related tasks (referred to as “[5G-AH-05] RAN-Core connectivity, Virtualization & Network Slicing” by the RAN Chairman) to be discussed and further clarified over email until TSG#71:
(1) RAN-Core interface; This includes functional split between radio and core network, and means to connect 5G-X and LTE to existing and/or new core network. 
(2) Network Slicing concept in the context of RAN architecture;
(3) Network Functions Virtualization concepts in the context of RAN architecture;
The goal of this email discussion was to provide basic definition and description (preferably along with a figure) of the functionalities described above. The email discussion also attempted to outline Objective text for the 5G Technology SID, see Section 3. 
Text Proposal(s) to the RAN requirements TR 38.913 can also be extracted from Section 2 of this document.  

The email discussion was conducted in two phases:
- 1st phase 1-19th February to solicit and collect initial company input;

- 2nd phase 22 February – 1st March to consolidate the contents of the summary document (this document);

2
Definition and description of architecture concepts in the RAN context
Editor’s note: Parts of this Section 2 can be used as text to be included to the relevant clauses of TR 38.913

Figure 1 below shows an example of Network Slicing in the context of the 3GPP system. 
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Figure 1 – Example of Network Slicing in the 3GPP system
2.1
RAN-Core interface
A RAN/CN interface shall be defined and fully open between the Core Network and 5G-X. The interface shall consist of a common baseline, and should also allow for architectural deployment flexibility to support hosting of CN functions in the RAN where needed. 
Editor’s note: it is FFS whether (and if yes, how) LTE would use the same interface to the CN as 5G-X.  
The interface should be structured in a way that modular C-plane and U-plane functional decompostition is inherently supported. C-plane and U-plane functions are assumed to be separated wherever feasible.
Multi-vendor interoperability between RAN and CN shall be ensured. 

The RAN-CN interface shall support independent evolution of RAN and Core as much as possible.
The RAN-CN interface shall allow for architectural flexibility to support low latency services where an application server may reside close to or inside the RAN. 
Editor’s note: it is FFS if the deployment of application servers in RAN really affects the functional CN/RAN split or it logically can be seen as CN and Service Layer functionality being deployed on a RAN site.
Editor’s note: RAN-CN interface for LTE-assisted mode of 5G-X (5G-X secondary cell with LTE anchor), and whether S1 interface can be re-used in this case needs further study.
2.2
Network Functions Virtualization 
It is important to allow for architecture and deployment flexibility in order to fulfil use case and business partnership demands. There should be no constrains imposed from the architecture preventing hosting of Core Network functions in the same infrastructure equipment as the access VNFs.

It needs to be studied how logical functions within the RAN could utilize the NFV approach, i.e being instantiated, managed and released as Virtual Network Functions (VNFs) by Orchestration. 
In terms of impact to 3GPP specification it needs to be studied to what extent it is feasible to standardize the internal interfaces of these logical RAN functions and their interdependency.
2.3
Network Slicing
A Network Slice is a set of network functions, and resources to run these network functions, forming a complete instantiated logical network to meet certain network characteristics required by running an end-user or business service. 
An example representation of this is shown in Figure 1: A Network Slice is comprised of a set of CN network functions (NF) and RAN network functions along with a set of physical resources (e.g. spectrum, x-haul bandwidth, etc…) that are configured as per the needs of the slice.
Network Slices may be fully separated from each other, or they may share resources and/or NFs. 
It needs to be studied (in co-operation with SA2) whether a network slice could contain only RAN network functions or only CN network functions. 
Network Slicing shall allow independent operation and management (e.g. parameter configuration and performance management) per network slice instance, or common operation and management per set of network slice instances.

3
Proposed text for Technology Study Item
Editor’s note: The following sub-sections summarize the pieces of text that were raised during the email discussion as being potentially applicable for the Technology SID. This needs to be cross-checked witht the draft SID as well as other proposals coming from other email discussions. 
3.1
Proposed baseline text to the Technology SID on RAN-CN interface, Virtualization and Network Slicing
Study and outline the basic structure and operation of the RAN-CN interface [in co-operation with SA2].
Study and identify specification impacts of realization of RAN functions as VNFs. This includes: 

· Functionality of RAN NFs; 
· RAN NF specific requirements towards Orchestration and Management.
Study to what extent it is feasible to standardize RAN NFs, the internal interfaces of RAN NFs and their interdependency.
Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2]: 
· Impacts of Network Slicing to the RAN-CN interface, to the RAN internal interfaces and RAN functions. This includes network slices that only contain RAN NFs;
· Impacts of RAN Slicing to Orchestration and Management. 
3.2
Potential additional points on RAN-CN interface to be captured in the Technology SID or TR 38.913 
RAN-CN interface shall allow for architectural deployment flexibility to support hosting of CN functions in the RAN where needed.
C-plane/U-plane separation and functional decompostition shall serve as a basis for the structure of the RAN-CN interface.

Independent evolution of RAN and CN shall be enabled as much as possible.
It should be investigate whether (and if yes, how) LTE and 5G-X could use the same interface to the CN;
Editor’s note: It is FFS how LTE-interoperation would be part of the Technology SID

4
Proposal
It is proposed for TSG-RAN#71 to discuss and conclude on the description and proposal above. 
In particular:

· Text from Section 2 could be used as a basis for relevant additions to Section 8 of TR 38.913;

· Text from Section 3 should be used as a basis for the relevant sections of the Technology SID.     
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