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Abstract of the contribution: In this paper we give a general analysis of the 5G objective and propose how to do that work.
1. Introduction

SA#69 assigned an action to SA2:
” SA WG2 were asked to provide a proposed Study WID to TSG SA#70 on Next Generation Mobile Network Architecture.”
It is assumed that the SID proposal of the next generation mobile network architecture will be discussed at the SA2#111 meeting. In this paper some general considerations on the standardlization work are proposed. To simplifiy the following discussion, the term “5G” is used although it is understood that it is not necessarily suitable to use this termnology.
2. Discussion
2.1 Objective of the 5G work
At the last RAN plenary the 5G work has been kicked off. It is common understanding that the 5G mobile network market will extend from the original MBB market to more broad vertical market. The requirements are diversified and may even conflict with each other. This is quite different comparing to the original EPS network design assumptions. It is the challenge to identify how the mobile network can meet those diversified requirements efficiently. 
Per suggestion from SP-150149[1], two potential streams of requirements are to be considered in the 5G system architecture design: 
· Radio requirements established by RAN. The requirement on this stream is mostly driven by the RAN WG. It is impossible to describe it clearly before the work is done in RAN WG. The coordination with the RAN WG is expected and solves this issue. 
· Service/System requirements established by SA1/SA2. 

Numerous (59 as last count) use cases have been proposed in the SA1 SMARTER work. Currently SA1 WG is working on consolidating the requirement. It is assumed that not all use case will be specified, e.g. some may be postponed. There are different views on how to group the use case. From our observation the use case can be categorized into two major groups, 

· A-Vertical group: the focus of this group is to meet the special market requirements, e.g. V2X, eMBB, CC (Critical Communications), mMTC.
· B-Horizontal group: requirements in this group are not targeted for special market. It is general requirements, which applies to all use case. In this group it can be divided into two types: 

1. New requirement which is to reduce network CAPX or OPEX , e.g. slice/flexible routing/on demand mobility ….. . 
2. Cooperation with the preceding generation and its services. 
For the group A) the requirement is related to special architecture consideration. Some may even be special performance requirement which mostly rely on the RAN work. As the concrete requirements in this group need wait the decision of the SA1, maybe the best way in the objective is to list the group and not in detail of each requirement.
For the new requirement in Group B), it can be divided into two types: 

1) The architectural requirements/concepts, e.g. slicing, NFV or C/U separation, that may be generally assumed for consideration in the 5G network design. We think these type requirements should be directly listed in Study.
2) Other general and perhaps more detailed operational or efficiency requirements may come in addition from SA1 confirmation. Any such additional requirements should be taken into account as soon as those are identified. 
For the cooperation with the preceding generation and its services:
3) Service migration requirements will be derived from the set of services, which needs to be supported by 5G and are to be determined by SA1.
The cooperation with the preceding generation mostly relates on how to interface with the LTE RAT, which bases on the assumption that when 5G deployment starts, LTE has been widely deployed in the operator networks. Also to limit the efforts and impacts, the suggestion from NGMN is that only interworking with LTE is needed. 
This question on how to interwork with LTE could be also discussed during the 5G SID work. However it is beneficial to clarify this early. Three potential options have been proposed by the NGMN [2]
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For the option 1, the proposal is that the new RAT is connected to the enhanced EPC network. 

For the option 2, the proposal is that two RATs are developed separately. IP address preservation during the IRAT mobility is not provided. Considering the Multipath function will not be widely supported soon and the server which can be out of the operator control, it is assumed that service continuity via the IP address preservation still need be assured in the 5G network. As such we think that this option should not be pursued comparing to other two options. 

For the option 3, our understanding is that it does not preclude the choice of EPC based. It gives freedom to develop a more optimized network design. As such we think the working assumption of the 5G work should be based on the option 3. 

Proposal 1: It is proposed to that the objectives of the 5G SID include the following item: 

a) To consider the architectural implications stemming from RAN’s work on 5G.
b) Investigate how to adopt network slicing, NFV and C/U separation concept to the network design.
c) Support the UE connects to the network via the LTE RAT. 

For below areas of requirements, the concrete requirements are to be determined by the SA1 Smarter work:  
d) Vertical service requirements, which include requirements for eMBB, V2X, CC, mMTC.

e) General Network operation related requirements, which make the network deployment and operation more efficient and apply to all use cases.  
f) Any support of other services from the preceding system, e.g. SMS, voice. 
Proposal 2: The interworking with the LTE RAT is based on the option 3 as described in NGMN white paper. 
2.2 Structure of the 5G work

At SA#69 it was agreed that the work should be start with a single study item with timescales for the work. We have given our proposal in the SP-150549, also suggesting that work should start with a single SID. 
The more concrete proposal is that the study is to be conducted in steps for structuring the overall process into a few better manageable units. Separate SIDs should be used for different steps:

· Step 1: determining system features, services and capabilities for determining a High Level System Architecture, i.e. defining an architecture of high level functions and main characteristics/capabilities.
· Step 2: Description of the high level functions in details. Possibly allowing for multiple BBs that are for a specific feature or service that contains a group of functions or major functionality. A BB or subsequent SI or WI may start as soon as there are sufficient agreements and conclusions under step 1.
The advantage of this approach is that: 
· Clear output for each step. More efficient for managing the work. 

· Considers overall requirements from the beginning. One general architecture is provided as the base. Easier to coordinate between different services, functions and capabilities and required for being able to identify synergies that can be obtained by using some of the functions or capabilities for more than one service or feature. 

2.2.1 Step 1 work  

This step is to identify and describe the overall set of capabilities, features and services that are provided by the system with a proper level of granularity, avoiding too detailed or unstructured issues or descriptions.
Note 1: Level of detail or granularity of the descriptions should be comparable to the high level function chapters of existing 3GPP stage 2 system architecture descriptions.

Based on those system capabilities/features/services, but to some extent possibly also independently, identify and describe high level system functions (e.g. registration management function). 
Result of step 1 should be the complete list of wanted high level system capabilities, features, services and system level functions, and a functional architecture figure showing the system level functions and their interaction.
Note 2: Proper definition of terminology should be done for the study as those terms are widely used with quite different meanings and those might be ambiguous therefore.
Coordination and alignment with RAN progress is need. Adjustment is needed for architectural assumptions and possible system functions to any specifics or conditions coming from related RAN work and assumptions 
Target Completion Date: September 2016
Note 3: RAN-SA workshop is planned for June 2016. Step 1 should target to provide reasonable status to the joint workshop enabling exchange with RAN.
2.2.2 Step 2 work 

This step is to give some more detailed description of the system level functions and considering whether and which functions should be grouped together and also looks at the interaction between any such groups of functions. 

· Study and evaluation of solutions for the high level system functions (groups) and their interactions on a more detailed level.

· Identify which of the identified logical reference points between functions or groups of functions should become standardized APIs/interfaces.

If scope and structure of item allows for, it may be conducted under multiple BBs, e.g. each for a specific feature or service that contains a group of functions or major functionality. A BB or subsequent SI or WI may start as soon as there are sufficient agreements and conclusions under step 1.
Target Completion Date: March 2017 
Proposal 3: It is proposed to start the 5G work as suggested. 
3. Conclusion

It is proposed to discuss the above issue and adopt any agreed proposals for the objectives of the study or endorse otherwise. 
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