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1	3GPP Work Area
	x
	Radio Access

	X
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	x
	Services



2	Classification of WI and linked work items
2.0	Primary classification
This work item is a …
	x
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)



2.1	Study Item
	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	670008
	FS_SMARTER 
	Stage 1 requirements



Go to §3.
2.2	Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Go to §3.
2.3	Building Block
	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	



This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)



2.3.1	Stage 1
	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	



Go to §3.
2.3.2	Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	



	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.
2.3.3	Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	



	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	



	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 
Go to §3.
2.3.4	Test spec
	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	



Go to §3.
2.3.5	Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	



Go to §3.
2.4	Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	



3	Justification
There are several key motivations for the new architectural model. One key motivation for a new architectural model (e.g. virtual reality, tactile internet) is the need to support critical MTC use cases that require an end-to-end latency requirement (i.e. less than 1ms for radio latency and potentially end-to-end latency that is less than 10ms).
Also, another key motivation is the expectation that there will be a need to substantial increase in the IP traffic in the coming years. The main source for the IP traffic volume increase comes from smart hand held devices (e.g. smart phones, tablets) using more bandwidth-intensive applications, the support of critical services (e.g. tactile internet, V2X) and substantial growth in the number of M2M/IoT devices. Given current market trends, this implies a substantial increase in the amount of IP traffic with the urge to reduce the total cost of ownership of the network (including energy costs).  
Another driver for new architecture is the abstraction of network functions from the underlying hardware.  It is expected that in the future, network functions will run as software components on operators’ telco cloud systems rather than using dedicated hardware components.  The architecture should therefore be as cloud-friendly as possible, e.g. by promoting stateless functions to minimize massive exchange of states and contexts, and separation of control from forwarding to enable optimal distributed processing and more importantly enhance high-availability.
One additional driver is the need to introduce access agnostic architecture to make it future proof and allow independent evolution of radio and core. In general, a new architecture should also address drawbacks identified for EPS.
3GPP network operators are interested in addressing various existing and emerging markets and services to increase and diversify revenue streams. In particular, standardised mechanisms allowing operators to address these markets in an efficient way is useful to allow fast deployment.
There is also interest amongst 3GPP network operators on enabling new business models and different operational schemes to maximise the use of the operators' network. For example, standardised APIs allow third party service providers to access information in the 3GPP operators' network.
Architectural considerations will include end-to-end systems aspects and convergence with other access technologies (e.g. WLAN, Fixed Broadband Access).
4	Objective
Objective is to study alternatives for network architectures fulfilling (a) all use cases and service requirements and (b) operational efficiencies to handle the expected massive increase in data traffic, devices and diverse service requirements, and to conclude on the way forward. 
The focus of this work will be on the PS domain with the assumption that voice services (e.g.  IMS based voice services) have to be supported. The network architecture should be future proof and the core network should be able to evolve independently of the radio technologies (i.e. access agnostic).
The expected work flow is as follows:
Step 1: Investigate high-level architectural requirements considering support for diverse use cases, service requirements, operational efficiencies related requirements and radio access technology related requirements.
Step 2: Investigate high level architecture alternatives based on the requirements identified in step 1 and agree on a suitable reference architecture.
Step 3: Select features and enablers to be further investigated and developed into normative phase in-line with any prioritization of the architectural requirements. Based on that, start new individual building block study items for each architectural features and enablers. Decide whether to use separate TR.
Step 4: Upon completion of study items in Step 3, review and consolidate the resulting potential architectural requirements, features and enablers into the high level architecture and start normative work items.
Note: it is expected to start normative work on completed study items after Step 4.
Following are the requirements for the new architecture for step 1:
 Use case and service requirements:
1. Support for use cases that require ultra low latency (i.e. radio latency = 1msec; reference: IMT 2020 key capabilities, potentially end to end latency that is less than 10msec).
2. Seamless service continuity for all services including ultra low latency services. 
3. Support for broadcast services.
4. Support for use cases that require extreme high reliability to enable support of mission critical services (e.g. services that require high availability even when the network is congested). 
5. Support high mobility use cases (e.g. mobility support for high speed trains and moving HotSpots) and offering mobility on demand (e.g. for stationary, low mobile and nomadic users).
6. Efficient support of massive machine type communication (i.e. low cost and low ARPU devices). Support high bandwidth (peak data rate) use cases and ensuring guaranteed bandwidth where needed. 
7. Efficiently support massive data being uploaded (e.g. for personal media).
Operational efficiencies and optimizations related requirements:
1. Ability to handle the rapid growth in mobile data traffic.
2. Effective and efficient QoS/QoE management to ensure good user experience (i.e. service level quality), capacity optimization and also enable service differentiation.
3. Extreme flexibility and ensure scalability:
a. By offering network services and resources for specific applications and use cases. Support for network slicing. 
b. Identifying the level of granularity of functional elements, their dynamic configuration and inter-connection.
c. Adopt architectural principles and techniques (e.g. Network Function Virtualization and Software Defined Networking) to improve operational efficiency and simplicity.
d. Allow independent evolution of core and radio networks or different radio networks.
Radio access technology related requirements:
1. The RATs for which the architecture is applicable should be determined and it should also be determined whether there are RAT specific requirements for the architecture.
Migration aspects should be taken into account for the above, i.e. how to migrate from existing to the new architecture. This should include interworking with legacy systems like LTE and support for roaming with seamless service continuity.
Note 1: 	Whether some of the functions can be introduced for E-UTRAN access should be decided on a case by case basis.
Note 2:	There is no requirement for seamless service continuity when interworking with GERAN and UTRAN.
The timelines of the normative Work Item(s) that result as an outcome of this feasibility study may or may not concur with the timeline of conclusion of this feasibility study. 
5	Service Aspects
The results of the SA 1 SMARTER SI should be considered, and, along with the results of this FS, the capabilities of the 3GPP system should be enhanced, enabling more advanced services. As a result, some updates to SA 1 specifications can be anticipated. 

6	MMI-Aspects
None anticipated.

7	Charging Aspects
To be studied. E.g. charging may depend upon the RAT that was used.

8	Security Aspects
The study will have to consider security aspects during the course of the work.
9	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	x
	x
	x
	

	No
	
	
	
	
	x

	Don't know
	x
	
	
	
	



10	Expected Output and Time scale
	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR 23.xxx
	Feasibility study on optimized Architecture 
	SA2
	
	TSG SA#73 (September 2016 Plenary)
	TSG SA#75 (March 2017 Plenary)
	Technical Report

	
	
	
	
	
	
	



	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



11	Work item rapporteur(s)
Nokia Networks (devaki.chandramouli@nokia.com)

12	Work item leadership
SA2

13	Supporting Individual Members
	Supporting IM name

	Nokia Networks

	SK Telecom
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