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6.x
Solutions for Key Issue x: Context Awareness
6.x.y
Solution 6.x.y: Context Aware Framework
Editor's note: The details for this solution can be considered after phase 1.
This solution addresses Key Issue x on context awareness and specifies functional elements in NextGen framework that can enable generation and distribution of context. The solution is based on the principle of modularization, context reusability and interoperability. The end goal is to improve the performance of network functions both in the UP and CP. 
The solution is based on a NF in the NextGen network, referred to as the Context Generation and Handling Function (CGHF). The CGHF takes input streams from the UE, Network Functions, RAN and external service (3rd party providers). These input streams are then processed by the CGHF into meaningful knowledge (referred to as rich context). The generated context is then distributed to the NFs which subscribe to it. 
6.x.y.1
Architecture description
The following figure shows the high-level architecture of the solution.


[image: image1]
Figure 6.x.y.1-1: High-level architecture for context awareness framework
Context Generation and Handling Function (CGHF)
The CGHF engine is responsible for collecting and processing input streams from various sources (via NGcf) as highlighted in Figure 6.x.y.1. The processed streams are then converted to context (meaningful knowledge) which may involve resolving any conflicts and taking into account the policy rules. The CGHF then distributes (via NGcf) the context to the NFs which subscribe to it and to 3rd party applications. These NFs can be user plane or control plane functions.
NOTE 1: The determination of how Context information is used does not happen inside CGHF but in the individual NFs that subscribe to it, as they are in a better position of making this determination.

Trend analysis and forecasting is a critical aspect of CGHF when converting processed streams into context. Finally the CGHF also has the possibility of sharing context from other CGHFs (shown by CGHF´ in Figure 6.x.y.1).
NOTE 2: The detailed implementation of CGHF is FFS.

Context  Examples
Context in this solution refers to the information that describes the situation of an entity, i.e. a device, user, network, radio environment or an external application. It is rich than what is available in today’s network because it is composed of intelligent merge of input from various sources taking into account also the historical data. An example of a rich context that describes the situation of application is that “an application X is about to suffer more than normal latency”. A possible action which a NF can take if subscribed to this context can be IP Anchoring Gateway reselection. The undertaking of this action is outside the scope of CGHF.
Table 1: Examples of rich context and relevant input streams along with their sources

	Example of rich context
	Relevant Input streams
	Source of Input streams

(UE, NF, External Service Function)

	Application X on device Y is about to suffer more than normal latency
	Cell Density
	Access NF

	
	Current condition of AN
	Access NF

	
	Device Location
	UE

	
	IP  anchoring Gateway network status (load, jitter)
	NF responsible for monitoring anchor point

	
	Actual observed latency in UP Function
	NF responsible for monitoring D-plane status

	The density of subscribers which are users of a particular application (e.g., a gaming application) is increasing around a particular location (e.g., within the scope of a Tracking Area
	Traffic increase on flows pertaining to a particular application  
	Traffic Detection Function (UP Function)

	
	Incidence of D2D communication for a particular flow
	Mobility Management Function controlling Proximity Based communications

	
	User Service Area info coming from Third Party Servers through Service Capability 
	Service Capability Function


6.x.y.2
Functional Description

NGcf Reference Point
The NGcf Reference Point enables the communication between the CGHF and the network elements to: collect input information from network elements; and deliver previously subscribed context to network elements.
Considering Figure 6.x.y.1-1, examples of such communication could be the following:

· RAN > CGHF: RAN elements to provide input streams of information towards the CGHF;

· UE > CGHF: UE to provide input streams of information towards the CGHF;

· NFs > CGHF: Core Network Functions to provide input streams of information towards the CGHF and subscribe for specific context information;

· CGHF >NFs: CGHF to provide Core Network Functions previously subscribed context information;

· External Service > CGHF: External Service (e.g. AF) to provide input streams of information towards the CGHF and subscribe for specific context information;
· CGHF > External Service: CGHF to provide an External Service (e.g. AF)  previously subscribed context information;
· CGHF’ > CGHF: CGHF to transfer context information to another CGHF (e.g. visited network or different slice).
Editor's note: Details on the functional description of this solution are FFS.
6.x.y.3
Solution evaluation

Editor's note: This clause is FFS.
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