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Abstract of the contribution: Proposal to add a context aware QoS framework to the TR 23.799
Introduction
We introduce a context aware QoS framework, which is designed to provide end-to-end QoS by means of placing Cognitive Function in the CN and RAN.  A cognitive function, which is able to detect and monitor applications, derive QoS targets based on operator provided policies and to enforce these QoS targets autonomously.
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It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System” V0.3.0.
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6.2.x	Solution 2.x: Context Aware QoS Framework
This is a solution to Key issue 2: QoS framework.
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The Figure 6.2.x.1-1 represents a QoS architecture that is used to describe the proposed QoS framework.

 
Figure 6.2.x.1-1: Context Aware QoS architecture
Editor’s note: Applicability of this solution for other access networks (ANs) is FFS.
High level QoS policies are stored and set-up at the CP functions. At session establishment, the same set of subscriber specific policies is transferred to the Cognitive Function residing in the RAN and in the CN UP functions. 
Cognitive function is able to process a high level QoS policy and able to autonomously derive dynamic QoS targets and local enforcement actions;  and to update them in real-time based on the current context of the user plane traffic mix, simultaneous competing flows and network status and resource availability. 
The CN UP Agent is responsible of traffic charging support (CDR, granted quota for on-line) based on the policies taking into account the outcome of cognitive function.
It is proposed that the enforcement actions are derived autonomously by the enforcement points according to the current context of the user plane traffic mix, simultaneous competing flows, and network status and resource availability. In order to enable that, it is proposed that three different set of policies are provided to the UP functions and AN. The following figures shows the three different set of policies that should be provided to the UP functions and AN:
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Figure 6.2.x.1-2: Policy Levels
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Figure 6.2.x.1-3: Policy levels - Examples
 
When, intent level policies or user experience level policies are provided, Cognitive function in the CN UP and RAN are responsible for deriving the explicit QoS target level.
The following parameters are needed for the QoS framework definition:
· Policy description
· Intent level (e.g.“High Definition Youtube experience” or “Standard Definition of Youtube experience”)
· User perceived QoE KPI level (e.g. Youtube video start delay: max 5s)
· Explicit QoS target level (e.g. maximum packet delay 50ms for a corporate VPN connection)
· Maximum Flow Bitrate: UL and DL bitrate value applicable for a single PDU session or aggregation of PDU sessions for a given UE. It indicates maximum bitrate authorized for the data session.
· Allocation and Retention Priority level (ARP): it refers to the priority level, the pre-emption capability and the pre-emption vulnerability for a given PDU session.
Editor’s note: support for GBR Services is FFS.
Note that there can be multiple applications (e.g. YouTube, web browsing etc) sessions within a single PDU session.
QoS parameters are applicable at least in the following functions as summarized in the table below:
	QoS parameters
	CN UP functions
	RAN
	UE

	Policy Description of a) intent or b) user perceived KPI or c) specific QoS targets 
	*
	*
	

	Maximum Flow Bitrate:
	*
	*
	?

	Allocation and Retention Priority level (ARP):
	*
	*
	



The following reference points are assumed for the purpose of describing the QoS framework:
NG1-C:	Reference point between the RAN and CP functions. 
NG3:	Reference point between the CP functions and an Application Function (AF). 
NG5: 	Reference point between the CP functions and UP functions. 
NG1-U:	Reference point between the RAN and UP functions
NR-Uu:	Reference point between the UE and the NextGen-RAN.
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Editor's Note: This clause will contain function descriptions and the interactions among the network functions.


1. A data session for user plane traffic is established between the UE and a data network. The data session carries all traffic related to user session regardless of the QoS characteristics of individual traffic flows. 
Note: At the time of user plane session establishment, RAN has the possibility to reject the request, if sufficient radio resources are not available.
2,3.The CP functions signals a subscriber specific QoS policy to the Cognitive Function within UP Functions and to the RAN. The QoS policy may be a description of a) the intent (e.g. high definition Youtube experience) or b) a user perceived KPI target (e.g. Youtube video start delay < 5s) or c) network level that provides specific QoS target for resource management (e.g. corporate VPN has max 50ms delay) for the relevant NextGen entities (CN, RAN). For intent level policies and user perceived KPIs, the Cognitive Function in the UP functions and in the RAN shall be able to derive QoS targets which are self-calibrated and reconfigured locally.
4,5.The UP functions and the RAN acknowledge the subscriber specific QoS policy configuration.
NOTE 1: It is up to the RAN groups to define QoS framework in radio access. 
6a.	The Cognitive Function within the UP functions in the CN detects the user’s bi-directional application session, derives its service requirements and required transport resources. Taking into account the QoS policies received in step 2, the Cognitive Function sets the transport QoS targets to be enforced by the UP functions. Transport QoS targets are autonomously self-calibrated and re-configured in real time based on monitoring of this user’s and other users’ applications sessions and on transport network resource status. 
Editor’s note: The Cognitive Function within the CN is also linked to the charging framework, further details FFS.
6b.	The Cognitive Function within the RAN detects the user’s bi-directional application session and derives the service requirements and required radio resources and uplink transport resources. Taking into account the QoS policies received in step 3, the Cognitive Function configures the radio QoS targets to the radio scheduler and sets the transport QoS targets for uplink traffic. These radio QoS targets and uplink transport QoS targets are autonomously self-calibrated and reconfigured in real time based on monitoring of this user’s and other users’ applications sessions and on radio and transport network resource status.  
NOTE 2: This QoS framework does not require end-to-end bearers or tunnelling in order to provide QoS differentiation. 
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Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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