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Abstract of the contribution: Proposes access agnostic solution regarding QoS framework key issue.
1
Discussion

The network resources scarcity problem won’t disappear in the future. The introduction of new technologies of transport and coding won’t be able to leverage the explosion of data usage over all the markets (M2M, mobile, fixed). Thus, it is necessary to manage the Quality of Service in an E2E manner.

2
Simplified QoS framework
Bearerless implementation

Tunnels/bearers present the following advantages: 
· Maintaining a permanent UE home address
· Reserving network resources end to end for some application flows
· Differentiating flows QoS in downlink and in uplink
But present the drawbacks:
· Managing tunnels/bearers is not an easy task
· It requires a lot of signalling for setting or deleting them
· The management process consumes a lot of processing resources
· Deletion of tunnel/bearer is required to free nodes resources
Based on the previous analysis, it is important to reduce at a minimum the number of simultaneously activated tunnels related to the same UE.
QoS differentiation between several flows multiplexed on the same user plane session can be provided by mean of a QoS marking applied to each packet. 
· In downlink direction, the QoS marking shall be used to prioritize packet flows in the network. It is up to the RAN to use this marking as it is or to map it to internal radio mechanisms.
· In uplink direction, the UE shall be able to identify and transmit flows in order to comply with QoS requirements based on packet flows provided by the CN control plane. 
Proposal: QoS differentiation between several flows will be based on QoS packet marking applied of each packet instead to activate tunnels/bearers based on QoS characteristics. 
QoS parameters

1. Emergency Calls and Priority Services are required to be supported on next generation network as they are supported on EPS network, with improvements. It is required to provide prioritized users with prioritized access to resources (especially radio resources). In addition, radio resources of non-prioritized users should be pre-emptable and resources allocated to prioritized users should be protected from pre-emption. These parameters are only applicable in the radio.
Proposal: Need to define several allocation resource priority levels depending on the application flow and the category of prioritized user the packet belongs to (e.g. voice packet, data packet, signalling) for both downlink and uplink flows. The allocation resource priority is only applicable in the AN.
2. For economical reason cell should be used at its full capacity if there is sufficient demand for traffic. While using cell at its full capacity some application flows require some protection to keep a good user’s QoE. Application flows demanding less throughput but with specific QoS requirements (such as minimal mean bandwidth and a limited value of transport delay) will require specific treatment in nodes.

Proposal: Need to define priority per flow treatment from end to end point view (e.g. UE, AN, CN).
3. From operator point of view, it is important to put in place at least two levels bitrates of QoS management:

· Flow bitrate level in order to control flow bandwidth
· Session bitrate level in order to control user plane session bandwidth. 

As network slicing is a strong requirement in next generation network, adding QoS per UE applicable at AN level could be beneficial

Proposal: Need to define flow and session QoS bitrates.
Traffic classification
In order to apply different priority per application flow in bearerless implementation, Packets shall be identified at entry in the network for being able to apply to them the required priority of treatment end to end (especially on the radio segment):

· In downlink identification shall be done at the CN GW,

· In uplink identification shall be done in the UE but limited to Layers 3 and 4.
· Packet identification shall require a minimum of system resource to sustain high throughput.
· Once identified packets should be marked accordingly to ease further differentiated treatment in end to end network.
2
Proposal

It is proposed the text below for inclusion in TR 23.799.
####################### START TEXT FOR TR 23.799 (All new text) ##########################
6.x
Solution x  - Simplified QoS framework

This is a solution to Key issue 2: QoS framework.
6.x.1
Architecture description
In order to reach a simplified architecture, it is assumed that:

· The CN control plane functions are grouped.

· The number of CN GW user plane entities engaged for a given UE is not considered. As a consequence, the CN user plane functions are grouped.

· The next generation system architecture will support for Network Function Virtualisation (NFV) and Software Defined Networking (SDN).
The figure 6.x.1-1 represents a simplified QoS architecture that is used to describe the proposed QoS framework.
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Figure 6.x.1-1: Simplified architecture 
The QoS policy is stored and set-up at the Core Network control plane in order to be:

· Enforced at CN-GW UP. 

· Transferred to AN CP for radio QoS enforcement.
The following list of parameters is needed at this stage for QoS framework definition:

· Allocation resource priority: Provide access prioritization to users to AN resources. In addition, radio resources of non-prioritized users should be pre-emptable and resources allocated to prioritized users should be protected from pre-emption.
· Flow priority indicator: define priority per flow treatment at CN and AN user plane level. 
· Flow templates: packet filters associated with that specific flow treatment, it is defined in CN control plane. In uplink identification shall be done in the UE but limited to Layers 3 and 4.
· Flow bitrate value: UL and DL bitrate value applicable for a single flow or aggregation of flows.
· Session bitrate value: UL and DL bitrate value applicable for the established user session.
Editor’s note: it is FFS whether UE bitrate value should be defined.
QoS parameters are enforced at least in the following functions as summarized in the table below:

	QoS parameters
	CN-GW UP
	AN UP
	UE

	Allocation resource priority indicator
	
	*
	

	Flow priority indicator
	*
	*
	*

	Flow templates
	DL
	*
	
	

	
	UL
	
	*
	*

	Flow bitrate value
	DL
	*
	
	

	
	UL
	
	*
	

	Session bitrate value
	DL
	*
	
	

	
	UL
	
	*
	


The following reference points are assumed for the purpose of describing the QoS framework:

RP1:
Reference point between the UE and the AN control plane. The RP1 enables the signalling of following QoS parameters:

· Flow template in order to perform uplink packet flow classification according to operator policy.

· Flow priority indicator related to each flow template.

RP2:
Reference point between the AN control plane and CN control plane. The RP2 enables the signalling of the following QoS parameters:

· Allocation resource priority indication.

· Flow template in order to perform uplink packet flow classification according to operator policy.

· Flow priority indicator related to each flow template.

· Flow bitrate value for uplink flow.

· Session bitrate value for uplink packets.
RP3:
Reference point between the CN control plane level and an Application Function (AF). The RP3 enables the signalling of the following QoS parameters:

· Flow template needed to identify the application.
RP4: 
Reference point between the AN control plane and AN user plane. The RP4 enables the signalling of following QoS parameters:

· Allocation resource priority indication.

· Flow template in order to perform uplink packet flow classification according to operator policy.

· Flow priority indicator related to each flow template.

· Flow bitrate value for uplink flow.

· Session bitrate value for uplink packets.

RP5: 
Reference point between the CN control plane and CN GW user plane. The RF5 enables the signalling of following QoS parameters:

· Flow template in order to perform downlink packet flow classification according to operator policy.

· Flow priority indicator related to each flow template.

· Flow bitrate value for downlink packets.

· Session bitrate value for downlink flow.

RP7:
Reference point between the UE and the AN user plane. 

RP8:
Reference point between the AN user plane and CN GW user plane
6.x.2
Function description 
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
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1. A user session is established between the AN user plane and CN GW functions. The user session carries all traffic related to user session regardless of the QoS characteristics of a single traffic flow. QoS differentiation between several flows multiplexed on the same session can be provided by means of a QoS marking applied to each packet.

Editor’s note: it is FFS how the user session is managed; it will be managed based on mechanism according to the solution of key issue 4.

2. At session establishment, the CN control plane sets-up QoS policy based on operator requirements. The QoS policy is the list of parameters applicable to control QoS in end to end network (CN, AN, UE).
The CN control plane forwards QoS information to CN GW via RP5 (the list of QoS parameters sent is detailed above). The CN GW performs packet classification and marking for downlink user plane data packets according to flow priority indicator received within QoS policy. In addition, the CN GW applies bitrate control for downlink packets at the flow and session level.
The flow priority indicator refers to parameters which are preconfigured at AN UP node and which describe the packet treatment.

Editor’s note: it is FFS how the packet marking is performed either for AN differentiating treatment or for transport layer.
Editor’s note: Roaming scenario is FFS.
3. The CN CP communicates QoS control policy to AN CP over RP2 (the list of QoS parameters sent is detailed above) in order to apply QoS control at AN level according to operator policy.
4. The AN CP enforces QoS policy in AN UP. The latter applies the allocation resource priority indicator required providing prioritized users with prioritized access to resources. Radio resources of non-prioritized users should be pre-emptable and resources allocated to prioritized users should be protected from pre-emption. The AN UP applies bitrate control at session and flow levels for uplink user plane data packets based on received values.
Editor’s note: it is FFS whether the allocation resource priority is applicable at the session and/or flow level. It will based on mechanism according to the solution of key issue 4.
5. The CN CP sends QoS control policy message to the UE including uplink flow template and related flow packet indicator in order to mark uplink packets. This message is equivalent of session Management signalling implemented in EPS network.

NOTE: The user session on user plane are established between AN UP and CN GW and are independent from radio session. It is up to RAN groups to define QoS framework in radio access. 
However, several options are possible for QoS framework at radio level. Following some implementations examples:
6. a.
The AN and UE manages QoS information per flow basis as performed in the core network.
6.b. 
The radio bearers concept is kept, the AN performs mapping between flow marking performed in CN and radio bearers concept in the radio.

7.
The AN acknowledges QoS enforcement operation to CN CP.

8. The Application Function (AF) is an element offering packet flow that requires a specific QoS treatment. The AF communicates to CN control plane level the packet filters needed to identify the application. Per consequence, the CN CP updates QoS information using the same procedure described above.
6.x.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
####################### END TEXT FOR TR 23.799 ##########################
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