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Abstract of the contribution: This contribution proposes a solution on QoS control Model for different content types in the same IP flow.
Introduction

In current EPS mobile system, the QoS control is based on the granularity of EPS bearer. In a PDN connection for a UE, different bearer is associated with different QoS parameters. In the session(i.e. service or application) level, the QoS control is based on the granularity of SDF(i.e. IP flow), the EPC system needs to bind the SDF to an EPS bearer, then the QoS of a SDF is associated with the same QoS of the binded EPS Bearer. In the UE, the UL TFT maps a traffic flow to an EPS bearer in the uplink direction, at the same time in the PDN GW, the DL TFT maps a traffic flow to an EPS bearer in the downlink direction(see the below figure 1).


[image: image1.emf] 

   

      

Serving GW  

PDN GW   eNB     

   

   

Radio Bearer  

S5/S8 Bearer  

Application / Service Layer  

UL - TFT   

  

RB - ID  

DL Traffic Flow Aggregates  

DL - TFT  

DL - TFT  

   

S5/S8 - TEID  

RB - ID  

  

S1 - TEID  

S1 Bearer  

S1 - TEID  

S5/S8 - TEID  

UE  

UL Traffic Flow Aggregates  

UL - TFT  

Serving GW  

PDN GW   eNodeB  

  

   

UE  

  


Figure 1 EPS bearer

The above mapping the SDF QoS control to EPS Bearer control model is proposed for the service that the media type remains unchanged during the lifetime of a SDF, such as IMS voice or IMS video. In this case, the QoS requirement for the SDF keeps the same during the lifetime of the SDF. 
However, the existing QoS control model does not suitable for most of internet services due to the following reasons:
Currently, more than 90% internet related service use the combination of TCP/HTTP1.X protocol as the transport protocol suite, all different types of content (e.g., HTML Webpage, CSS (Cascade Style Sheets), Javascript Codes, Image, Video) in the same web server are transmitted on the same TCP connection as depicted in Figure 2. These different types of the media are transmitted to the UE within a very short time (e.g. less than 1~10 minutes) since the HTML webpage, CSS, Javascript and Image are normally small size of files instead of long time stream voice or video, and which media will be transmitted in the same connection is unpredictable since different web page can provide different web contents. 
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Figure 2: different types of content in the same traffic flow

According to the EPS bearer model, one SDF should map to an EPS bearer. Therefore, the same QoS control will apply to the same TCP/HTTP connection with different types of content. However, different types of media normally require differentiated QoS control, in this case, the current QoS control model is not well satisfy the QoS requirement for the above TCP/HTTP connection scenario, event currently the same TCP/HTTP connection is mapped to the same EPS bearer. 

Furthermore, IETF also finds out that using the same TCP/HTTP connection to transmit the different type media does not provide good user experience and some technical and protocol enhancements to support the differentiated handling for the different type media in the same TCP/HTTP connection are needed to improve the user QoE of Web browsing, so the HTTP/2 was studied from 2012 in IETF and was published in RFC7540 in 2015. HTTP/2 introduced the concept of stream in the same TCP/HTTP2 connection, and one downloading and uploading file is assigned with a stream. The stream is bidirectional flow of bytes within an established TCP/HTTP2 connection, so the stream could be viewed as a virtual channel within a connection (see figure 3). Each stream can be assigned a specific priority and a flow control window independently, and the server/network can schedule network resource based on the stream priority. Since each file is assigned a unique stream, the network also can identify the content type of the file (which is also provided by HTTP header information) and support different QoS control based on associated steam.
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Figure 3 HTTP/2 connection 

Therefore, to better support the application with different types of content in the same IP flow, a more flexible QoS control model for the above scenarios should be considered.  
Proposal
It is proposed to add the following QoS control model to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes* * * *
6.2.x
Solution 2.x: Dynamic QoS Control for different content types
This solution addresses the key issues 2 on QoS control for different content types in an IP flow.
6.2.x.1
Architecture description
For an IP flow, which types of content may be transmitted next cannot be deduced. To fulfil the QoS requirements for different types of content within an IP flow, dynamic QoS control based on the content type is needed.

The figure 6.2.x.1-1 shows an IP flow with different types of content.
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Figure 6.2.x.1-1 An IP flow with different types of content

In order to support more flexible QoS control for an IP flow, IP packets of different content types can be identified in the network via the packet marking. The RAN should be allowed to aware of the content types of the IP packet. The Figure 6.2.x.1-2 shows a high level view of QoS control for the different type of content transferred within an IP flow. 
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Figure 6.2.x.1-2 Dynamic QoS control for different content types
NOTE: The UE, RAN and CN might obtain the QoS control related parameters according to the solution discussed in Policy Framework key issue. 
6.2.x.2
Function description
Required functions in UE, RAN and CN to support this solution are described in the following table:
	Entity
	Functionality
	UL data
	DL data
	Function description

	UE
	Rate control
	Y
	N
	Enforce the rate control for UL packet.

	
	Classify
	Y
	N
	Identify the content type of the UL packet.

	
	Packet Marking
	Y
	N
	Mark the packet to differentiate the content type of the UL packets.

Note: How to mark is FFS.

	RAN
	Radio Resource Management
	Y
	Y
	Allocate and schedule the radio resource.

	
	Packet Marking
	Y
	N
	Mark the UL packet for transmission with different QoS policy.

	CN
	Rate control
	Y
	Y
	Enforce the rate control for DL packet and the UL packet.

	
	classify
	N
	Y
	Identify the content type of the DL packet. 

	
	Packet Marking
	N
	Y
	Mark the DL packet to differentiate the content type of the packets.

Note: How to mark is FFS.


6.2.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 of Changes * * * 
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