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Draft CR to streaming TR – Model of a generic QoS Architecture

4
Requirements for Support of Streaming Services

4.1 General

In GERAN A/Gb mode the concept of a dedicated packet channel (i.e. radio resources dedicated to one given packet flow only) does not exist. The GPRS capacity (i.e. number of timeslots allocated to packet based services) available is to be shared between all mobiles in the system. The radio resource is to be managed by the RLC/MAC layer in the BSC. The GPRS capacity is shared by allocating timeslots (i.e. PDTCH channels) to the different application packet flows associated with the set of active mobile stations.

The data rate that can be supported for a packet based streaming service depends on the number of time slots within a TDMA frame allocated to a given mobile station (e.g. 3 DL + 1 UL timeslot) and the Modulation and Coding Scheme (MCS) used in the timeslot (See 3GPP TS 43.064).

Requirements for supporting the 3G packet-switched streaming services (3G PSS) in GERAN A/Gb mode are proposed in this chapter. PSS enables mobile streaming applications, using the UMTS Streaming Class defined in 3GPP23.107.
4.2
QoS Architecture

< NOTE: This clause intends to provide considerations on the QoS Architecture for GERAN. > 

4.2.1
Overall architecture and the network elements

The most important network entities involved in a mobile packet based streaming service is illustrated in Figure 1. A streaming service requires at least a content server and a streaming client. Additional components like portals, profile servers caching servers and proxies might be involved as well to provide additional services or to improve the overall service quality.

Portals are servers allowing convenient access to streamed media content. For instance, a portal might offer content browse and search facilities. In the simplest case, it is simply a Web/WAP-page with a list of links to streaming content servers. The content itself is usually stored on content servers, which can be located elsewhere in the network. 

User and terminal profile servers are used to store user preferences and terminal capabilities. This information can be used to control the presentation of streamed media content to a mobile user.
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Figure 1. Network elements involved in a mobile packet switched streaming service

4.2.2 
Application Layer protocols

Most available streaming applications today use the Real-Time Streaming Protocol (RTSP). RTSP is used for controlling a streaming session, i.e. setting up the individual streams and controlling the streaming. This signaling takes place between the content server and the streaming client in Figure 1 (or via the content cache if one is used).

The structure of RTSP looks very much like HTTP.  Many header fields and methods in RTSP are left optional to the implementers. Which of the methods and header fields that are required also depends on if the client should be able to control both playback and recording.

4.2.2 
Media Transport Protocols

A well-established transport protocol used for streaming services that require real-time data is the Real time Transport Protocol (RTP). RTP was designed to run on top of a connection-less protocol like the User Datagram Protocol (UDP). RTP is used by many applications, e.g. many IP-telephony solutions. Currently it is the preferred way of sending audio and video data over packet based networks. Associated with RTP is the Real time Transport Control Protocol (RTCP), which provides feedback to the server, about the transmission quality.
4.2.3 Model of a generic QoS Architecture
Currently in the SA2 group a model of a generic QoS Architecture for UMTS is discussed. 
Since UTRAN is not the only RAN of UMTS Release 5, it is useful to have a generic QoS architecture in TS 23.107, which is not dedicated to a specific RAN. The addition of GERAN to UMTS Release 5 should have resulted in an update of TS 23.107. 
The generic QoS architecture in the following figure is already accepted by SA2.
The QoS model is mostly generic, some parts have to be more general to cover all RAN types:

· the RAB Service has to be generalized

· the Iu Bearer service has to be replaced by a generic RAN Access Bearer Service

· the UTRA FDD/TDD Service has to be replaced by a generic Physical Radio Bearer Service 

· for the specific RAN types the QoS attribute value ranges of the RAB Service can then be defined (RAB Service for UTRAN and RAB Service for GERAN)


[image: image2.wmf] 

TE

 

MT

 

RAN

 

CN 

 

EDGE

 

NODE

 

CN

 

Gateway

 

TE

 

UMTS

 

End

-

to

-

End Service

 

TE/MT Local

 

Bearer Service

 

UMTS Bearer Service

 

External Bearer

 

Service

 

UMTS Bearer Service

 

Radio Access Be

arer Service

 

CN Bearer

 

Service

 

Backbone

 

Bearer Service

 

RAN Access

 

Bearer Service

 

Radio Bearer

 

Service

 

Physical Radio 

Bearer Service

 

Physical 

 

Bearer Service

 


Figure 1: UMTS QoS Architecture
4.3
QoS Parameter Ranges / Requirements

< NOTE: This clause intends to provide information on QoS parameter ranges / requirements as a basis for performance investigation and evaluation. >
Attribute Value Ranges
For UMTS Bearer service and Radio Access Bearer services a list of finite attribute values or the allowed value range is defined for each attribute. The value list/value range defines the values that are possible to be used for an attribute considering every possible service condition for release 1999. When a service is defined as a combination of attributes, further limitations may apply; for example the shortest possible delay may not be possible to use together with the lowest possible SDU error ratio. Service requirements, i.e. required QoS and performance for a given UMTS service is defined in the service requirement specifications 3GPP TS 22.105[5]. The aspect of future proof coding (beyond release 1999) of attributes in protocol specifications is not considered in the defined value list/value range tables (copy from 3GPP TS 23.107).
Ranges of Radio Access Bearer Service Attributes for GERAN
In the generic QoS architecture the RAB service is generalized to support the different RAN types. Therefore a differentiation of the value ranges of the RAB service attributes specific for UTRAN and GERAN is needed, which reflects the characteristics of the individual RAN. The UTRAN values are already defined in 23.107 but the specific values for GERAN needs to be defined. 
The RAB Service value ranges for GERAN takes the physical capabilities provided in GERAN into account. The maximum bitrate (MBR), the guaranteed bitrate (GBR) as well as the transfer delay are different compared to the UMTS architecture. GERAN offers a lower range of the MBR and GBR due to the restrictions on the Um interface compared to the Uu interface. The achievable data rate in GERAN depends on the number of allocated time slots and depends on the modulation and coding scheme in the timeslot (MCS).
The following table needs to be defined in GERAN WG2.
Table 1:  Value ranges for Radio Access Bearer Service Attributes for GERAN

	Traffic class
	Streaming class

	Maximum bitrate (kbps)
	

	Delivery order
	

	Maximum SDU size (octets)
	

	SDU format information
	

	Delivery of erroneous SDUs
	

	Residual BER
	

	SDU error ratio
	

	Transfer delay (ms)
	

	Guaranteed bit rate (kbps)
	

	Traffic handling priority
	

	Allocation/Retention priority 
	

	Source statistic descriptor
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