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4.2
Basic telecommunication services

Basic telecommunication services are divided in two broad categories;

-
bearer services, which are telecommunication services providing the capability of transmission of signals between access points;

-
teleservices, which are telecommunication services providing the complete capability, including terminal equipment functions, for communication between users according to protocols established by agreement between network operators.

Figure 1 illustrates these definitions.




NOTE 1:
In order to limit the complexity of the figure, only one transit network is shown.

NOTE 2:
The terminating network type may include a UMTS network, either the originating one or another one.

NOTE 3:  The bearer service terminates in the mobile station.

Figure 1; Basic telecommunication services supported by a UMTS network

4.2.1
Bearer services

The characterisation of a bearer service is made by using a set of attributes. A bearer service attribute is a specific characteristic that distinguishes it from other bearer services. Particular values are assigned to each attribute when a given bearer service is described and defined.

The attributes define the service characteristics as they apply at a given reference point where the user accesses the bearer service. The description of a bearer service by the method of attributes is composed of technical attributes.

A list of definitions of attributes and values used for bearer services is contained in clause 5.

The bearer services are negotiable and can be used flexibly by applications.

4.2.2
Teleservices

Clause 6 defines both standardised and non-standardised teleservices. Some teleservices are standardised because that interworking with other systems have been recognised as a requirement. Other teleservices shall not be standardised. A decoupling between lower layer (i.e. bearer attributes) and higher layer capabilities will be necessary for the development of teleservices.

4.3
Supplementary services

A supplementary service modifies or supplements a basic telecommunication service. Consequently, it cannot be offered to a user as a stand alone service. It must be offered together or in association with a basic telecommunication service. The same supplementary service may be applicable to a number of basic telecommunication services.

Two methods are used for the characterisation of supplementary services;

5.2
Description of bearer services

Bearer services are characterised from a static point of view by a set of low layer attributes. This set has been chosen so that a bearer service can be entirely defined by giving a value to each attribute of the set. In particular, the set and the associated allowed values enable characterisation of future (not yet used or foreseen) transfer needs.

Giving one of the possible values to each attribute defines a possible bearer service. However, any combination is neither meaningful nor necessarily supported by the UMTS system. This section defines the attributes and their possible values. The authorised combinations are specified in the following sections.

The parameters of the set are grouped into two categories;

-
Information transfer attributes, which characterise the network transfer capabilities required for transferring user information between two or more access points.

-
Information quality attributes, which characterise the quality of the user information transferred between two or more access points.

Most of the attributes presented further down may be attributed several values when the bearer service required by an application involves more than one traffic type (connection/connectionless) or more than one connection.

It shall be possible to negotiate/re-negotiate all of the attributes presented in this clause at call set-up/ during the call (mobile or network initiated).
To enable asymmetric services, the values of some attributes need to be specified separately for the up- and downlink respectively.

It shall be possible to differentiate between the traffic handling (priority / precedence) of different bearers, at least within the interactive traffic class.
5.2.1
Information transfer attributes



Delivery order attribute

[FFS]

Traffic class attribute

The four possible values for this attribute are real time conversation, real time streams, interactive traffic and background traffic. 
Note: The use of this attribute as a separate attribute is still under discussion.


Communication configuration attribute

This attribute indicate the spatial arrangement for transferring information between the implicated access points. The possible values are point-to-point, and point-to-multipoint. When the value of the attribute is point-to-multipoint, it shall be further characterised as multicast or broadcast. 



Maximum bit rate

This attribute specifies the maximum allowed bit rate for a given UMTS bearer service.

Guaranteed bit rate 

This attribute specifies the minimum guaranteed bit rate for a UMTS bearer service.

5.2.2
Information quality attributes

Information quality attributes characterise the bit integrity and delay requirements of the applications.

Other parameters may be needed.

Maximum transfer delay attribute 

 The maximum time between reception of the last bit of a packet at the UMTS bearer service entry point to the delivery of the last bit of the packet at the UMTS bearer service exit point.
Maximum two point delay variation attribute

 This attribute specifies the maximum difference between transfer delay of two arbitrary packets between the UMTS bearer service entry points.
Bit error ratio attribute

 This attribute specifies the bit error ratio defined as the fraction of bit errors in the delivered bit stream.


5.3
Supported bit rates

It shall be possible for one application to specify its traffic requirements to the network by requesting a bearer service with any value for thedelivery order, trafficclass, maximum bit rate and guaranteed bit rate attributes. It shall be possible for the network to satisfy these requirements without wasting resources on the radio and network interfaces due to granularity limitations in bit rates.

It shall be possible for one mobile termination to have several active bearer services simultaneously.

The only limiting factor for satisfying application requirements shall be the cumulative bit rate per mobile termination at a given instant (i.e. when summing the bit rates of one mobile termination’s simultaneous traffic, irrespective of the traffic being real time or non real time) in each radio environment :


At least 144 kbits/s in satellite radio environment (Note 1).


At least 144 kbits/s in rural outdoor radio environment.


At least 384 kbits/s in urban/suburban outdoor radio environments.


At least 2048 kbits/s in indoor/low range outdoor radio environment.

NOTE 1 : This Peak Bit Rate may only be achieved in a nomadic operating mode.

5.4
Supported QoS

It shall be possible for one application to specify its QoS requirements to the network by requesting a bearer service with any value for the maximum transfer delay, maximum two point delay variation and bit error ratio attributes.

The following table indicates the range of values that shall be supported by UMTS for the QoS attributes. It shall be possible for the network to satisfy these requirements without wasting resources on the radio and network interfaces due to granularity limitations in QoS.


Real time conversation

Real time streams

Interactive traffic

Background traffic


Operating environment
BER/Max Transfer Delay
BER/Max Transfer Delay
BER/Max Transfer Delay
BER/Max Transfer Delay

Satellite

(Terminal relative speed to ground up to 1000 km/h for plane)
Max Transfer Delay less than 400 ms

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay less than 400 ms

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 1200 ms or more

(Note 2)

BER = 10-5 to 10-8
Max Transfer Delay 1200 ms or more

(Note 2)

BER = 10-5 to 10-8

Rural outdoor

(Terminal relative speed to ground up to 500 km/h) (Note 3)
Max Transfer Delay 20 - 300 ms

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8

Urban/ Suburban outdoor

(Terminal relative speed to ground up to 120 km/h)
Max Transfer Delay 20 - 300 ms

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8

Indoor/ Low range outdoor

(Terminal relative speed to ground up to 10 km/h)
Max Transfer Delay 20 - 300 ms

BER 10-3 - 10-7

(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER 10-3 - 10-7
(Note 1)
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8
Max Transfer Delay 150 ms or more

(Note 2)

BER = 10-5 to 10-8

NOTE 1; There is likely to be a compromise between BER and delay.

NOTE 2; The Max Transfer Delay should be here regarded as the target value for 95% of the data.

NOTE 3; The value of 500 km/h as the maximum speed to be supported in the rural outdoor environment was selected in order to provide service on high speed vehicles (e.g. trains). This is not meant to be the typical value for this environment (250 km/h is more typical).

5.5
Supported topologies

It shall be possible for an application to specify its traffic topology requirements to the network by requesting a bearer service with any value for the communication configuration attribute. However, some combinations with the symmetry attribute are not authorised. The supported configurations are :

1)
Point-to-Point

-
Uni-Directional

-
Bi-Directional

-
Symmetric

-
Asymmetric

2)
Uni-Directional Point-to-Multipoint

-
Multicast

-
Broadcast
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