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Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document provides a list of examples of RABs and RAB combinations which are supported by UTRA with examples of radio interface mapping for these RABs onto Radio Bearers and Signalling Radio Bearers.

This list of examples describes typical parameters, and should only be understood as possible configurations i.e. any other configuration supported by the Core Specifications and consistent with a given UE capability shall also be supported by this UE.

The present document addresses the FDD mode as well as the TDD mode.

This report is a release independent report. This means that the latest release applicable to 3GPP is the reference that this TR is defined upon, and contains information on all previous releases. Actual release where a given example applies is indicated in the relevant section.
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3
Abbreviations and Terms

3.1
Abbreviations 
For the purposes of the present document, the abbreviations contained in TR 21.905 apply, as well as the following:

DL
Downlink
HC
Header Compression

IETF
Internet Engineering Task Force

I/B
Interactive / Background

IP
Internet Protocol

kbps
kilo-bits per second
RAB
Radio Access Bearer

RB
Radio Bearer

RNC
Radio Network Controller

ROHC
Robust Header Compression

RT
Real-time
RTP
Real-time Transport Protocol

RTCP
Real-time Transport Control Protocol

RTSP
Real-time Streaming Protocol

SIP
Session Initiation Protocol

SRB
Signalling Radio Bearer
TCP
Transmission Control Protocol

UDP
User Datagram Protocol

UL
Uplink
3.2
Terms

Bearer

Common term used to refer to RAB, RB, and/or SRB, when there is no need to distinguish between these terms.

Radio Access Bearer

Bearer between UE and CN.

Radio Bearer




User plane bearer on RAN level between RNC/NodeB and UE.
Signalling Radio Bearer

RAN level bearer for RRC and NAS signalling between RNC and UE. User plane signalling bearer (e.g., the bearer for SIP signalling) is not SRB, but RB.

NOTE:
In [1] also the RAN level bearers are called as RABs. In order to maintain consistency with [1], the term RAB is partly used instead of RB also in this document in similar contexts as in [1].

For the Radio Access Bearers mapped on HS-DSCH in the downlink, or E-DCH in the uplink, the terminology was enhanced so that the above mentioned terms are used correctly in the document except for chapters 7.1.x, 7.2.x ,7.3.x and the complete chapters 8 and 9.
4
QoS Architecture and RAB attributes

From a user point-of-view services are considered end-to-end, this means from a Terminal Equipment (TE) to another TE. An End-to-End Service may have a certain Quality of Service (QoS) which is provided for the user through the different networks. In UMTS, it is the UMTS Bearer Service that provides the requested QoS through the use of different QoS classes as defined in [2].

The UMTS Bearer Service consists of two parts, the Radio Access Bearer (RAB) Service and the Core Network Bearer Service. The Radio Access Bearer Service is realised by a Radio Bearer (RB) Service and an Iu-Bearer Service. The relationship between the services is illustrated in figure 4.1.
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Figure 4.1: UMTS QoS Architecture

The Radio Access Bearer (RAB) Service is characterised by a number of attributes such as Traffic class, Maximum bit rate, Guaranteed bit rate, SDU error ratio, Residual BER, Transfer Delay etc. As a first approach the four following attributes have been considered to come up with the parameter settings in clause 7 for FDD mode and 8 for TDD mode:

-
Traffic class;

-
SSD;

-
Maximum bit rate;

-
Residual BER.

The Traffic classes are explained in table 4.1. The Maximum bit rate has been considered at RLC layer and Physical Layer for the acknowledged and unacknowledged modes respectively. The Residual BER is understood as BER at RLC layer and Transport BLER for the acknowledged and unacknowledged modes respectively.

Table 4.1: Traffic classes

	Traffic class
	Conversational class

conversational RT

	Streaming class

streaming RT

	Interactive class

Interactive best effort

	Background

Background best effort

	Fundamental characteristics
	-
Preserve time relation (variation) between information entities of the stream


Conversational pattern (stringent and low delay)
	-
Preserve time relation (variation) between information entities of the stream (i.e. some but constant delay)
	
Request response pattern 


Preserve payload content
	
Destination is not expecting the data within a certain time


Preserve payload content

	Example of the application
	-
speech, video, …
	-
facsimile (NT)

-
streaming audio and video
	-
Web browsing
	-
background download of  emails


5
List of RABs and SRBs

The following tables provide examples of Radio Access Bearers (RABs) which can be realised by various Radio Bearers (RBs) as defined in clauses 7 and 8. The data rate given for each RAB is the maximum data rate that can be supported by that RAB in case of non-relatime RABs. For realtime RABs the given datarate are the guaranteed and max. bitrates. 
The mapping between Radio Access Bearer and Radio Bearer is internal to UTRAN Radio Resource Management and not standardised. Based on certain Radio Access Bearer attributes, resource utilisation or radio conditions, different Radio Bearers can fulfill the Radio Access Bearer requirements.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


5.1 Interactive or background class Radio Access Bearers (PS domain)
The following table list typical maximum RAB datarates independently for uplink and downlink. These maximum bitrates are part of the “RAB parameters” received by the RNC in the RANAP: RAB ASSIGNMENT messages and must be mandatorily provided from the CN (SGSN) to the UTRAN (RNC). Any combination of the listed example datarates is possible.
Table 5.1: Interactive or Background / UL: [m] kbps DL: [m] kbps / PS RAB 
	Max UL bitrate [m] kbps
	Max DL bitrate [m] kbps

	0

8

16

32

64 

128
144
256

384
512
1024
2048

3072

4096


	0

8

16

32

64

128
144
256

384
512
1024
2048

3072

4096

6144

7168
8192

10240

12288

14336

	
	

	
	

	
	

	
	


5.2 Streaming class Radio Access Bearers 
5.2.1 CS domain
The following table list typical guaranteed and maximum RAB datarates independently for uplink and downlink which can be used by CS streaming applications for example. These guranteed and maximum bitrates are part of the “RAB parameters” received by the RNC in the RANAP: RAB ASSIGNMENT messages and must be mandatorily provided from the CN (SGSN) to the UTRAN (RNC) for the streaming traffic class. Any combination of the listed example datarates is possible. It should be noted that the requested max. bitrate should always be equal to the requested guaranteed bitrate for a given connection.
Table 5.2: Streaming / unknown / UL: [g] [m] kbps DL: [g] [m] kbps / CS RAB 
	Guaranteed UL bitrate [g] kbps for streaming
	Max UL bitrate* [m] kbps for streaming
	Guaranteed DL bitrate [g] kbps for streaming
	Max DL bitrate* [m] kbps for streaming

	0

14.4
28.8

57.6
64
	0

14.4

28.8

57.6
64
	0

14.4

28.8

57.6
64
	0

14.4

28.8

57.6
64

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


NOTE:
 *The requested max. bitrate shall always be equal to the requested guaranteed bitrate.

5.2.2
PS domain
The following table list typical guaranteed and maximum RAB datarates independently for uplink and downlink which can be used by PS streaming applications for example. These guranteed and maximum bitrates are part of the “RAB parameters” received by the RNC in the RANAP: RAB ASSIGNMENT messages and must be mandatorily provided from the CN (SGSN) to the UTRAN (RNC) for the streaming traffic class. Any combination of the listed example datarates is possible. It should be noted that the requested max. bitrate should always be equal or higher than the requested guranteed bitrate for a given connection.
Table 5.3: Streaming / unknown / UL: [g] [m] kbps DL: [g] [m] kbps / PS RAB 
	Guaranteed UL bitrate [g] kbps for streaming
	Max UL bitrate* [m] kbps for streaming
	Guaranteed DL bitrate [g] kbps for streaming
	Max DL bitrate* [m] kbps for streaming

	0

8

16

32

64

128
256
384
	0

8

16

32

64 

128

256

384


	0

8

16

32

64

128

256

384
512

1024
	0

8

16

32

64

128

256

384
512
1024
2048

3072

4096

6144

7168
8192

10240

12288

14336

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


NOTE:
 *The requested max. bitrate shall always be equal or higher than the requested guaranteed bitrate.
5.3 Conversational class Radio Access Bearers 
5.3.1
CS domain
Table 5.4: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / CS RAB 
	UL [Y] kbps for CS voice
	DL [Y] kbps for CS voice

	4.75
5.15
5.9
6.7

7.4
7.95 
10.2
12.2
	4.75
5.15
5.9
6.7

7.4
7.95
10.2 
12.2


NOTE:
It is understood that for speech service the AMR mode may be operated asymmetrically for the uplink and downlink. Multirate AMR can apply a set of UL and DL datarate out of the entire set of NB-AMR rates, where the set is the same for UL and DL, while the RAB configuration is always set up  symmetrical (e.g. same rates in the UL and DL).
Table 5.5: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / CS RAB 
	UL [Y] kbps for CS voice (WB-AMR)
	DL [Y] kbps for CS voice (WB-AMR)

	6.60 

8.85 

12.65

14.25 

15.85 

18.25 

19.25 

23.05

23.85
	6.60 

8.85 

12.65

14.25 

15.85 

18.25 

19.25 

23.05

23.85


NOTE:
It is understood that for speech service the AMR mode may be operated asymmetrically for the uplink and downlink. Multirate AMR can apply a set of UL and DL datarate out of the entire set of WB-AMR rates, where the set is the same for UL and DL, while the RAB configuration is always set up  symmetrical (e.g. same rates in the UL and DL).
Table 5.6: Conversational / unknown / UL: [Y] kbps DL: [Y] kbps / CS RAB 
	UL [Y] kbps for CS video or data
	DL [Y] kbps for CS video or data

	28.8
32
64 
	28.8

32

64 


NOTE:
The datarates selected must be symmetrically for the uplink and downlink.
5.3.2
PS domain
Table 5.7: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / PS RAB 
	UL [Y] kbps for PS voice
	DL [Y] kbps for PS voice

	16.8

38.8
40

42.8
	16.8

38.8
40

42.8


Table 5.8: Conversational / unknown / UL: [Y] kbps DL: [Y] kbps / PS RAB 

	UL [Y] kbps for PS voice
	DL [Y] kbps for PS voice

	8

16
	8

16


5.4 Signalling Radio Bearers (Control Plane)
Table 5.2 provides examples of Signalling Radio Bearers (SRBs) which can use configurations as defined in clauses 7, 8 and 9.

Table 5.8: Signalling Radio Bearers (SRBs)

	#
	Maximum rate, kbps
	Logical channel
	PhyCh onto which SRBs are mapped

	1
	UL:1.7 DL:1.7
	DCCH
	DPCH

	2
	UL:3.4 DL:3.4
	DCCH
	DPCH

	3
	UL:13.6 DL:13.6
	DCCH
	DPCH

	4
	DL:27.2 (alt. 40.8)
	DCCH
	SCCPCH

	5
	UL:16.6
	CCCH
	PRACH

	6
	DL:30.4 (alt. 45.6)
	CCCH
	SCCPCH

	7
	DL:33.2 (alt. 49.8)
	BCCH:
	SCCPCH

	8
	DL:24 (alt. 6.4)
	PCCH
	SCCPCH

	9
	UL:16.8 (TDD)
	SHCCH
	PRACH

	10
	UL:16.8 (TDD)
	SHCCH
	PRACH or PUSCH

	11
	DL:16 (TDD)
	SHCCH
	SCCPCH

	12
	DL:16 (TDD)
	SHCCH
	SCCPCH or PUSCH

	13
	DL: 0.15
	DCCH
	DPCH


6
Combinations of RABs

Any combination of the listed RABs in chapter 5 is possible.  Based on the selected RAB or RAB combination, the Radio Ressource Management (RRM) inside the RNC selects appropriate Radio Bearers (RB) from chapters 7, 8 or 9.
For a valid configuration the Signalling Radio Bearer listed in 5.4. is existing alone or it is combinined with  one or multiple RABs out of 5.1, 5.2, 5.3. Configuration limitations are listed below the tables in 5. 
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