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Foreword

This Technical Report 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 constitutes a study of the evolution of the GERAN to provide conversational QoS class by enhancements to the existing 2G interfaces and protocols. It is the objective of this study to assess the feasibility of the provision of conversational services, as well as to estimate the amount of work required for implementation, both in the standards and in the products. Although the present document refers to A/Gb mode evolution, the focus is on enhancements to the packet switched domain i.e. when conversational services are provided over the Gb interface.

2. References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1] 3GPP TD G2-020151: "Architecture for a Flexible Layer One", source Nokia.

[2] 3GPP TD GP‑021033: "On the Introduction of FLOC in GERAN", source Siemens.

[3] 3GPP TD AHAGB-010: "Dedicated Channels for enhanced Gb", source Siemens.

[4] 3GPP TR 21.905: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications".

[5] 3GPP TS 21.877 "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Radio optimisation impacts on PS architecture".

[6] 3GPP TS 22.105, "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Service aspects; Services and Service Capabilities".

[7] 3GPP TS 23.107, "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; QoS Concept and Architecture ".

[8] 3GPP TS 23.207,"3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; End-to-End QoS Concept and Architecture".

[9] 3GPP TS 25.922 "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Radio resource management strategies".

[10] 3GPP TR 43.055, "3rd Generation Partnership Project; Technical Specification Group GSM/EDGE Radio Access Network; Dual Transfer Mode; Stage 2".

[11] 3GPP TS 43.064,"3rd Generation Partnership Project; Technical Specification Group GERAN; Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Overall description of the GPRS radio interface; Stage 2".

[12] RFC 1144 (February 1990), "Compressing TCP/IP Headers for Low-Speed Serial Links".

[13] RFC 2507 (February 1999), "IP Header Compression".

[14] RFC 3095 (July 2001), " RObust Header Compression (ROHC): Framework and four profiles: RTP, UDP, ESP, and uncompressed".

3. Definitions, symbols and abbreviations

3.1. Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 21.905 [4] and the following apply.

A/Gb mode: mode of operation of the MS when connected to the Core Network via GERAN and the A and/or Gb interfaces.

Iu mode: mode of operation of the MS when connected to the Core Network via GERAN or UTRAN and the Iu interface.

3.2. Symbols

For the purposes of the present document, the following symbols apply:

A
Interface between a BSS and an MSC

Gb
Interface between a BSS and an SGSN

Gn
Interface between two SGSNs

Iu
Interface between a BSS/RNC and the CN

Um
Interface between the MS and the BSS

Uu
Interface between the UE and the Node B.

3.3. Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATM
Asynchronous Transfer Mode

BSC
Base Station Controller

BSS
Base Station Sub-system

BSSGP
B
BTS
Base Transceiver Station

CN
Core Network

CS
Circuit Switched

DTM
Dual Transfer Mode

EDGE
Enhanced Data rates for Gsm Evolution

EEP
Equal Error Protection

FLO
Flexible Layer One

GboIP
Gb over IP

GERAN
Gsm/Edge Radio Access Network

GPRS
General Packet Radio Service

GSM
Global System for Mobile communications

GTP
Gprs Tunnelling Protocol

IMS
Ip Multimedia Subsystem

IP
Internet Protocol

LLC
Logical Link Control

MAC
Medium Access Control

MAC-I
Message Authentication Code for Integrity protection

MGW
Media Gateway

MO
Mobile Originated

MPLS
Multi-Protocol Label Switching

MRF
Media Resource Function

MS
Mobile Station

MSC
Mobile Switching Centre

MT
Mobile Terminated

MTU
Maximum Transfer Unit

PDP
Packet Data Protocol

PDTCH
Packet Data Traffic CHannel

PTCCH
Packet Timing advance Control CHannel

PFC
Packet Flow Context

PS
Packet Switched

QoS
Quality of Service

RAB
Radio Access Bearer

RAN
Radio Access Network

RAT
Radio Access Technology

RAU
Routeing Area Update

RLC
Radio Link Control

RNC
Radio Network Controller

ROHC
RObust Header Compression

RTP
Real Time Protocol

SACCH
Standalone Associated Control CHannel

SAPI
Service Access Point Identifier

SGSN
Serving Gprs Support Node

SIP
Session Initiated Protocol

SNDCP
Sub-Network Dependent Convergence Protocol
TBF
Temporary Block Flow

TD
Technical Document

TF
Transport Format

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TR
Technical Report

TS
Technical Specification

UDP
User Datagram Protocol

UE
User Equipment

UEP
Unequal Error Protection

UMTS
Universal Mobile Telephony System

UTRAN
Umts Terrestrial Radio Access Network

VoIP
Voice over IP

XID
eXchange IDentification

4. Requirements and guidelines for A/Gb mode evolution

4.1. General

This clause collates the requirements and guidelines upon which the evolution of A/Gb mode shall be based. These are classified into:

-
end-user service, and

-
architecture.

Requirements are binding statements for all the possible solutions to develop the features described in clause 5; i.e. all the possible solutions shall conform to all the applicable requirements: the general ones described in this clause as well as the feature-specific ones described in the corresponding sub-clauses. As all the requirements shall be met, this document does not contain conflicting requirements.

Guidelines are recommendations for all the possible alternatives to develop the features described in clause 5; i.e. all the possible solutions should conform to all the applicable guidelines: the general ones described in this clause as well as the feature-specific ones described in the corresponding sub-clauses. Guidelines should not conflict with other guidelines. Guidelines shall not conflict with requirements.

NOTE:
In order to allow a more flexible study of solutions, some of the statements in this version of the document are presented as guidelines, whereas it is possible that they become requirements in the future.

4.2. End-user service requirements and guidelines

4.2.1. End-user service requirements

The GERAN A/Gb mode shall support those services that the UMTS conversational service classe (see 3GPP TS 23.107 [7]) would support.

NOTE:
There may be some limitations on End-user services due to the different air-interfaces and physical layers in GERAN and UTRAN.

4.2.2. End-user service guidelines

No end-user service guidelines have been identified.

4.3. Architectural requirements and guidelines

4.3.1. Architectural requirements

 The following architectural requirements have been identified:

-
IMS shall be supported in GERAN A/Gb mode (see 3GPP TS 23.207 [8]).

-
The core network supporting the GERAN shall use the same QoS attributes/parameters as used for the UMTS core network (see 3GPP TS 23.107 [7]).

The GERAN A/Gb mode shall support the UMTS conversational QoS classe, as required for the UTRAN (see 3GPP TS 23.107 [7]).
It shall be possible to support services towards the CS and PS domain s in parallel.
-
The architecture and the functional split of GSM/GPRS shall be maintained: the same or similar functions shall continue to be performed in the same network elements and in the same protocol layers.
- 
The enhancements shall be defined so that they can be implemented in phases of increasing functionality.
4.3.2. Architectural guidelines

The following architectural guidelines have been identified:

-
.

-
The GERAN A/Gb mode should support the same UMTS QoS attribute value ranges as required for the support of support of the conversational QoS class (see 3GPP TS 23.107 [7]). This is studied further in sub-clause 4.4.

-
The radio network should not be optimised for a few given services, but instead be flexible enough to deploy efficiently any IP multimedia application.

-
The radio and network resources should be used as efficiently as possible.

-

NOTE:
Ericsson proposes to add the following requirement: "The enhancements shall be optional for the mobile station".

4.4. QoS Model

4.4.1. Architecture

This section introduces a logical (as this is potentially not used in the architecture) bearer service dedicated to enhanced Gb, namely the Gb Radio Access Bearer service (Gb RAB). The End-to-End-Service used by the TE will be realised using a TE/MT Local Bearer Service, a UMTS Bearer Service and an External Bearer Service.

The UMTS Bearer service consists of two parts, the Radio Access Bearer service and the Core Network Bearer service. Both services reflect the optimised way to realise the UMTS Bearer service over the respective cellular network topology taking into account aspects such as mobility and mobile subscriber profiles.

From 3GPP TS 23.107 [7] the tables of the attribute value ranges for the UMTS bearer and RAB service are used as a basis for the definition of a new attribute value range table for the Gb RAB.
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Figure 1 – QoS architecture.
4.4.2. Attribute Value Ranges

4.4.2.1. General

For the UMTS Bearer service and Gb Radio Access Bearer services, a list of finite attribute values or the allowed value range is defined for each attribute. The value list and the value range define the values that are possible to be used for an attribute considering every possible service condition. When a service is defined as a combination of attributes, further limitations may apply; for example, it may not be possible to use the shortest possible delay 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 [6].

4.4.2.2. Ranges of UMTS Bearer Service Attributes

The table in annex C lists the value ranges of the UMTS bearer service attributes as defined in TS 23.107 [1]. The value ranges reflect the capability of UMTS network. 

4.4.2.3. Ranges of eGb Radio Access Bearer Service Attributes

Table 1 below lists the value ranges of the Gb RAB service attributes for the conversational class. The value ranges reflect the capability of the UTRAN. In the table, it has been highlighted in yellow the values that require further evaluation according to characteristics of the GERAN in order to define ranges of Gb RAB service attributes. This table is considered as a starting point for a further discussion on the requirements.

Table 1: Value ranges for Gb Radio Access Bearer service attributes for conversational class

	Traffic class
	Conversational class

	Maximum bitrate (kbps)
	< 2 048 (1) (2)

	Delivery order
	Yes/No

	Maximum SDU size (octets)
	<=1 500 or 1 502 (4)

	SDU format information
	(5)

	Delivery of erroneous SDUs
	Yes/No/- (6)

	Residual BER
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 

	SDU error ratio
	10-2, 7*10-3, 10-3, 10-4, 10-5 

	Transfer delay (ms)
	80 – maximum value 

	Guaranteed bit rate (kbps)
	< 2 048 (1) (2)

	Traffic handling priority
	

	Allocation/Retention priority
	1,2,3

	Source statistic descriptor
	Speech/unknown


NOTE:
the following notes have been extracted from 3GPP TS 23.107 [7].

1)
Bitrate of 2048 Kbps requires that UTRAN operates in transparent RLC protocol mode, in this case the overhead from layer 2 protocols is negligible.

2)
The granularity of the bit rate attributes shall be studied. Although the UMTS network has capability to support a large number of different bitrate values, the number of possible values shall be limited not to unnecessarily increase the complexity of for example terminals, charging and interworking functions. Exact list of supported values shall be defined together with SA1, N1, N3 and RAN2.

3)
Impact from layer 2 protocols on maximum bitrate in non-transparent RLC protocol mode shall be estimated.

4)
In case of PDP type = PPP, maximum SDU size is 1502 octets. In other cases, maximum SDU size is 1500 octets.
5)
Definition of possible values of exact SDU sizes for which UTRAN can support transparent RLC protocol mode, is the task of RAN3.

6)
Values are derived from CRC lengths of 8, 16 and 24 bits on layer 1.

The characteristics of the GERAN radio interface, however, put severe limitations to these values. The following are some of the possible modifications caused by these limitations:

-
Due to the high requirements on the input filter, most MSs can operate in GERAN at one time either in transmitting or in receiving mode. Therefore requirements put on the bearer symmetry lead to a further limitation of the maximum and guaranteed bit rate of the Gb RAB for the conversational class. It should be considered to reduce the maximum and guaranteed bit rate for the conversational class to 128 Kbps (3 timeslots downlink + 3 timeslots uplink).

-
The residual BER parameter has to take into account the existing (E)GPRS coding schemes. It can therefore be considered to suppress the residual BER 10-5 and 10-6 for conversational bearers. The above note 6 should be modified to take into account the CRC lengths as defined in layer 2 in GERAN.

-
The SDU error ratio parameter has to take into account the existing (E)GPRS coding schemes. It can therefore be considered to suppress the SDU error ratio 10-5 and 10-6 for conversational bearers.

-
The transfer delay has to be modified to take into account the CN/RAN split of the Gb interface.

4.4.2.4. QoS Attribute Mapping from UMTS Bearer to Gb RAB

When establishing a UMTS bearer and the underlying Gb Radio Access Bearer for support of a service request, some attributes on UMTS level do not typically have the same value as corresponding attribute on Gb Radio Access Bearer level. For example, the requested transfer delay for the UMTS bearer is typically larger than the requested transfer delay for the Gb Radio Access Bearer, as the transport through the core network will use a part of the acceptable delay.

The following attributes/settings the attribute value for the UMTS bearer will normally be the same as the corresponding attribute value for the Gb Radio Access Bearer:

-
Maximum bitrate;

-
Delivery order;

-
Delivery of erroneous SDUs (see note 1);

-
Guaranteed bit rate;

-
Traffic handling priority;

-
Allocation/Retention priority;

-
Maximum SDU size; and

-
SDU format information (see note 2).

NOTE 1:
If Delivery of erroneous SDUs is set to 'Yes' the handling of error indications on UMTS Bearer level and Gb Radio Access Bearer level differs. Error indications can only be provided on the MT/TE side of the UMTS bearer. On the CN Gateway side error indications can not be signalled outside of UMTS network in release 1999. Error indications can be provided on both end-points of the Gb Radio Access Bearer.

NOTE 2:
List of exact sizes of SDU's shall be the same, exact format of SDU payload does not exist on UMTS Bearer level.

For the following attributes, the attribute value for the UMTS bearer will normally not be the same as the corresponding attribute value for the Gb Radio Access Bearer. The relation between the attribute values for UMTS Bearer service and Gb Radio Access Bearer service depends on the implementation and, for example, on network dimensioning.

-
Residual BER;

NOTE:
Residual BER for Gb Radio Access Bearer service needs to be reduced with the bit errors introduced in the core by the Core Network Bearer service.

-
SDU error ratio; and

NOTE:
SDU error ratio for Gb Radio Access Bearer service needs to be reduced with the errors introduced in the core network, by Core Network Bearer service.

-
Transfer delay.

NOTE:
Transfer delay for Gb Radio Access Bearer service needs to be reduced with the delay introduced in the core network, e.g. on transmission links or in a codec resident in the Core Network.

The following attributes/settings only exist on the Gb Radio Access Bearer level:

-
Source statistics descriptor is set to speech if the Gb Radio Access Bearer transports compressed speech generated by the codec integrated in the core network.

The SDU format information is not relevant for the Gb Radio Access Bearer.

4.5. Open issues

Table 2 summarises the issues that remain open regarding the general requirements and guidelines. A collection of all the open issues is included in an annex to this document.

Table 2 – Open issues for requirements and guidelines.

	No
	Description
	Companies
	Priority

	Status/Comments

	4
	QoS set of attribute values

The QoS set of attribute values to be supported has not been identified as yet.
	
	Medium
	Open

QoS model introduced in GP-022451. See sub-clause 4.4 of the present document.

	5
	Service limitations

Limitations in the services able to be offered by an evolved GERAN A/Gb mode compared to UTRAN need to be identified and notified to SA1.
	
	Medium
	Open

Limitations due to different mobility management need to be taken into consideration.

Discussion initated in GP-022451.

Use cases for conversational services should be discussed with S4.

	15
	Functional split

A modification of the current functional split between RAN and CN (in the context of support of real time QoS classes) needs to be studied.
	
	High
	Closed: the functional split shall not be changed. See GP-022408 and GP-022485.





� High, Medium or Low.
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