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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 via enhancements to the existing 2G interfaces and protocols. It is the objective of this study to assess the feasibility of such enhancements as well as to estimate the amount of work required for their 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 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 TSG-GERAN GP#9(02)021233, "Feasibility Study on A/Gb enhancements", source: AWS, Ericsson, Motorola, Nokia, Nortel Networks, Siemens.

NOTE:
Alcatel, Cingular Wireless and Vodafone Group to be added as supporting companies in the next revision.

[2] 3GPP TR 21.905: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications".

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

[4] 3GPP TS 23.207 (add details).
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 [2] 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:

BSC
Base Station Controller

BSS
Base Station Sub-system

BSSGP
Bss Gprs Protocol

CN
Core Network

EDGE
Enhanced Data rates for Gsm Evolution

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

MS
Mobile Station

MSC
Mobile Switching Centre

PDTCH
Packet Data Traffic CHannel

PTCCH
Packet Timing advance Control CHannel

PFC
Packet Flow Context

PS
Packet Switched

QoS
Quality of Service

RAN
Radio Access Network

RAT
Radio Access Technology

RLC
Radio Link Control

RNC
Radio Network Controller

RTP
Real Time Protocol

SACCH
Standalone Associated Control CHannel

SAPI
Service Access Point Identifier

SGSN
Serving Gprs Support Node

SNDCP
Sub-Network Dependent Convergence Protocol
TBF
Temporary Block Flow

TS
Technical Specification

UDP
User Datagram Protocol

UE
User Equipment

UMTS
Universal Mobile Telephony System

UTRAN
Umts Terrestrial Radio Access Network

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, 

-
architecture and 

-
security.

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.

4.2. End-user service requirements and guidelines

4.2.1. End-user service requirements

No end-user service requirements have been identified.

4.2.2. End-user service guidelines

The following end-user service guidelines have been identified:

-
GERAN A/Gb mode should support the same end-user services as UTRAN.

NOTE:
There will be some limitations due to the different air-interfaces and physical layers in GERAN and UTRAN.

NOTE:
This requirement does not include security (see sub-clause 4.4).

4.3. Architectural requirements and guidelines

4.3.1. Architectural requirements

No architectural requirements have been identified.

4.3.2. Architectural guidelines

The following architectural guidelines have been identified:

-
The enhancements should be defined so that they can be implemented in phases of increasing functionality.

-
IMS should be supported in GERAN A/Gb mode (Add reference to 23.207).

-
The core network supporting the GERAN should use the same QoS attributes and attribute values as used for the UMTS core network (see 3GPP TS 23.107 [3]).

-
GERAN A/Gb mode should support the same UMTS QoS classes (i.e. conversational, streaming, interactive, and background class), QoS attributes (e.g. maximum bitrate, guaranteed bitrate, delivery order, etc) and QoS attribute value ranges as required for the UTRAN (see 3GPP TS 23.107 [3]).

NOTE:
There will be some limitations on the range of QoS attribute values due to the different air-interfaces and physical layers in GERAN and UTRAN. Not all combinations of QoS attribute values are necessarily required to be supported.

NOTE:
The set of attribute values to be supported is for further study.

-
Support for multiple sets of QoS attribute values in parallel should be provided in GERAN A/Gb mode.

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

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

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

-
The architecture and the functional split of GSM/GPRS should be maintained: the same or similar functions should continue to be performed in the same network elements and in the same protocol layers.
-
It should be possible to support services towards the CS and PS domains in parallel.
4.4. Security requirements and guidelines

4.4.1. Security requirements

No security requirements have been identified.

4.4.2. Security guidelines

No security guidelines have been identified.

4.5. Open issues

Table 1 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 1 – 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

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.

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
Open


5. Features for A/Gb mode evolution

5.1. General

This clause contains the study of different features that may be considered part of the evolution of A/Gb mode. The following features are under the scope of this document:

-
Multiple parallel data flows between BSS and MS;

-
Handover of PS services;

-
Radio channel support for real time QoS;

-
DTM enhancements;

-
Network transport aspects for support of real time QoS;

-
Modification of SNDCP/LLC;

-
IP header adaptation;

-
Protocol aspects of Unequal Error Protection;
-
Integrity protection; and
-
Ciphering.

Each of these features is analysed in a separate sub-clause. Each of these sub-clauses is sub-divided in a similar structure:

-
Feature name

-
Introduction

-
Requirements and guidelines

-
Relationship with other features

-
Description of the solution(s)

-
[Solution 1]

-
[Solution 2]

…

-
[Solution N]

-
[Preferred solution]

-
[Open issues]

where

-
'[…]' denotes optional sub-clauses; 

-
the sub-clauses Relationship with other features should be as descriptive as possible; and

-
the sub-clauses Open issues contains the feature-specific open issues.

Each of the sub-clauses describing a solution is sub-divided as follows:

-
Solution y

-
General description of the solution

-
Impact on the protocol layers

-
Impact on the system elements

-
Impact on the terminal

-
Impact on the RAN

-
Impact on the CN

-
Impact on the standards

-
Affected specifications

-
Estimated standardisation time

where

-
the sub-clauses Impact on protocol layers are sub-divided further to describe the impact on those of the following protocols that are affected by the incumbent solution: SNDCP, LLC, BSSGP, RR, RLC/MAC and L1/PHY, and

-
the sub-clauses Impact on protocol layers and Impact on the standards refer only to .

5.2. Multiple parallel data flows between BSS and MS

5.2.1. Introduction

As mobile station processing capabilities and packet data centric service offerings continue to increase, mobile stations will have to support an increasing number of PDP contexts with increasingly varied quality of service requirements. For instance, mobile users who have a real time audio, a web browser and an e-mail application running at the same time require support for all these applications with their appropriate QoS.

In the core network there are no particular restrictions for multiple, parallel data flows, but in the current GERAN those data flows are multiplexed into a single data flow (TBF) through the BSS and the radio protocol layers managed by the BSS (e.g. RLC/MAC).

To support multiple parallel data flows over the radio interface, a solution with multiple active TBFs for one user is needed. This will give BSS the ability to control the multiplexing of different TBFs on a radio block level.
5.2.2. Requirements and guidelines

5.2.2.1. Requirements

-
Multiple parallel data flows to/from one MS shall be realised through introduction of multiple TBFs.

-
Support of multiple TBFs shall be optional for the mobile station. Multiple TBF support shall be indicated by the MS to the network as a separate feature.

-
Multiple TBFs shall be supported both in multi-slot and single-slot operation.

-
Multiple TBFs shall be supported for uplink and for downlink data streams.

-
Multiple TBFs shall be supported on PDTCHs.

-
Each TBF supported by an MS shall be able to possess different QoS characteristics (i.e. a separate RLC instance must be provided for each TBF).

-
Multiple TBFs shall be multiplexed on a radio block basis.

-
Both dynamic allocation and extended dynamic allocation shall be supported for multiple TBFs.

NOTE:
During the GERAN2 #9bis meeting, there were discussions on the following two bullet points, with no clear conclusion:

-
A Multiple TBF capable MS shall support signalling for 8 uplink TBFs.

-
A Multiple TBF capable MS shall support signalling for 8 downlink TBFs.

5.2.2.2. Guidelines

5.2.3. Relationship with other features

Relations with the following features are foreseen:

-
Downlink flow control per PFC over the BSSGP interface in order to meet QoS characteristics.

-
Handover of PS services in order to support the traffic classes streaming and conversational.

-
Radio channel combination for support of conversational and streaming services in order to support those traffic classes.

NOTE:
The relationship between Multiple parallel data flows between BSS and MS and other features needs to be clarified in more detail.

5.2.4. Description of the solution(s)

5.2.4.1. General description of the solution

NOTE:
A general description of the solution for multiple parallel data flows between BSS and MS is for further study.

NOTE:
The following bullet points have been extracted from the Ericsson contribution:

-
One TBF shall be limited to carrying information for one BSS packet flow context. This requirement is based on recognising the limited practical value of allowing PFCs that are realised using different LLC engines (i.e. each PFC is mapped to a unique LLC SAPI) to share a common RLC engine. 

-
One USF shall be allocated per timeslot allocated to an uplink TBF. 

-
The BSS shall be responsible for scheduling each uplink TBF using USF values according to the restrictions of the resources allocated for any given uplink TBF (e.g. number of timeslots allocated).

-
TBFs subject to handover treatment shall be supported in order to accommodate PFC QoS requirements that call for minimal service interruption during cell change.

-
When cell change is required, a TBF not subject to handover shall be released and then re-established once the MS enters the new cell.

-
When cell change is required, a TBF subject to handover shall be allocated resources for use in the new cell prior to cell change and shall be directed to the new cell via a handover command.

5.2.4.2. Impact on the protocol layers

NOTE:
The protocol impact of the solution for multiple parallel data flows between BSS and MS is for further study.

5.2.4.3. Impact on the system elements

5.2.4.3.1. Impact on the terminal

The following impact has been identified on the MS:

-
New procedures for establishment, re-establishment and release of multiple TBFs are needed.

-
A new control protocol entity above RLC/MAC may be introduced to support TBFs that are subject to handover treatment.

-
Support for multiple uplink and downlink RLC instances has to be introduced.

5.2.4.3.2. Impact on the RAN

The following impact has been identified on the GERAN:

-
New procedures for establishment, re-establishment and release of multiple TBFs are needed.

-
A new control protocol entity above RLC/MAC may be introduced to support TBFs that are subject to handover treatment.
-
Multiplexing and uplink/downlink scheduling of radio blocks to different TBFs belonging to one MS has to be introduced.

5.2.4.3.3. Impact on the CN

No impact is foreseen on the core network.

5.2.4.4. Impact on the standards

5.2.4.4.1. Affected specifications

Table 2 contains an estimation of the specification changes and work required for the standardisation of multiple TBF.

Table 2 – Standardisation impact for multiple TBF

Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN
44.060
GERAN2
New RLC/MAC procedures for management of multiple TBFs
FFS

Other TSGs
23.060
SA2
Overview of the new procedures
FFS


23.064 (see note)
SA2
Overview of the new procedures
FFS

Other bodies





NOTE:
Ericsson to check impact on 23.064 (see Annex A:
Open issues).

5.2.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of multiple parallel data flows between BSS and MS is for further study.

5.2.5. Open issues

Table 3 summarises the issues that remain open regarding multiple parallel data flows between BSS and MS. A collection of all the open issues is included in an annex to this document.

Table 3 – Open issues for multiple parallel data flows between BSS and MS.
No
Description
Companies
Priority

Status/Comments

1
Impact of 'Multiple TBFs' in 44.064

Should stage 2 description of the feature be described in this TS?
Ericsson
Low
Open

5.3. Handover of PS services

5.3.1. Introduction

In order to support services of conversational and streaming QoS classes support for handover in the packet switched domain is needed.
5.3.2. Requirements and guidelines

5.3.2.1. Requirements

The decision to initiate a PS handover shall be controlled by the radio access network and be based on channel measurement information and other handover criteria.

Handover shall be supported between cells

-
within a BSC,

-
in different BSCs within an SGSN, 

-
in different BSCs in different SGSNs, and

-
with different radio access technology (GERAN - UTRAN).

Handover from GERAN A/Gb mode to/from GERAN Iu mode shall also be supported.

Other requirements related to the PS handover function shall be of same quality as in GSM (e.g. neighbour cell measurement rate).

5.3.2.2. Guidelines

It should be possible to support PS handover performance that is equal to or better than GSM circuit switched services. In particular, it should be possible to perform PS handover with a transmission interruption of no more than 150 ms.

5.3.3. Relationship with other features

Relations with the following features are foreseen:

-
Multiple parallel data flows where at least one of the flows is subject to handover. However, the functions can be introduced separately.

-
Radio channel combination for support of conversational and streaming services. The functions need to be introduced together.

5.3.4. Description of the solution(s)

5.3.4.1. General description of the solution

NOTE:
The following bullet points have been extracted from the Ericsson contribution.

The PS handover procedure include:

-
reservation of resources in the target cell,

-
measurement reporting for handover decision,

-
signalling channels associated with handover and measurement reporting,

-
duplication and forwarding of data to the source and target cells, and

-
handover messages over the Um, Uu, Gb and Gn interfaces.

A BSS relocation function (new) within the PS handover procedure will make sure that all necessary information is transferred when a mobile station with one or more real-time flows is handed over from one cell to another. This involves:

-
transfer of information from the source cell to the target cell in the case of an intra-BSS handover,

-
transfer of information from the source BSC to the target BSC in the case of an inter-BSS handover, and

-
transfer of information from the source RNC/BSC to the target BSC/RNC in the case of a inter-RAT handover.

5.3.4.2. Impact on the protocol layers

5.3.4.3. Impact on the system elements

5.3.4.3.1. Impact on the terminal

The following impact has been identified on the MS:

-
Continuous measurement reporting for PS handover in packet transfer mode.

-
Support for new channel type.

-
Support of new HOV message

-
Handling of Routeing Area Update on radio interface without stopping real-time data flow.

5.3.4.3.2. Impact on the RAN

The following impact has been identified on the GERAN:

-
Handling of measurement reporting for PS handover.

-
Initiation of the PS handover.

-
Reservation of PS resources.

-
Support for new channel type.

-
Support of new handover messages.

-
Support of indication of which TBF is subject to handover.

-
Handling of Routeing Area Update on radio interface without stopping real-time data flow

5.3.4.3.3. Impact on the CN

The following impact has been identified on the core network:

-
Support for real-time BSS context relocation.

-
Support for real-time relocation of ciphering and GTP tunnel.

-
Support of data forwarding / data duplication mechanisms.

-
Support of indication which TBF is subject to HOV.

NOTE: 
The impacts outlined in this section are related to the chosen function split between the GERAN and the CN and might change if modifications in the function split are required.

5.3.4.4. Impact on the standards

5.3.4.4.1. Affected specifications

Table 4 contains an estimation of the specification changes and work required for the standardisation of handover of PS services.

Table 4 – Standardisation impact for handover of PS services
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN
44.060
GERAN2
FFS
FFS


48.018
GERAN2
FFS
FFS

Other TSGs
23.060
SA2
FFS
FFS


23.064 (see note 2)
SA2
FFS
FFS


29.060
CN2
FFS
FFS

Other bodies





NOTE 1:
The impact of handover of PS services on the standards is for further study.

NOTE 2:
Ericsson to check impact on 23.064 (see Annex A:
Open issues).

5.3.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of handover of PS services is for further study.

5.3.5. Open issues

Table 5 summarises the issues that remain open regarding handover of PS services. A collection of all the open issues is included in an annex to this document.

Table 5 – Open issues for handover of PS services.
No
Description
Companies
Priority

Status/Comments

2
Impact of 'handover of PS services' in 44.064

Should stage 2 description of the feature be described in this TS?
Ericsson
Low
Open

9
PS handover requirements

The speech/radio performance requirements for the handover of TBFs need to be formulated.

Medium
Open


11
Handover and RAU

Interactions between the Handover and the Routeing Area Update procedures need to be studied.

High
Open


5.4. Radio channel support for real time QoS

5.4.1. Introduction

NOTE:
The following bullet points have been extracted from the Ericsson contribution.

Radio channel combinations for support of conversational and streaming services has the following requirements:

-
Signalling channel for measurement reporting, and

-
possibility to provide a guaranteed bit-rate.

It is proposed to introduce handover support for TBFs on shared channels. In order to carry measurement data it is proposed that a SACCH is defined for a shared PDTCH. The SACCH will either replace the PTCCH in the 52-multiframe structure or use the idle frame. This will make it possible for a shared PDTCH to either support two MS using SACCH or one MS using SACCH together with multiple MS using the PTCCH (including legacy MS). The SACCH will use LAPDm as a layer 2 protocol.

5.4.2. Requirements and guidelines

5.4.2.1. Requirements

NOTE:
The requirements for radio channel support for real time QoS are for further study.

5.4.2.2. Guidelines

NOTE:
The guidelines for radio channel support for real time QoS are for further study.

5.4.3. Relationship with other features

NOTE:
The relationship of radio channel support for real time QoS with other features is for further study.

5.4.4. Description of the solution(s)

5.4.4.1. General description of the solution

NOTE:
The general description of radio support for real time QoS is for further study.

5.4.4.2. Impact on the protocol layers

NOTE:
The impact of radio channel support for real time QoS on the protocol layers is for further study.

5.4.4.3. Impact on the system elements

5.4.4.3.1. Impact on the terminal

NOTE:
The impact of radio channel support for real time QoS on the terminal is for further study.

5.4.4.3.2. Impact on the RAN

NOTE:
The impact of radio support for real time QoS on the RAN is for further study.

5.4.4.3.3. Impact on the CN

NOTE:
The impact of radio channel support for real time QoS on the CN is for further study.

5.4.4.4. Impact on the standards

5.4.4.4.1. Affected specifications

Table 6 contains an estimation of the specification changes and work required for the standardisation of radio channel support for real time QoS.

Table 6 – Standardisation impact for radio channel support for real time QoS
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of radio channel support for real time QoS on the standards is for further study.

5.4.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of radio channel support for real time QoS is for further study.

5.4.5. Open issues

Table 7 summarises the issues that remain open regarding radio channel support for real time QoS. A collection of all the open issues is included in an annex to this document.

Table 7 – Open issues for radio channel support for real time QoS.
No
Description
Companies
Priority

Status/Comments

12
Dedicated channels

It is for further study whether or not dedicated channels are needed.

Medium
Open


5.5. DTM enhancements

5.5.1. Introduction

NOTE:
The introduction to DTM enhancements is for further study.

5.5.2. Requirements and guidelines

5.5.2.1. Requirements

NOTE:
The requirements for DTM enhancements are for further study.

5.5.2.2. Guidelines

NOTE:
The guidelines for DTM enhancements are for further study.

5.5.3. Relationship with other features

NOTE:
The relationship of DTM enhancements with other features is for further study.

5.5.4. Description of the solution(s)

5.5.4.1. General description of the solution

NOTE:
The general description of DTM enhancements is for further study.

5.5.4.2. Impact on the protocol layers

NOTE:
The impact of DTM enhancements on the protocol layers is for further study.

5.5.4.3. Impact on the system elements

5.5.4.3.1. Impact on the terminal

NOTE:
The impact of DTM enhancements on the terminal is for further study.

5.5.4.3.2. Impact on the RAN

NOTE:
The impact of DTM enhancements on the RAN is for further study.

5.5.4.3.3. Impact on the CN

NOTE:
The impact of DTM enhancements on the CN is for further study.

5.5.4.4. Impact on the standards

5.5.4.4.1. Affected specifications

Table 8 REF _Ref11644838  contains an estimation of the specification changes and work required for the standardisation of DTM enhancements.

Table 8 – Standardisation impact for DTM enhancements
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of DTM enhancements on the standards is for further study.

5.5.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of DTM enhancements is for further study.

5.5.5. Open issues

Table 9 REF _Ref11653527  summarises the issues that remain open regarding DTM enhancements. A collection of all the open issues is included in an annex to this document.

Table 9 – Open issues for DTM enhancements.
No
Description
Companies
Priority

Status/Comments

6
DTM handover

It is not clear whether or not there is a requirement for the evolved GERAN A/Gb mode to offer simultaneous handover of CS and PS resources.

High
Open

5.6. Network transport aspects for the support of real time QoS

NOTE:
This title may need to be changed to a better indication of the future contents of this sub-clause.

5.6.1. Introduction

In order to support PS services with real-time QoS, usually characterised by small SDU sizes, low latency and using packet loss tolerant end-to-end protocols (e.g. RTP/UDP), some possible enhancements are needed to reduce protocol overhead. The following functions/modifications may be required:

-
Robust RTP/UDP/IP Header compression

-
Modifications/reductions to SNDCP/LLC/RLC/MAC headers.

5.6.2. Requirements and guidelines

5.6.2.1. Requirements

NOTE:
The requirements for network transport aspects for the support of real time QoS are for further study.

5.6.2.2. Guidelines

NOTE:
The guidelines for network transport aspects for the support of real time QoS are for further study.

5.6.3. Relationship with other features

NOTE:
The relationship of network transport aspects for the support of real time QoS with other features is for further study.

5.6.4. Description of the solution(s)

5.6.4.1. General description of the solution

NOTE:
The general description of network transport aspects for the support of real time QoS is for further study.

5.6.4.2. Impact on the protocol layers

NOTE:
The impact of network transport aspects for the support of real time QoS on the protocol layers is for further study.

5.6.4.3. Impact on the system elements

5.6.4.3.1. Impact on the terminal

NOTE:
The impact of network transport aspects for the support of real time QoS on the terminal is for further study.

5.6.4.3.2. Impact on the RAN

NOTE:
The impact of network transport aspects for the support of real time QoS on the RAN is for further study.

5.6.4.3.3. Impact on the CN

NOTE:
The impact of network transport aspects for the support of real time QoS on the CN is for further study.

5.6.4.4. Impact on the standards

5.6.4.4.1. Affected specifications

Table 10 contains an estimation of the specification changes and work required for the standardisation of network transport aspects for the support of real time QoS.

Table 10 – Standardisation impact for network transport aspects for the support of real time QoS
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of network transport aspects for the support of real time QoS on the standards is for further study.

5.6.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of network transport aspects for the support of real time QoS is for further study.

5.6.5. Open issues

Table 11 summarises the issues that remain open regarding network transport aspects for the support of real time QoS. A collection of all the open issues is included in an annex to this document.

Table 11 – Open issues for network transport aspects for the support of real time QoS.
No
Description
Companies
Priority

Status/Comments

7
Delay for conversational services

A study on the delay for the support of conversational services need to be performed. This study should cover:

· Quantitative effect of re-establishing the compressors in the SNDCP layer.

· Its effect on speech quality.

· Comparative analysis with the delay and delay variations in GERAN Iu mode.

Investigations on possible reductions to the delay between the MS and the SGSN.

High
Open

 See G2-020601


5.7. Modification of SNDCP/LLC
5.7.1. Introduction

NOTE:
The introduction to modification of SNDCP/LLC is for further study.

5.7.2. Requirements and guidelines

5.7.2.1. Requirements

NOTE:
The requirements for modification of SNDCP/LLC are for further study.

5.7.2.2. Guidelines

NOTE:
The guidelines for modification of SNDCP/LLC are for further study.

5.7.3. Relationship with other features

NOTE:
The relationship of modification of SNDCP/LLC with other features is for further study.

5.7.4. Description of the solution(s)

5.7.4.1. General description of the solution

NOTE:
The general description of modification of SNDCP/LLC is for further study.

5.7.4.2. Impact on the protocol layers

NOTE:
The impact of modification of SNDCP/LLC on the protocol layers is for further study.

5.7.4.3. Impact on the system elements

5.7.4.3.1. Impact on the terminal

NOTE:
The impact of modification of SNDCP/LLC on the terminal is for further study.

5.7.4.3.2. Impact on the RAN

NOTE:
The impact of modification of SNDCP/LLC on the RAN is for further study.

5.7.4.3.3. Impact on the CN

NOTE:
The impact of modification of SNDCP/LLC on the CN is for further study.

5.7.4.4. Impact on the standards

5.7.4.4.1. Affected specifications

Table 12 contains an estimation of the specification changes and work required for the standardisation of modification of SNDCP/LLC.

Table 12 – Standardisation impact for modification of SNDCP/LLC
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of modification of SNDCP/LLC on the standards is for further study.

5.7.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of modification of SNDCP/LLC is for further study.

5.7.5. Open issues

Table 13 summarises the issues that remain open regarding modification of SNDCP/LLC. A collection of all the open issues is included in an annex to this document.

Table 13 – Open issues for modification of SNDCP/LLC.
No
Description
Companies
Priority

Status/Comments







5.8. IP header adaptation
5.8.1. Introduction

NOTE:
The introduction to IP header adaptation is for further study.

5.8.2. Requirements and guidelines

5.8.2.1. Requirements

NOTE:
The requirements for IP header adaptation are for further study.

5.8.2.2. Guidelines

NOTE:
The guidelines for IP header adaptation are for further study.

5.8.3. Relationship with other features

NOTE:
The relationship of IP header adaptation with other features is for further study.

5.8.4. Description of the solution(s)

5.8.4.1. General description of the solution

NOTE:
The general description of IP header adaptation is for further study.

5.8.4.2. Impact on the protocol layers

NOTE:
The impact of IP header adaptation on the protocol layers is for further study.

5.8.4.3. Impact on the system elements

5.8.4.3.1. Impact on the terminal

NOTE:
The impact of IP header adaptation on the terminal is for further study.

5.8.4.3.2. Impact on the RAN

NOTE:
The impact of IP header adaptation on the RAN is for further study.

5.8.4.3.3. Impact on the CN

NOTE:
The impact of IP header adaptation on the CN is for further study.

5.8.4.4. Impact on the standards

5.8.4.4.1. Affected specifications

Table 14 contains an estimation of the specification changes and work required for the standardisation of IP header adaptation.

Table 14 – Standardisation impact for IP header adaptation
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of IP header adaptation on the standards is for further study.

5.8.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of IP header adaptation is for further study.

5.8.5. Open issues

Table 15 summarises the issues that remain open regarding IP header adaptation. A collection of all the open issues is included in an annex to this document.

Table 15 – Open issues for IP header adaptation.
No
Description
Companies
Priority

Status/Comments








5.9. Protocol aspects of Unequal Error Protection
5.9.1. Introduction

NOTE:
The introduction to protocol aspects of Unequal Error Protection is for further study.

5.9.2. Requirements and guidelines

5.9.2.1. Requirements

NOTE:
The requirements for protocol aspects of Unequal Error Protection are for further study.

5.9.2.2. Guidelines

NOTE:
The guidelines for protocol aspects of Unequal Error Protection are for further study.

5.9.3. Relationship with other features

NOTE:
The relationship of protocol aspects of Unequal Error Protection with other features is for further study.

5.9.4. Description of the solution(s)

5.9.4.1. General description of the solution

NOTE:
The general description of protocol aspects of Unequal Error Protection is for further study.

5.9.4.2. Impact on the protocol layers

NOTE:
The impact of protocol aspects of Unequal Error Protection on the protocol layers is for further study.

5.9.4.3. Impact on the system elements

5.9.4.3.1. Impact on the terminal

NOTE:
The impact of protocol aspects of Unequal Error Protection on the terminal is for further study.

5.9.4.3.2. Impact on the RAN

NOTE:
The impact of protocol aspects of Unequal Error Protection on the RAN is for further study.

5.9.4.3.3. Impact on the CN

NOTE:
The impact of protocol aspects of Unequal Error Protection on the CN is for further study.

5.9.4.4. Impact on the standards

5.9.4.4.1. Affected specifications

Table 16 contains an estimation of the specification changes and work required for the standardisation of protocol aspects of Unequal Error Protection.

Table 16 – Standardisation impact for protocol aspects of Unequal Error Protection
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of protocol aspects of Unequal Error Protection on the standards is for further study.

5.9.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of protocol aspects of Unequal Error Protection is for further study.

5.9.5. Open issues

Table 17 summarises the issues that remain open regarding protocol aspects of Unequal Error Protection. A collection of all the open issues is included in an annex to this document.

Table 17 – Open issues for protocol aspects of Unequal Error Protection.
No
Description
Companies
Priority

Status/Comments







5.10. Integrity protection

5.10.1. Introduction

NOTE:
The introduction to integrity protection is for further study.

5.10.2. Requirements and guidelines

5.10.2.1. Requirements

NOTE:
The requirements for integrity protection are for further study.

5.10.2.2. Guidelines

NOTE:
The guidelines for integrity protection are for further study.

5.10.3. Relationship with other features

NOTE:
The relationship of integrity protection with other features is for further study.

5.10.4. Description of the solution(s)

5.10.4.1. General description of the solution

NOTE:
The general description of integrity protection is for further study.

5.10.4.2. Impact on the protocol layers

NOTE:
The impact of integrity protection on the protocol layers is for further study.

5.10.4.3. Impact on the system elements

5.10.4.3.1. Impact on the terminal

NOTE:
The impact of integrity protection on the terminal is for further study.

5.10.4.3.2. Impact on the RAN

NOTE:
The impact of integrity protection on the RAN is for further study.

5.10.4.3.3. Impact on the CN

NOTE:
The impact of integrity protection on the CN is for further study.

5.10.4.4. Impact on the standards

5.10.4.4.1. Affected specifications

Table 18 contains an estimation of the specification changes and work required for the standardisation of integrity protection.

Table 18 – Standardisation impact for integrity protection
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of integrity protection on the standards is for further study.

5.10.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of integrity protection is for further study.

5.10.5. Open issues

Table 19 summarises the issues that remain open regarding integrity protection. A collection of all the open issues is included in an annex to this document.

Table 19 – Open issues for integrity protection.
No
Description
Companies
Priority

Status/Comments







5.11. Ciphering

5.11.1. Introduction

NOTE:
The introduction to ciphering is for further study.

5.11.2. Requirements and guidelines

5.11.2.1. Requirements

NOTE:
The requirements for ciphering are for further study.

5.11.2.2. Guidelines

NOTE:
The guidelines for ciphering are for further study.

5.11.3. Relationship with other features

NOTE:
The relationship of ciphering with other features is for further study.

5.11.4. Description of the solution(s)

5.11.4.1. General description of the solution

NOTE:
The general description of ciphering is for further study.

5.11.4.2. Impact on the protocol layers

NOTE:
The impact of ciphering on the protocol layers is for further study.

5.11.4.3. Impact on the system elements

5.11.4.3.1. Impact on the terminal

NOTE:
The impact of ciphering on the terminal is for further study.

5.11.4.3.2. Impact on the RAN

NOTE:
The impact of ciphering on the RAN is for further study.

5.11.4.3.3. Impact on the CN

NOTE:
The impact of ciphering on the CN is for further study.

5.11.4.4. Impact on the standards

5.11.4.4.1. Affected specifications

Table 20 contains an estimation of the specification changes and work required for the standardisation of ciphering.

Table 20 – Standardisation impact for ciphering
Body
Specification
TSG / WG
Foreseen modifications
Work (months)

TSG GERAN





Other TSGs





Other bodies





NOTE:
The impact of ciphering on the standards is for further study.

5.11.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of ciphering is for further study.

5.11.5. Open issues

Table 21 summarises the issues that remain open regarding ciphering. A collection of all the open issues is included in an annex to this document.

Table 21 – Open issues for ciphering.
No
Description
Companies
Priority

Status/Comments
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6. Outcome of the feasibility study

NOTE:
The outcome of this paper is for further study. It should be completed at the TSG GERAN #10 meeting (24 – 28 June 2002;Helsinki, Finland).

Annex A:
Open issues

Table 24 contains the open issues identified during the elaboration of this feasibility study, with their priority and status. If applicable, it also contains the name of the companies working on the corresponding issue.

Table 24 – Open issues

No
Description
Companies
Priority

Status/Comments

1
Impact of 'Multiple TBFs' in 44.064

Should stage 2 description of the feature be described in this TS?
Ericsson
Low
Open

2
Impact of 'handover of PS services' in 44.064

Should stage 2 description of the feature be described in this TS?
Ericsson
Low
Open

3*
Two sub-clauses for real time QoS

Is there need for two sub-clauses to cover real time related issues, namely Radio channel combinations for support of conversational and streaming services and Support for PS services with real-time QoS?
Ericsson
Medium
Open

4
QoS set of attribute values

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

Medium
Open

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.

6
DTM handover

It is not clear whether or not there is a requirement for the evolved GERAN A/Gb mode to offer simultaneous handover of CS and PS resources.

High
Open

7
Delay for conversational services

A study on the delay for the support of conversational services need to be performed. This study should cover:

· Quantitative effect of re-establishing the compressors in the SNDCP layer.

· Its effect on speech quality.

· Comparative analysis with the delay and delay variations in GERAN Iu mode.

· Investigations on possible reductions to the delay between the MS and the SGSN.

High
Open

 See G2-020601


8*
Flow control per PFC and multiple TBFs

It needs to be decided whether or not the work on 'flow control per PFC' and 'multiple TBFs in A/Gb mode' should be within the scope of this Feasibility Study.

High
Open

See G2-020601


9
PS handover requirements

The speech/radio performance requirements for the handover of TBFs need to be formulated.

Medium
Open


10
LS from SA2 on IMS

Include the contents (or reference) to the LS from SA2 (S2-021529
) in sub-clause 5.7.

High
Open


11
Handover and RAU

Interactions between the Handover and the Routeing Area Update procedures need to be studied.

High
Open


12
Dedicated channels

It is for further study whether or not dedicated channels are needed.

Medium
Open


13*
FLO

Impact on the Flexible Layer 1 WI by the radio support for real time QoS needs to be studied.

High
Open


14*
Transport network

The capabilities of the current transport network/technologies to support real time traffic need to be studied.

High
Open


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
Open


NOTE:
Open issues marked with the ‘*’ symbol are only mentioned in this table; the remaining ones also appear in similar tables throughout the document.

Annex B:
Contact details

Table 25 contains the details for the contacts in the companies supporting the creation of the Work Item for this feasibility study.

Table 25 – Contact details

Company
Contact
Telephone
E-mail

Alcatel
Jacques ACHARD
+33 1 3077 0670
jacques.achard@alcatel.fr

AT&T Wireless Services
Bernard GUARINO
+1 425 580 5889
bernard.guarino@attws.com

Cingular Wireless
Marc GRANT
+1 512 372 5834
marc.grant@cingular.com

Ericsson
Gunnar MILDH
+46 8 764 12 24
gunnar.mildh@era.ericsson.se

Motorola




Nokia Corporation




Nortel Networks
René FAURIE
+33 1 39 44 51 06
faurie@nortelnetworks.com

Orange Group
Lionel OBADIA
+33 1 45 29 67 96
lionel.obadia@francetelecom.com

Siemens
Christina GESSNER
+49 89 722 34355
christina.gessner@icn.siemens.de

Vodafone Group Plc
José Luis CARRIZO MARTÍNEZ
+44 1635 676093
jose-luis.carrizo@vodafone.co.uk

Annex C:
Contributors
Table 26 indicates which the companies supporting the creation of the Work Item for this feasibility study is contributingtowards the different features covered by this feasibility study.

Table 26 – Contributors
Companies

Features
Alcatel
AT&T Wireless Services
Cingular Wireless
Ericsson
Motorola
Nokia Corporation
Nortel Networks
Orange Group
Siemens
Vodafone Group Plc

4. Requirements and guidelines
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5.2. Multiple parallel data flows between BSS and MS



(







5.3. Handover of PS services
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5.4. Radio channel support for real time QoS
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5.5. DTM enhancements
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5.6. Network transport aspects for the support of real time QoS
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5.7. Modification of SNDCP/LLC
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5.8. IP header adaptation
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5.9. Protocol aspects of Unequal Error Protection
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5.10. Integrity protection
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5.11. Ciphering
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Change history

Date
TSG #
TSG Doc.
CR
Rev
Subject/Comment
Old
New

24/4/2002

E-mail


Subject:
[A/Gb+] Version 0.1.0 of feasibility study

From:
Carrizo Martinez Jose Luis [jose-luis.carrizo@VODAFONE.CO.UK]
To:
3GPP_TSG_GERAN@LIST.ETSI.FR
Sent:
Wed 24/04/2002 17:35

0.1.0

7/5/2002

E-mail



Subject:
[A/Gb+] CR to Version 0.1.0 of feasibility study.

From: 
Johan Magnusson (ERA) [johan.magnusson@ERA.ERICSSON.SE]
To: 
3GPP_TSG_GERAN@LIST.ETSI.FR
Sent:
Tue 07/05/2002 16:02
0.1.0
0.2.0

14/5/2002

E-mail



Subject:
[A/Gb+] Version 0.2.0 of feasibility study.

From: 
Carrizo Martinez Jose Luis [jose-luis.carrizo@VODAFONE.CO.UK]
To: 
3GPP_TSG_GERAN@LIST.ETSI.FR
Sent:
Tue 14/05/2002 10:05

0.2.0

30/5/2002

G2-020601



Requirements extracted by the editor from:

"Real Time Services Over GERAN". Source: AWS, Cingular, Rogers, Vodafone Group

0.3.0

30/5/2002

G2-020605



Editor incorporated agreed changes (by GERAN2 #9bis) from:

"Structure of Evolved Gb Feasibility Study & Enhancements". Source: Nokia.
0.2.0
0.3.0

30/5/2002

G2-020661



Editor incorporated agreed changes (by GERAN2 #9bis) from:

"CR to the feasibility study v0.2.0". Source: Siemens.
0.2.0
0.3.0

31/5/2002

E-mail



Subject:
[A/Gb+] Version 0.3.0 of feasibility study.

From: 
Carrizo Martinez Jose Luis [jose-luis.carrizo@VODAFONE.CO.UK]
To: 
3GPP_TSG_GERAN@LIST.ETSI.FR
Sent:
…


0.3.0

12/6/2002

AhAGb-026



“TR ab.cde; A/Gb mode evolution; Feasibility Study (v0.4.0)”; source: rapporteur; 3GPP TSG GERAN ad hoc meeting on A/Gb evolution (Stockholm, 11–13 June 2002)

· Conversion of requirements into guidelines.

· Addition of FFSs as editor’s notes.

· Addition of tables of feature-specific open issues.

· Addition of subclauses for integrity protection, ciphering and DTM enhancements.

· Editorial corrections.
0.3.0
0.4.0

13/6/2002

AhAGb-028



“TR ab.cde; A/Gb mode evolution; Feasibility Study (v0.5.0)”; source: rapporteur; 3GPP TSG GERAN ad hoc meeting on A/Gb evolution (Stockholm, 11–13 June 2002)
· Reorganisation of structure.

· Addition of feature to clause 5.
· Allocation of contributors to annex
0.4.0
0.5.0
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