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Evolution of A/Gb Mode

1 Introduction

In February 2000, a decision was made [1] in GSM standardization (SMG2 and TSG SA2) to evolve the GSM radio access network (GERAN) to provide radio bearers in the PS domain for the four UMTS quality of service classes introduced in Rel-99: conversational, streaming, interactive and background. It was decided that this should be realized by adopting parts of the UTRAN protocol stack and to connect the GERAN to the core network through the Iu interface. The rationale behind this decision was that by aligning GERAN with the UTRAN protocols and interfaces substantial synergies would be achieved.

As the work has progressed, it has become clear that the possibility for reuse of the UTRAN and GERAN A/Gb protocols for GERAN Iu mode that was foreseen in the February 2000 meeting has been limited. On the contrary, due to the requirement that it should be possible to multiplex mobile stations operating in Iu and A/Gb mode on the same time slot and the requirement coming from the UMTS functional split (e.g. Mobility Management and Ciphering), the RLC/MAC and RRC protocols of GERAN Iu mode have diverged both from those of UTRAN Iu mode and from those of GERAN A/Gb mode.

Instead of reaching large synergy effects a third protocol stack is evolving, which will result in a higher development and verification effort than was originally foreseen (see Figure 1 below). This is underlined by the fact that the UMTS alignment via the Iu interface impacts all the layers of the protocol stacks both in the RAN and in the mobile station. It is also clear that the introduction of GERAN Iu mode cannot be easily done in a step-wise fashion, by sub-dividing it into smaller independent features. This will increase the risk for the operators deploying GERAN Iu mode. For example it is not possible to introduce handover and multiple TBFs without introducing RRC, PDCP, SRBs, URBs, new enhanced security and Iu interface support etc. 

Figure 1 – Protocol Stack Evolution
In addition, since February 2000, the development on the Gb interface has continued and features have been introduced to make it possible to provide IP multimedia services up to and including the streaming QoS.

Taking all of this into consideration, it is reasonable to believe that some operators will not chose to deploy GERAN Iu mode or only deploy GERAN Iu mode in part of their system. In order to provide the option of full service coverage independently of the chosen core network access and radio network, it is important to continue to enhance the GERAN A/Gb mode.

2
Service Requirements for Enhancing A/Gb Mode
Considering the idea of full service coverage, there are a number of service requirements that can be satisfied by further enhancing the A/Gb mode. In pursuing this, the following key points should be noted:

· In R99 PDP contexts associated with A/Gb mode service have been upgraded to support 3G QoS service attributes.

· The degree to which these 3G service attributes can be realized within A/Gb mode is limited unless further enhancements to A/Gb mode service are pursued (see Figure 2 below).

· Some of the key enhancements necessary for A/Gb mode revolve around the challenge of modifying the management of radio resources to be more real time centric in order to practically realize the QoS associated with the conversational class (e.g. the introduction of improved cell change functionality).

· Other key enhancements necessary for A/Gb mode revolve around the challenge of specifying improved MS ability to manage multiple resources simultaneously (e.g. different flows with different QoS).

As stated above, an operator not deploying GERAN Iu mode should still be able to offer 3G end-user services in the entire network in a seamless fashion. This high-level service requirement may alternatively be formulated as:

· GERAN A/Gb mode shall support the same
 end-user services as UTRAN

· All UMTS Quality of Service (QoS) classes shall be supported in GERAN A/Gb mode

· IMS shall be supported in GERAN A/Gb mode

· Several independent enhancements shall be possible (i.e. the enhancements shall not be combined into one monolithic enhancement) and it shall be possible to introduce them in a step-wise fashion in the network, thus minimizing the risk for operators

· The enhancements shall be based on the current A/Gb mode functions and shall be introduced with a minimum of changes

These service requirements can be further translated to a number of detailed technical requirements. Accordingly, the GERAN A/Gb mode standard shall make it possible support:

· PS handover with a interrupt time no longer than 100-150 ms

· A transfer delay of maximum 80ms between the SGSN and the MS 

· Multiple data flows to one user with different QoS for each stream 

· Robust IP header adaptation 

· IP multimedia (IMS) and conversational services 
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Figure 2 – Evolution of 3G QoS realizations: The goal is to expand the set of 3G QoS realizations that can be supported in A/Gb mode.

3
Scope of Enhancements for A/Gb Mode

As was discussed above, further enhancements are necessary in order for the GERAN standard to support the conversational QoS class in the packet switched domain. These A/Gb mode enhancements will allow the operators to introduce global services with full 3G service offerings in the entire network regardless of the core network interface used. Some foreseen changes are identified below to provide a better understanding of the specification impact and to support the service requirements identified above.

3.1
Enhanced Gb Flow Control

· The flow control mechanism is enhanced to support downlink flow control on a PFC/application basis.

3.2
Multiple TBF

· Multiple TBF allows multiplexing of streams of radio blocks. This will optimize the GPRS end-to-end flow in many scenarios, e.g. when frequent LLC frames with stringent delay requirements are multiplexed together with large LLC frames with less stringent delay requirements.

· The BSS will manage contexts with PFC QoS profile information associated with each user plane bearer. This will allow the BSS to make the appropriate decision regarding the type of resource to allocate.

3.3
PS Handover and BSS Relocation

· The basic principle for the handover procedures is the reservation of resources in the target cell and that the cell change is controlled by the network.

· RR handover procedures and measurement procedures are introduced in the packet switched domain.

· A signaling channel is needed to support RR signaling associated with handover.

· When an MS with one or more TBFs is either handed over or otherwise moved (through NC2 usage for example) from one BSS to another, a new BSS relocation function will make sure that all needed information is transferred from the source cell to the target cell for handover within a BSS or from the source BSS to the target BSS for inter-BSS handover.

· The BSS relocation function also ensures that, from a core network point-of-view, the QoS can be maintained (e.g. ensures that the maximum packet delay is not exceeded and that the maximum packet loss rate is not exceeded).

3.4
Enhanced Support for Conversational Bearers

· Optimization to minimize transfer delay between the SGSN and the MS

· Optimization to minimize protocol overhead on the user plane

· Radio layer optimizations

4
Summary

The scope of the specification work effort identified in Section 3 above is proposed as the basis for further stage 2 and stage 3 development work required for enhancing A/Gb mode service. This approach has the advantage of providing only the necessary functionality required for offering 3G services while leveraging specification work already done.

This will allow an operator to support the full suite of 3G and IP multimedia services to the end-user in the entire network, with a minimum amount of work to introduce this support. The introduction can be done in a step-wise fashion, starting with some of the improvements already specified for A/Gb mode and continuing with these further improvements. This means lower risk associated with the introduction of 3G and IP multimedia services since each enhancement can be introduced when there is an end-user need for that particular feature.

Ericsson proposes that several new work-items, based on section 3 above, be started for the A/Gb mode enhancements with a goal of completing the standards work in the REL-6 time frame. Draft Work Item descriptions will be provided to the TSG GERAN#9 meeting.
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� Some limitations due to differences in the air-interface and physical layer between GERAN and UTRAN.





1
1

_1076738335.doc


Set of all specified 3G QoS Parameter Settings (see 24.008, sec. 10.5.6.5)
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