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1 Summary

This contribution describes the view of the above sourcing companies on the evolution of GERAN A/Gb mode as a viable and future-proof approach and therefore argues for further enhancements enabling the introduction of new services in GERAN.

2 Background

Several vendors and operators have lately assessed implementation and deployment costs and migration plans for the GERAN and have concluded that further developments on A/Gb mode is the most viable way forward to support new services .

At the joint SA2/SMG 12/SMG 2 meeting in Uppsala, February 2000, it was decided that streaming and conversational GERAN bearer services should be provided via the Iu interface to GERAN. The standardisation of Iu support in GERAN was planned for Release-2000.

Since then, work has been ongoing on GERAN Iu mode and it has become evident that the solutions are taking more time than planned to standardise. The expected synergy by reusing the UMTS protocol stack has also decreased due to the large amount of differences between the UTRAN and GERAN.

Recently, various enhancements to A/Gb mode for the support of streaming and conversational services have been investigated. It has already been agreed that the Gb interface shall be enhanced to support streaming services and corresponding work items have been raised.

Therefore, the ongoing feasibility study on enhanced A/Gb mode is now only referring to conversational support.

3 Main advantages with A/Gb mode 

There are a number of advantages by deploying future services over GERAN A/Gb mode which are summarised in this section, and further elaborated in section 4.

· Functional Evolution. Services and features can be implemented and tested in small increments for existing A/Gb mode.

· No need to re-implement already deployed services and/or functionality, e.g. interactive/background and circuit-switched services.

· Less effort for testing. All existing procedures for channel setup, paging, etc, are already tested. Only features related to the new service have to be tested. 

· Shorter time to market for terminals. The incremental implementation of A/Gb enhancements, in combination with the testing issues mentioned above and the simpler implementation of the feature, is expected to lead to earlier terminal availability.

4 Discussion

4.1 Deployment and implementation

4.1.1 Functional evolution

With GERAN A/Gb mode, new services can be introduced in an incremental fashion. New features can be divided into subsequent product releases, where each such feature is motivated by its own costs. It is for example likely that an operator that already has GERAN deployed today will introduce streaming services before introducing conversational.

There is consensus in TSG GERAN that support of multiple TBFs and streaming services in A/Gb mode is feasible and that the GERAN will be enhanced to support streaming. Work items for support of multiple TBFs and streaming have therefore been agreed and work is under way for its standardisation.

In an additional evolution step conversational services can be introduced by adding the relevant features. Incremental introduction of enhanced A/Gb features gives the chance to limit the number of features to be supported by the terminals in one step. This avoids one of the main known problems of R’97 GPRS and R’99 UMTS, caused by having a large amount of mandatory features in the terminals. 

This incremental support of features also means that operators are able to launch some of them earlier than if they were grouped in the same block of functionality, hence with an earlier generation of revenue form those services.

4.1.2 Network migration

The requirements for enhancements to A/Gb mode are driven by new IP based services over the packet domain and by commercial reasons. The new services to be introduced in A/Gb mode will not affect the highly the optimised CS domain procedures and the high CS domain performance in today’s GSM networks. On the contrary, when upgrading the GERAN to Iu mode, substantial changes are needed on the circuit switched side. The differences on Iu-cs compared to A-interface are:

· Relocation of transcoders from the BSS to the CN.

· BSC to perform frame handling and rate adaptation between Iu-cs and Abis.

· AAL2/ATM based transport, instead of PCM based transport.

Since non-Iu mode capable mobiles would still need to be supported in the network, speech transcoders need to reside both in the BSS and the CN. Two transport networks need to be supported between the MSC and the BSC for a long time since the MS population will be split up into two groups. This leads to trunking loss in the transport network as well as increased costs for operation and maintenance.

All this also increases the risk that Iu-cs will initially not have the same stability (standard and product wise) as the A interface has achieved during years of GSM development.

4.1.3 Terminal Impact

Since improvements up to streaming are expected before implementing conversational, a terminal in GERAN A/Gb mode would typically first support the streaming PS bearer service additionally to Release 5 A/Gb mode services and UTRAN services.  Conversational support will be added by implementation of conversational specific features to A/Gb mode. In contrast to this, adding conversational support by introducing GERAN Iu mode requires implementation and test of a completely new protocol stack. In A/Gb mode, only the extensions provide the main effort for implementation and testing.  It is therefore believed that costs and time to market will be better for a terminal supporting conversational over GERAN A/Gb mode compared to GERAN Iu mode.

4.1.4 Testing

With GERAN A/Gb mode, testing can be made in smaller steps. First a GPRS terminal can be enhanced with improved cell reselection, multiple TBFs and ROHC to support streaming services. Then, when conversational is introduced, only the new features have to be tested. This is because existing CS procedures as well as PS procedures to support Best effort and Interactive are not modified with the introduction of Streaming and Conversational services over Gb. Although GERAN Iu mode tries to reuse as much as possible from the UTRAN work, the differences in the radio interface and legacy requirements cause the introduction of an extensive number of new procedures. These procedures do not necessarily have to do with conversational as such, but more with the introduction of the UMTS functional split between the GERAN and the CN. It is believed that a large effort is needed before even the basic features such as paging, channel allocation, RRC connection set-up, call establishment, SMS, etc, have been tested. The reason for this is that Iu mode replaces existing resource handling and link protocols, which means that all existing functionality requires new test cases. It has been seen from the introduction of GPRS that, although test cases are available in the standard, large efforts have to be spent on inter-operability testing before sufficient stability is achieved for extensive new functionality. 

4.2 Operational aspects

4.2.1 Roaming

Roaming has been a key aspect for the success of GSM. It has relied on a desire from operators to co-ordinate the deployment of services so that users can obtain a comparable grade of service even while roaming. The GSM Association plays a significant co-ordination role. 

On this respect, the GERAN A/Gb mode, because of its backwards compatibility with current operator networks, is believed to offer the most viable path towards a GSM community wide adoption of the key elements for the success of the new packet (IMS) services over a GERAN radio interface.

4.2.2 Network planning

On the CS domain, when the operator deploys Iu mode in the network, the transcoding in the CS domain is not done at the BSS but at the CN. Therefore, it is necessary to increase the amount of transcoders in the CN to accommodate the new load created by the Iu mode capable terminals. However, it may not be possible to reduce the number of transcoding units in the BSS since A/Gb mode mobiles still need to be supported. 

On the PS side, due to the standardisation of GERAN Iu mode in Release 5, there will be no Iu mode terminals available before 2005/2006. By then, the penetration of GPRS should be very high, implying a high number of 2G SGSNs in the operators’ networks. The deployment of Iu mode would then migrate load from the 2G to the 3G CN with a risk of making existing 2G SGSNs redundant.

4.3 Standardisation aspects

4.3.1 Status of GERAN A/Gb mode

Several aspects of streaming enhancements are currently being investigated in the corresponding GERAN work items. Streaming requirements and performance of existing functionality (Network assisted cell change, enhanced flow control, etc.) are assessed and possible optimisations are discussed. Work on the support of multiple TBFs in A/Gb mode is progressing in TSG GERAN. Enhanced flow control on the Gb interface was approved as part of Release 5.

4.3.2 Feasibility study of conversational in A/Gb mode

The feasibility study for enhancing A/Gb mode has been ongoing since June 2002. Recently (August 2002), work items for streaming enhancements have been approved. It has been agreed that the need for security enhancements will be under the responsibility of TSG SA WG3. If necessary, these enhancements can be done irrespectively of the support of conversational services. Therefore, the scope of the feasibility study only covers conversational service support. 

The feasibility study is covering various aspects of conversational services and their support in GERAN (requirements, possible modifications to SNDCP / LLC protocols, PS Handover solutions, network transport aspects, header adaptation). So far, it has not been shown that it is not feasible to enhance the GERAN A/Gb mode to support conversational services. 

5 Conclusion

From the discussion in this document it is evident that enhancing GERAN A/Gb mode will result in simpler products, with a reduced time to market, as well as in reduced risks for operators and manufacturers when introducing streaming or conversational service support in the GERAN. There is a high potential for GERAN A/Gb mode to continue being a mainstream solution. Therefore, in order not to limit the possibilities to introduce new or enhanced services on GERAN A/Gb mode, the authors of the paper strongly support further developments of GERAN A/Gb mode.

