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GSM/EDGE RAN - evolution of the 200 kHz radio access network

1 Introduction

A lot of effort has been put on the standardization of the UMTS core network and it will be improved further for release 2000. It would be beneficial for the 200 kHz radio access network, if it could benefit from the improvements in an easy way.

This document discusses the evolution of the GSM 200kHz radio access network towards a radio access network discussed as GERAN (GSM/EDGE Radio Access Network).

2 Operator Scenarios

The subsections below give some examples of possible operator scenarios before introduction of GERAN.

2.1 Operator with CS-GSM/GPRS

This scenario refers to an operator, which has a full CS-GSM/GPRS infrastructure. The architecture is illustrated in Figure 1. This is a typical scenario for a GSM operator without a UMTS license.
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Figure 1. Operator with full CS-GSM/GPRS infrastructure.

2.2 Operator with CS-GSM/GPRS and UMTS

This scenario refers to an operator, which has a full CS-GSM/GPRS infrastructure and has started to roll out UMTS. The architecture is illustrated in Figure 2. This is a typical scenario for a GSM operator with UMTS license.
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Figure 2. Operator with GSM/GPRS and UMTS

2.3 Operator with GPRS

This scenario refers to an operator, which has a GPRS infrastructure. Speech services are provided via another core net. The architecture is illustrated in Figure 3. This is a typical scenario for an IS-136 operator who has complemented the IS-136 network with an EDGE phase 1 network.
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Figure 3. Operator with only GPRS.

3 General requirements on the GERAN

The GERAN can be seen as a complement to UTRAN and it should therefore offer the same type of bearers. The following basic requirements for the GERAN have been identified:

· Support of IP multimedia services
The GERAN should support a mixture of end-to-end real time and non-real time IP-based services.

· Spectrum efficient support for end-to-end IP-based voice service
In order to make the IP-based voice service attractive, the GERAN would need a spectrum efficient support of end-to-end IP-based voice service.

· Alignment with UMTS/UTRAN service classes and QoS
The GERAN should support the same service classes and QoS attributes as UTRAN. The value ranges of the QoS attributes may be different.

· Common interface for GERAN and UTRAN
It would be beneficial with one common interface between the Core Network and Radio Access Network for different RANs (e.g. GERAN and UTRAN) supporting all services.

· Support of pre EDGE phase 2 terminals
The GERAN should support terminals, which are based on earlier releases than R2000.

4 GERAN Architecture

A possible architecture based on the requirements above is illustrated in Figure 4.
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Figure 4. GSM/EDGE Radio Access Network (GERAN).

The BSS connects to the core network with three different interfaces, Iu, Gb, and A. The Gb and A interfaces are needed for backward compatibility reasons. The Iu interface should be the same as Iu R2000.

The gain with connecting through an Iu would be:

· One common core network for both UTRAN and GERAN.

· One common interface between the RAN and CN.

· One set of services independent of RAN.

4.1 Functional Split

There are essential differences between the Iu interface of today and the Gb and A interfaces and that is due to a different functional split between the Radio Access Network (RAN) and the Core Network (CN). The differences between Iu-ps and Gb are summarized in Table 1 and the differences between Iu-cs and A are summarized in Table 2.

Table 1: Functional split over Iu and Gb.

Function
 Functional split with Iu interface
Functional split with Gb interface

Ciphering
RAN
CN

Compression (IP header & payload)
RAN
CN

Termination of LLC and SNDCP
RAN
CN

Buffer management
RAN
CN

Flow control over the interface
No
Yes

Radio resource handling and cell level mobility
RAN
CN + RAN

Table 2: Functional split over Iu and A.

Function
 Functional split with Iu interface
Functional split with A interface

Speech Codec
CN
RAN

One advantage with the different functional split of UMTS and the resulting Iu solution is that it allows a more efficient support of real time services over IP. The header compression algorithm is placed closer to the radio and the round trip delay between the compressor and decompressor becomes smaller, which allows more efficient header compression.

The LLC and SNDCP could basically be joined to one protocol and the overhead could be minimized (like PDCP in UTRAN). This could also be beneficial for TCP/IP services where it is more of a disadvantage to have two retransmission protocols like RLC and LLC on top of each other.

The Iu interface does not have support for flow control. This is a potential problem for non real time service, which typically uses retransmission protocols and buffering. The buffering would occur in the RAN. Performing a change of BSC would require that all the buffered data is transferred over the Iu interface to the new BSC. A solution to this problem could be to introduce flow control over the Iu interface and perform buffering also in the CN.

Another important difference is that the cell level Mobility Management (MM) and Radio Resource management (RR) is located in the same place with the Iu split. That is not the case with the current Gb interface and that could make the handover of real time services less efficient.

If the Iu interface is adopted it seems reasonable to use the MM and Session Management (SM) protocols of UMTS. That will probably require changes to the RR protocol, which needs to provide the similar services to the MM and SM protocols as the RRC protocol in UTRAN.

A difference related to the CS domain is the placement of the speech codec. With the same functional split as for Iu it would be located in the CN. This would facilitate tandem free operation and as well reduce the load in the network. One potential disadvantage could be that there is a need of frequent communication between the RR and the speech codec.

4.2 Support of pre EDGE phase 2 terminals

Backward compatibility can basically be achieved in two different ways, either through supporting pre EDGE phase 2 terminals via a separate Gb interface or by moving down LLC and SNDCP to the BSS. It would be preferable to have only one interface, however this would require a more complex solution. 

Therefore a more feasible strategy would be to have a separate Gb approach:

· The standardization work of GERAN is minimized (no need to move down protocols like LLC and SNDCP to GERAN).

· Less complex BSS. No need to include the protocols, mentioned in the previous bullet, in BSS.

· The updates needed to Iu R99 is minimized.

5 Operator Scenarios

The subsections show the architecture of the examples given in section 2 after deploying the GERAN. 

5.1 Operator with CS-GSM/GPRS
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Figure 5. Operator with full CS-GSM/GPRS infrastructure.

This operator would probably like to see that GERAN is able to provide comparable services with UMTS/UTRAN. That would require that GERAN support the same service classes as UTRAN, but it is also important that they are provided as efficiently as possible to be comparable with UTRAN.

5.2 Operator with CS-GSM/GPRS and UMTS
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Figure 6. Operator with CS-GSM/GPRS and UMTS

This operator would most likely use GERAN in the areas where the UTRAN is not available yet. The operator would also like the services offered by UTRAN and GERAN to be as similar as possible, which requires GERAN to support the same type of services. On the long run this operator might choose to use the Iu interface only.

5.3 Operator with GPRS
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Figure 7. Operator with only GPRS.

This operator could have another cellular network to support voice services. Another situation could be to offer end-to-end voice over IP in GERAN. That would require a very efficient support of voice over IP.

6 Conclusion

A number of operator scenarios, requirements and a possible GERAN architecture have been presented. The reference architecture as proposed foresees both an A, Gb as well as the Iu interface. Evolving to efficient support of conversational and streaming services towards a 2nd generation core network would imply a parallel evolution of two similar interfaces, Iu and Gb.

Ericsson would like to hear opinions from operators on their preferences and strategy concerning the GERAN. 
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