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Requirements for Legacy Transceivers in GERAN Rel-5
1 Introduction

Recently, the issue of the support of legacy transceivers in GERAN Rel-5 has received renewed interest. Originally, the legacy transceiver requirement [1] focused on the introduction of the Iu-ps interface in GERAN. However, the discussion is relevant also for the A/Gb interfaces as well as the Iu-cs interface that has been agreed for GERAN.

The aim of the present document is to investigate which codecs should be mandatory in GERAN Rel-5, operating both in A/Gb and Iu mode. In this discussion interworking between a Rel-5 MS and pre Rel-5 network and vice-versa should be taken into account. Also, the desire to discontinue the support of a large number of legacy codecs in the MS is considered. Proposals are given both for the network and MS sides. 

It should be noted that the AMR codec discussed in this paper refers only to narrowband AMR using GMSK modulation over the air interface.

2 Legacy Transceivers requirement

At the renowned GERAN workshop in Uppsala (Feb 2000) the requirements on legacy transceivers were formulated in an output document [2]. It states that

“A GERAN connected to the CN via Iu_ps shall on Legacy Transceivers as minimum be able to support the conversational QoS class for the following speech codecs: FR, HR, EFR and AMR, (provided that the legacy transceiver supports the corresponding circuit switched channels)”.

This requirement has been subject to discussion on numerous occasions since the Uppsala meeting (see e.g. [3]) but most contributions have discussed the issue from an IP multimedia and optimized voice point of view. No contribution has so far focused on the complete picture including as well the A/Gb and the Iu-cs interfaces.

3 Codecs mandatory in the MS

It is proposed that it is mandatory for a GERAN Rel-5 mobile station to support, as a minimum, the EFR and AMR codecs for Iu mode and FR for A/Gb mode. The reason for mandating the AMR codec in the MS is for interworking with the GERAN Rel-5 Iu mode of operation, as will become clear in the subsequent discussion.

4 Operating in CS mode over the A interface

When the system is operating in CS mode over the A interface, the situation depicted in Figure 1 applies. As mentioned above, the Rel-5 MS has mandatory support for FR to allow interoperability with networks only supporting this codec. The GERAN BSS has mandatory support of FR to accommodate legacy (pre Rel-5) MS. The support of the EFR, AMR and HR speech codecs is optional on the network side.


[image: image1.wmf]BSC

BTS

BTS

TRAU

2G CN

Um

A

FR

FR

TRX

MS

TRAU

BSS

FR

EFR

AMR

Mandatory

codecs


Figure 1: Operating in CS mode over the A interface

5 Operating in CS mode over the Iu-cs interface

When operating over the Iu-cs interface, the TRAU are located in the 3G core network, as shown in Figure 2. All codecs currently defined in GERAN can be signaled over Iu-cs from Rel-4. When operating over the Iu-cs, it is proposed that the network has mandatory support of EFR, unless the network supports AMR. In other words, it shall be sufficient for the network to support AMR over the Iu-cs interface. If the BSS cannot support AMR due to legacy transceivers, it shall be sufficient for the network to support EFR. 
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Figure 2: Operating in CS mode over the Iu-cs interface

6 Operating PS mode over the Iu-ps interface

The situation when the system exchanges speech in PS mode over the Iu-ps interface is depicted in Figure 3. The configuration described here primarily applies to the use of “optimized speech” as described in [4]. In the case of optimized voice there is the possibility to have an IP end-to-end connection and the TRAU is not required, which is indicated by a dashed box in Figure 3. Here it is proposed that the same situation as for Iu-cs applies to the Iu-ps case, i.e. that EFR is mandatory in the network unless AMR is supported, in which case this is the only mandatory interface. 
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Figure 3: Operating PS mode over the Iu-ps interface

7 Conclusion

In this contribution we have studied and discussed how the legacy transceiver requirement for GERAN can be best applied to the different modes of operation supported by the standard. In order to have a system that is consistent and future oriented we propose the following:

· A Rel-5 MS supports the FR speech codec in A/Gb mode.

· A Rel-5 MS is only required to support the EFR and AMR NB speech codecs in Iu mode.

· When operating over the A interface, the network must support FR to accommodate legacy (pre Rel-5 MS).

· When operating over the Iu interface, the network must support either EFR or AMR. If AMR is supported, EFR is not required. If EFR is supported, AMR is not required.
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