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The current version of the GERAN Stage 2 specification (Ref. [1]) contains the protocol architecture models towards the Core Network PS domain (sections 4.4, 4.5) and a model for the Control Plane towards the Core Network CS domain (section 4.7), but it does not contain a protocol model for the User Plane towards the Core Network CS domain (section 4.6).

This document proposes an additional diagram to complete the Stage 2 specification, taking into account the Iu-CS interface.

1. User Plane Protocols towards Circuit Switched Core Network Domain.

The location of the transcoders in R4 GERAN depends on the interface which conveys the service. Due to the different transcoder locations, there need to be different protocol stacks at the CN interface and different voice formats need to be provided on the CN interface.

1.1 User Plane in GSM R99

The following diagram shows the User Plane Protocols towards the CS Core Network Domain of GSM R99.
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Figure 1: User Plane Protocol towards Circuit Switched Core Network Domain of GSM R99

It can be seen that the GSM-coded voice (FR, HR, EFR, AMR) is transported from the MS to the GERAN BTS via the Um-interface and at the transcoder, the voice is translated from the GSM-coded format into the PCM-voice format (A-law, (-law) if the connection is going into the PSTN. Apart from that, there is also the option of a tandem free operation.

It should be noted that the core network of GSM R99 transports voice in PCM-voice format (G.711) utilising 64kbps channels.

1.2 User Plane of GERAN R00/R4

The following figure combines the protocols of the R99 GSM CS CN and the R00/R4 CS CN.
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Figure 2: User Plane Protocols towards R4 Circuit Switched Core Network Domain
Pre-R4 MS use the protocols already defined in GSM R99 which results in using one of the GSM voice codec schemes and deploying the service via the A-interface as in R99. 

R4 MS use the protocols defined in the GERAN R4 which results in deploying the service via Iu-CS interface. This is in line with the LS about the GERAN architecture (see Ref. [2], [3]).

Since the CS CN currently supports AMR only, an R4 MS has to use the AMR codec for a voice call (see also [4], [5]). If CS CN would support also other coding schemes, then the coding scheme has to be negotiated between MS-GERAN-CN. Therefore, AMR codec is intentionally not mentioned (see (*) in figure 2) since other codecs then AMR should be allowed too (see also [4], [5]).

According to the definition of the Iu-CS interface, the GERAN has to support the Iu User Plane (Iu UP) protocol in order to transmit coded voice to the transcoding unit of the CN. Currently the Iu UP is defined on AAL2/ATM. If IP is realised as transport layer, the GERAN could support it as an option (indicated by L2/L1 in the figure 2).

The transcoding in the 3G-CN in the figure above has to be considered as an example, since there may be also other transcoding algorithms available in the 3G-CN. Transcoding in the CN is out of scope of the GERAN, even though it interfaces with the GERAN. 

The information of figure 2 regarding the core network and PSTN is for information only, since it is out of scope of GERAN.

2. Conclusion

This document contains a protocol architecture for the GERAN User Plane towards the CS domain.

It is proposed to adopt the protocol architecture of figure 2 in the GERAN Overall Description as user plane protocol architecture of the CS domain (chapter 4.6 of [1]).

3. Recommendation

Further study on tandem free operation between 3G-MGW and 2G-Transcoder is needed.
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