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1. Introduction

In GERAN#35 meeting, a new study item “A-interface over IP” was established. The objective of the study item is to identify, describe and evaluate solutions for introduction of support for A-interface over IP in terms of architectural and performance impacts [1]. The possibility to free GERAN from handling all kinds of Codecs shall be studied, and the architecture might place codecs in the core network [1]. In this paper, the architecture, user plane and impact of a solution which removes the TransCoder (TC) from BSS is discussed.

2. Architecture
2.1. Motivation

In 3GPP Release 7, control plane signalling over IP (SIGTRAN) has been introduced in the scenario that certain features (e.g. MSC in Pool and Layered Architecture) require an intermediate signalling network for better performance. But the user plane of the A-interface is still solely based on TDM transmission technology.

Operators have expressed the concern that in order to take full advantage of IP based technologies the protocols of A interface user plan should be adapted for IP based transport. One best one of the main advantages of IP based A-interface for user plane is a much more flexible network design between the BSS and the CS core network. Abolishing TDM hardware and TDM infrastructure will help operators reduce CAPEX and OPEX greatly.

Furthermore, in most of the current networks, both BSS and CN have transcoding functionality, i.e. Transcoder in BSS and Media Gateway (MGW) in CN. Some core networks have been upgraded to convey compressed speech over IP transport. In this case, removing TC from BSS and transfer compressed speech over A interface will reduce cost of transcoder device, reduce cost of transport resource and improve voice quality by implementing TrFO.

2.2. Solution with TC moved to MGW

The proposed architecture is shown below:
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Figure 1: GSM architecture based on AoIP

With this solution, compressed speech is transferred over IP in an efficient way across the A-interface. Comparing to transferring PCM payload across A interface, transport resource can be saved significantly. Typically bandwidth required by compressed speech is only one-eighth of bandwidth required by PCM speech.

In contrast to TFO the compressed speech is formatted directly and no transcoder is needed, which will improve the end-to-end delay.  
The solution yields to align the 2G network architecture with the 3G CS core network architecture. That means that 3G can be rapidly deployed without extra transport network, and a common IP backhaul can be shared with 2G and 3G networks.

Removing TC from BSS might require new transcoder resources within the core network if TrFO is not implemented. But transcoder resource can still be saved significantly because the TC resources can now be shared by several BSSs. Further more Implementation of BSS can be simplified. 

3. User Plane

3.1. User Plane Principles
1) A interface
Payloads of both speech and CS data/fax are encapsulated into RTP packet, and are carried on the UDP/IP protocol. The specific carrying way at physical layer and corresponding link layer of IP protocol are not limited. If Ethernet is adopted, link layer will be MAC protocol, while if POS or IPoE1 is adopted for carrying, link layer will be PPP protocol.
The user plane of the A interface is shown in figure 2.
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Figure 2: User Plane: AoIP protocol stack

2) Nb interface
Nb interface needs to transmit the GSM Codecs while A-interface is based on IP transport. The relevant transmission mode will be defined for achieving TrFO, i.e. Nb interface will be extended to support FR, HR and EFR. RFC 3551 will be adopted as well.

3.2. Payload Formats
1) Speech codec
At AoIP and Nb interfaces, the payloads for GSM FR/HR/EFR are encapsulated according to RFC 3551.And the payload for AMR is encapsulated according to RFC 4867 at AoIP interface. While different approaches are applied to single-rate GSM Codec and multi-rate GSM Codec at Nb interface. UP transparent mode is applied for single-rate GSM Codec, and UP Support mode is applied for multi-rate GSM Codec as it is today.

2) CS Data

Payload of ordinary data service is derived from TRAU frame. BSS encapsulates 4 V.110 frames of 72bits into one RTP packet and sends it to MGW. And MGW delivers it to IWF for function processing after accomplishing RAA and RA2 speed adaptations. The service is processed comparably at reverse direction from MGW to BSS.
The format of V.110 frame of 72bits refers to 3GPP TS48.060 protocol, standard V.110 frame of 80bits (refer to ITU-T V.110 protocol).

This is proposed by Huawei Technologies Co. Ltd.

4. Summary of Impacts and Advantages

4.1. Impacts on Network Elements

1) Impacts on BSS

The transcoder will be removed from BSS. Therefore, it is possible to implement TrFO, and the voice quality could be guaranteed better. The BSS shall inform the MGW of upon change of codec through the relevant MSC-Server when the channel type is changed after handover.

2) Impacts on MGW

Compressed speech will be transmitted over the A-interface, so MGW needs to support GSM Codecs, i.e. FR/HR/EFR.

3) Impacts on MSC-Server

MSC-Server will know, negotiate and select the speech Codec Types, i.e. FR/HR/EFR and possible configurations on AoIP and Nb interface. In case BSS changes the codec due to change in the radio environment, the MSC-Server is informed and forwards this information to the relevant MGW. 

4.2. Compatibilities

No impact on current networks. For an end to end call, implementing A over IP in one end has no impact to the other end.
4.3. Advantages

The main advantages of BSS over IP evolution solution will be:

To simplify network and improve service quality

· To remove TC resource from BSS, and simplify network architecture;

· To provide a migration path to a 3G-like system architecture for exiting 2G networks;

· To improve the voice quality, by implementing TrFO and reducing end-to-end time delay;

To reduce CAPEX

· To increase the capacity of radio specially with TrFO using HR-AMR or HR;

· To share the same TC resource with several BSSs, and save TC resource in MGW with TrFO significantly;

· To save the transmission, reduce cost of interface equipment of A interface;

To reduce OPEX

· To achieve FLEX 2G & 3G IP bear network sharing etc;

· To simplify network OAM;

5. Conclusion

According to the above description, the proposed solution for A-interface over IP can be achieved with a minimum of impacts to current system architecture and standard.
It is proposed to include the sections 2-4 of the paper in the technical report.
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