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Signalling for Header Removal in GERAN

1 Introduction

In GERAN, removal of IP/UDP/RTP headers will be introduced to provide a spectrum efficient means of transporting the voice packets over the air interface.

In header removal, the transport and network protocol layers are terminated at the network side (in the downlink), and the payload only is transported to the mobile station. It is then up to the MS if the headers are regenerated or not. In the uplink, the IP/UDP/RTP headers are generated at the BSC, and then transported through the network. 

Over the air interface, a dedicated channel optimised for speech is used.

This paper analyses the need of signalling prior to deploying header removal over the air interface.

2 Signalling needs

In the scenario envisioned, a call is initiated by a PDP context activation and a RAB is set up for control signalling. Control messages (e.g. SIP) are exchanged over the associated RAB.

Following the call control, a secondary PDP context will be activated for the user plane data (the RTP stream). In this secondary PDP context, the source IP address and source and destination UDP port numbers are transported from the MS transparently through the SGSN to the GGSN in a Traffic Flow Template (TFT). The SGSN will initiate the establishment of a new real time RAB to be used for the RTP flow. 

In a header removal scheme, one compressor/decompressor entity is located in the MS and the other in the BSC. In uplink packet transfer, the decompressor (in the BSC) will use a table lookup method to map the incoming packets from a specific RAB onto IP/UDP/RTP packets to be transported through the CN. 

2.1 RTP Header Removal and Regeneration

When regenerating RTP-packets at the network side, the BSC can base the time stamp on the time elapsed since the start of the call. The sequence numbers can also be generated correctly if there is no packet loss. How the packet loss situation is handled is FFS.

If RTP packet regeneration is needed by the VoIP application in the MS, the MS will have to generate RTP Sequence Numbers and Time Stamps.

2.2 UDP/IP Header Removal and Regeneration

The following values need to be known at the BSC in order for it to regenerate the network and transport headers:

· Source and destination IP address

· Source and destination UDP port number

3 Possible solutions

Two ways of conveying the information described in Section 2.2 have been identified.

3.1 Additional signalling in RAB assignment procedure

It is assumed that the MS has already been assigned an IP address by the GGSN in the PDP context procedure. The Secondary PDP context procedure is carried out in conjunction with the setup of a new RAB for the user plane. This signalling is terminated in the SGSN. The RAB assignment procedure is further described in [1].

Following the initial PDP Context Activation Procedure, the following flow would take place:
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Figure 1. Proposed Secondary PDP Context Activation and RAB Assignment Procedure

The Secondary PDP Context Activation Request sent by the MS will contain a TFT specifying the Source IP address as well as the Source and Destination UDP Ports. The Destination IP address is known from the PDP context activation procedure. A message would have to be introduced over the Iu interface, communicating the information contained in the TFT to the BSC. This could be sent in the RAB establishment procedure as depicted in Message 4 of Figure 1. The inclusion of the TFT in this field is the only modification to the existing flow in current standards.

3.2 Signalling between MS and GERAN

In this solution, the user plane RAB is established without the modification proposed in Section 3.1. In this case, the user plane RAB is established without the BSC having the necessary information described in Section 2.2. 

Prior to sending packets in the user plane, header information is transmitted in the control plane. This must be done in the control plane, since the channel coding for a speech channel is thought to be unsuitable to transport IP headers, or compressed IP headers. The information sent in the control plane needs to include source and destination IP address as well as source and destination UDP port. This could be transmitted during in the RADIO BEARER SETUP COMPLETE message. An additonal acknowledgement from the network might need to be introduced. Another possibility would be to introduce completely new messages only for the header removal function.

4 Conclusion

Two signalling schemes for exchanging the required information for header removal has been presented:

1. Using the RAB assignment procedure

2. Using a procedure between the MS and GERAN, e.g. RAB setup.

Both of them seems to require similar changes. The last proposal might give a slight increase in delay. Depending on if additional messages are needed. 
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