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Frame Tunnelling Mode (FTM) 

At the previous CN3 meeting (see the meeting report Tdoc N3-99076), Ericsson was requested to provide more detailed information about the FTM function, more specifically to

· questions of Flow Control between the radio interface link and the fixed network link,

· signalling needs and

· the protocol stack architecture. 

The protocol stack

The protocol stack is depicted in Figure 1.  The higher layer is out of the scope of this description since it is basically transparent
  to the GSM/UMTS network. HDLC frames are transmitted asynchrounously as described in ISO 3309 over the interface between the higher layer and the TAF. The interface between the two asynchronous-synchronous conversion functions in the IWF and the remote terminal adapter (TA) is a 64 kbit/s UDI or a 56 kbit/s RDI connection. Rate adaptation is handled by inserting flags between the synchronous HDLC frames that are transmitted between the two conversion functions (commonly referred to as X.31 flag stuffing).
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Figure 1 The protocol stack

Data compression between the TAF and the IWF is optionally applied. The asynchronous to synchronous HDLC conversion follows from ISO 3309.

As shown in the figure, the only new function needed is the conversion function in the MSC/IWF. HDLC conversion is commonly supported by the TAs on the market. 

A particular aspect of the asynchronous HDLC protocol is the provision of control character transparency. This means that flags (0x7E) and the control escape character (0x7D) are escaped, by insertion of the control escape character in front of the character to be escaped, and that the 6th bit of the escaped character is complemented (i.e., the escaped character is XOR'ed with 0x20). ISO 3309 allows additional control characters to be escaped by prior agreement or negotiation between the peer entities. The conversion function in the IWF must know which characters to provide transparency for. Therefor, the higher layer protocol is not totally transparent to the GSM/UMTS network, hence the wording "basically transparent" used above. For instance, in PPP (RFC 1661), a negotiation procedure is defined using a so-called Asynchronous Control Character Map (ACCM). It is suggested that the conversion function in the IWF shall, at a minimum, identify whether PPP is used, in which case, it shall be capable of detecting and interpreting the ACCM negotiation result. The conversion function in the IWF shall apply a default ACCM until negotiated otherwise.  This detection is symbolised in Figure 1 by the blue line that extends the conversion function to the higher layer.

Signalling needs

The transmission on the GSM/UMTS side is asynchronouos NT, optionally with data compression. On the fixed network side, X.31 flag stuffing applies. This combination can be indicated in the GSM BC-IE. It is assumed that when such a combination is signalled, HDLC frames are transmitted end-to-end and the the conversion function in the IWF/MSC shall be applied.

The signalling on the higher layer is out of the scope of the GSM/UMTS specifications.  

Flow control

Due to the transparent fixed network leg, there is limited flow control for this service. However, all characters, including XON and XOFF will be transported transparently between the MS and the DTE on the fixed network. This allows for end-to-end flow control. RNR flow control can be applied on the radio link, which is essential for data compression. Back pressure in the IWF toward the fixed network is not possible. This means that the buffer sizes need to be set carefully. Often the higher layers can take care of data loss, so that buffer overflow is not critical. For instance, reliable PPP (RFC 1663) has retransmission, and TCP self adjusts to the network throughput. 

� As a result of objections to the previously proposed acronym "ASHDLC", the service is now renamed "Frame Tunneling Mode", which is the name used in ITU-T V.80 for the same function. 


� What we mean by "basically transparent" is explained later in this document.
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