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1. Introduction

This contribution addresses the architecture that should be standardised for R00 and its handling for TrFO Break.

In R99 due to some limitations in the BICC CS1 and Q.AAL2 CS1 protocols it was proposed by some companies to limit the scope in order to offer a basic level TrFO connection. There were many problems with the proposed solution but the main problem was the TrFO break when a handover occurred or transcoder needed to be inserted. The problem is detailed in N2B000387. 

2.3GPP BICC Architecture

Figure 1 illustrates the specified architecture. There could ofcourse be a transit network between the MSC’s. This is detailed in the ITU NNI specifications and are outside the 3GPP scope.
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Figure 1. User and control plane layouts for a UE – UE call in a BICC CN.

The main architectural feature not clarified during R99 discussions is that the Iu interface must be terminated at the MSC. In R00 this is at the MGw controlled by the MSC. The reasons for this is that the core network is evolving into a converged wireless and wireline transport network, and thus the 3GPP interfaces must terminate at the edge of the core network. All further protocols used by the MSC within the core network to facilitate the required services must be supported and understood by the other nodes in the core network.

This means that the RANAP procedures for connecting Radio Access Bearer pass the BIWFaddress for the first MGw and not from a far end node received from BICC. The BIWFaddress used by the RNC to establish its bearer must belong to a MGw controlled by the MSC via H.248. This means that a connection from one RNC to another should not be permitted.

There are a number of reasons for stipulating this:

a) Iu would have no termination point in the CN. Any break in the path due to inserting transcoders for supplementary services means that the Iu interface must be re-established, not just the Iu initialisation but the AAL2 connection must be re-established. Both ends must perform new RAB Assignment procedures.

b) Inter-MSC handover must be controlled by the MSC-A. There must be an anchor point from which the call is switched. If the call is connected RNC to RNC then when a handover occurs the anchor point becomes the RNC which is the far end party. This means that a new BICC procedure is required to pass the new RNC’s BIWFaddr. This is then breaking the handover concept.

c) RNC currently doesn’t support receiving Q.AAL2 request so the initial connection cannot be established.

3. Compressed speech in CN

In order to carry the compressed speech in a standardised way in a packet switched network it must be conveyed in a framing protocol. For BICC CS2 the current working assumptions are that the framing protocol is tied to the bearer/transport layer protocol. Namely for AAL2 I.366.2 is used and for IP RTP is used. If other framing protocols are used they must be understood by the nodes in the CN. This infers that some negotiation and possibly some mapping and conversion between framing protocols occur. More is discussed on this issue in a separate contribution. The main point from this contribution is to clarify that any framing protocol that is used to carry variable rate compressed voice coding must meet the requirements for 3GPP service. These are:

a) Rate Control – exact rate control, maximum rate control, subset definition/redefinition.

b) Rate Control synchronisation

c) Traffic associated signalling – DTMF, tones etc – where no out of band option exists.

d) Capability to support new codec types and extensions of existing types – new modes, ideally in a flexible way.

4.TrFO Break

By terminating the Iu interface at the CN edge then any break in the TrFO connection occurs  inside the Iu interface. If I.366.2 is used in the CN (AAL2 transport layer) then to insert a transcoder at this point would require the initialisation of a new SSCS profile for G711.
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Note: no change to Iu interfaces or Iu initialisation at each side as MGs at CN nodes store RFCI’s at Iu initialise and pass values to Transcoders when inserted.
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