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Introduction

This contribution aims to focus on the framing protocol negotiation to be used when interconnecting PLMNs, which is one of the two applications for the framing protocol negotion mentioned in the corresponding workitem description.

Some scenarios are discussed in order to deduce requirements. Suitable signaling procedures to cope with these requirements are also proposed and illustrated by example callflows.

Scenarios

Two 3GPP BICC PLMNs may be interconnected either by a direct link or via an interconnecting PSTN.

Direct Intertconnection of two PLMNs
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Since a direct link is used, the PLMN operators may agree to use BICC signaling and the Iu framing protocol on this link by convention. It is not obvious that a negotiation brings any benefit, but it produces overhead.

Consider a scenario where G-MSC A is connected not only to PLMN B, but also to some external PSTN C.

Here, G-MSC A must deduce the decision if the Iu framing protocol may be applied at an external link from routing information (Use Iu FP on link B, but not on link C). A framing protocol negotiation might allow seperating this decision from routing. However, a current G-MSC is likely to couple user plane aspects with routing anyway: It will have to keep apart ISUP and BICC networks.
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In summary, no significant advantages have been identified if a framing protocol negotiation is applied between two PLMNs interconnected by a direct link, which would justify the effort to support new procedures and the additional signaling load.

Intertconnection of two PLMNs via one or several PSTNs
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It appears desirable to enable G-MSCs of two BICC PLMNs that are interconnected via a PSTN to negotiate that they use the same codec (probably a speech codec optimized for mobile applications, such as AMR) and the Iu framing protocol on the interconnection to avoid transcoding and trans-framing, which consumes processing power and may degrade the speech quality. Deciding on a per-configuration basis using routing information to use the Iu FP on certain links via the PSTN appears problematic in such scenarios:

· Routing information may not be sufficient in the G-MSCc to identify all calls between them. However, all calls must be treated in the same way.

· Some means to transport the codec negotiation through the PSTN would still be required. BICC (not ISUP) provides codec negotiation procedures, but using these existing codec negotiation procedures together with the Iu FP is hardly possible since intermediate nodes may interfere, e.g. by inserting a transcoder without using Iu FP.

Currently, most PSTN networks use ISUP and TDM transport. They do not use any framing protocol. Codec negotiation is not supported in ISUP, and therefore only a single codec is used within a network, mostly G.711.

BICC PSTN networks may use a variety of bearer technologies and framing protocols depending upon the used bearer. Currently, BICC transports information about the used bearer type, but not the used framing protocol. As a consequence, only a single framing protocol for a given bearer type can be used within a single network. The combinations of bearer technology and framing protocols shown in the picture above are used; Iu framing protocol is not used. Codec negotiation may be supported, although its most widespread usage is currently within mobile networks.

Requirements

The interconnection of two PLMNs via an external PSTN, rather than a direct interconnection of two PLMNs, was identified above as the scenario that may profit from a framing protocol negotiation.

The new signaling procedures should be applicable for all types of interconnecting PSTNs. In particular, it is desirable to support ISUP networks also.

It is desirable to avoid an update of network nodes in the interconnecting PSTN. It would be a major obstacle for the introduction of the new procedures to require a support of these procedures, and possibly also of the Iu Framing protocol, in all nodes of the PSTN. The signaling procedures should be transported transparently through the PSTN and be processed only at the G-MSC of the PLMNs. Furthermore, The 3GPP is not the right organization for defining procedures to be applied in an PSTN, rather than a PLMN.

The new signaling procedures should enable the G-MSCs of two BICC PLMNs that are interconnected via a PSTN to negotiate for speech that they use the same codec (probably a speech codec optimized for mobile applications, such as AMR) and the Iu framing protocol on the interconnection. Negotiating the framing protocol, but not the codec makes no sense for speech, since transcoding requires the termination of the Iu framing protocol.

For non-speech, the new signaling procedures should enable the G-MSCs of two BICC PLMNs that are interconnected via a PSTN to negotiate the usage of the Iu framing protocol without a codec negotiation.

It is sufficient for the signaling procedures to allow negotiating the usage of Iu framing protocol in support mode. Iu FP in transparent mode is equivalent to existing transparent bearers in an external PSTN.

The signaling procedures should be backward compatible. If the terminating node does not support the procedures, a suitable bearer without Iu FP should be set up.

The codec negotiation procedure should be suitable to interwork with the BICC codec negotiation procedure used in the PLMNs.

New codec negotiation procedures applicable only if IuFP is used are required to avoid a misinterpretation in intermediate nodes of the PSTN.

Proposed Signaling Extensions:

Basic idea:

· Set up a bearer with TMR=64 kBit/s unrestricted digital through the PSTN.

· Negotiate it IU FP is applied within.

· For speech, transport either IuFP/optimized speech or G.711 within.

· Initialize Iu FP end-to-end through the PSTN

For the offer in a BICC or ISUP IAM message the following information elements are introduced:

· Iu Framing supported,

· Supported Codec List for Iu FP

The originating node (G-MSC of the originating PLMN) includes these information elements in the IAM and indicates in the compatibility information that they should be passed transparently by transit nodes not supporting them and ignored by terminating nodes.

The originating node shall set up a bearer with TMR=64 kBit/s unrestricted digital. For ISUP, the originating node may use UDI fallback  (TMR=64 kBit/s preferred, TMR Prime = speech) as an alternative.

For the answer in a BICC APM or ISUP ACM message the following information elements are introduced:

· Iu Framing selected,

· Selected Codec for Iu FP

· Available Codec List for Iu FP

A terminating node supporting the present signaling extensions and wishing to apply the Iu framing protocol shall include these information elements in the APM or ACM message and indicates in the compatibility information that they should be passed transparently by transit nodes. For ISUP, a terminating node receiving an IAM with “TMR=speech” and “Iu Framing supported” shall not use the Iu FP (UDI fallback case).

When receiving a BICC APM or ISUP ACM message including “Iu Framing selected”, the originating node shall initialize the IU FP towards the PSTN. The initialization message will pass transparently to the terminating node.

If a speech bearer is set up, the originating node shall use G.711 when receiving a BICC APM or ISUP ACM message without  “Iu Framing selected”. For ISUP an originating node receiving an ACM with “TMR=speech” and “Iu Framing selected” shall not use the Iu FP (UDI fallback case).

The originating node shall not use normal BICC codec negotiation together with the present procedures.

Example Callflows

Successful negotiation: the terminating node supports the extensions to BICC/ISUP and the IuFP Protocol

For BICC
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For ISUP
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Unsuccesfull negotiation: Terminating node does not support proposed signaling extensions:

E.g. ISUP
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UDI Fallback: The transit ISUP node has no digital bearer to the „terminating node“
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Summary of Suggestions

· Agree upon the requirements proposed above

· Specify the proposed procedures in a new TS

· Update the framing protocol WID accordingly

Note that the proposed procedures may also be useful within a single PLMN that combines areas using BICC and areas using ISUP.
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