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1. Introduction

This contribution addresses the handling of the Iu interface and the Iu UP protocol initialisation when a TrFO connection is established through the CN.

At the TrFO-TFO Harmonisation workshop (Stockholm, 8th May 2000) it was agreed that for TrFO break to work successfully each MG must have stored at call establishment all the parameters required by a transcoder to interface to an RNC for that call. I.e. so that it can understand the payload and respond to any rate control procedures sent to it.

It was not agreed how these nodes should receive these parameters – Action Point for CN1 & CN4 to propose solutions. This contribution addresses this problem. 

2. 3GPP  Architecture

At the joint WG TrFO-TFO meeting there was much discussion on the termination of the Iu UP protocol and its association to the Iu interface. The following call connection was assumed by some companies:
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Figure 1: RNC to RNC Iu Connection

There are some important questions raised when considering this architecture:

1. Where is the Iu interface CN termination?

2. Where are the Bearer Interworking Functions (BIWF's) /MG's? Needed for ringing tone for example.

3. How is the bearer established? Directly from 1 RNC to the other - i.e. RNC-A gets Transport Address of RNC-B in RAB Assignment?

Iu Interface

The following R99 specifications pertain to the Iu interface:

1. UTRAN Iu Interface: General Aspects and Principles - 3G TS 25.410

2. Iu Principles - 3G TS 23.930

3. UMTS Access Stratum: Services and Functions - 3G TS 23.110

These describe the Iu interface as being the boundary between the Core Network  and the UTRAN. The Iu interface terminates at the CN's Iu Access Point , also described as the CN Edge Node. There is however no CN specification clearly describing where the CN Iu Access Point is.

Server/MG allocation

In order to cover a more realistic call scenario where a call transits through a number of nodes that may wish to access the payload (connect Bearer Control Functions) the diagram must include MG’s(BIWF's). BICC CS2 architecture is assumed to be applied:
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Figure 2: MG & MGC Architecture in 3GPP

The diagram also includes arrows showing the bearer establishment (Q.AAL2 ERQ for AAL2 transport layer). The Transport Address passed to each RNC in the RAB assignments must be for the MG's to ensure that the bearer is established through these points - to ensure that the MSC's can access the payload.

The final question is how the Iu UP is established. This is performed by the RNC after it has successfully connected the bearer. It is assumed that the Iu UP Initialise will be sent to a peer Iu UP entity. In the RNC to RNC Iu UP connection this would then be transparent to each MG, i.e no Iu UP support in the MGs. At TrFO break the MG's must have then become an Iu UP peer, and handle the protocol, thus Iu UP handling must be a function of the MG's.

3. Iu UP parameter handling

As stated in the introduction, it is agreed that the MG's need the Iu UP parameters prior to the TrFO break. Two solutions are discussed:

Out Of Band Procedure

In the reply to the RAB assignment the RNC returns RFCI's for supported codec modes to the MSC. The MSC then signals this to the MG's - either directly or at the TrFO break - using H.248 Media Gateway Control Protocol.
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Figure 3: OoB RFCI allocation

Note this only shows impacts from 1 RAB assignment, the procedure would be symmetrical for the other sides RAB assignment - RFCI's are allocated dynamically by the RNC so they are different for each RNC. This means each MG needs to know the RFCI's for each RNC/direction.

There are further impacts with this solution to support Inter-MSC Relocation where a new MG is linked in then the RFCI's must be passed on MAP for the far end's RFCI's.

Another case to consider is RNC relocation across an Iur interface – this could require a change of RFCI’s but currently there is no out of band signalling to the serving MSC and so further consideration on how to coordinate this change so that the MSC can forward the changes to the MG's.

This proposal is not recommended due to the high level of signalling and impacts to many standards.

In-Band Procedure

The Iu UP initialise IS an inband procedure for passing the required parameters in question. Thus it is proposed that no new procedures are introduced for this task. In order for each MG to receive this PDU it must handle the Iu UP protocol. It then makes sense and fits with the above described R99 Iu principles if the Iu UP protocol is terminated at each MG. The first Iu UP peers are the Iu Interface Access Points. The subsequent Iu UP connections in the CN are established by the MG’s from an H.248 procedure requested by the MGC’s (MSC, TSC etc). This requires some additions to the H.248 package for Iu UP, to allow it to establish Iu UP connection (associated to peer transport layer connection), it is assumed that currently this only terminates Iu UP protocol.
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Figure 4: Inband RFCI allocation

Note also that as the bearer is established from A side to B side then also the Iu UP is initialised in this direction also until the terminating server’s MG. This is then handled in the same way as for R99, i.e the RANAP RAB assignment requests the connection from RNC to MG. As there are no transcoders at this stage in this scenario then both sets of RFCI’s must be transferred to the other end’s RNC by the MGs. The set from RNC-A can only be sent after receiving the AAL2 connection (it is understood that the RNC’s must always initiate this), hence the diagram shows the final Iu UP init being sent to RNC-B after the RNC-B has sent its Iu UP Init, which is subsequently transferred back to RNC-A.

After this connection is established all further PDU’s are sent somewhat transparently through each MG, only the initialise PDU’s and rate control PDU’s are acted upon/noticed  by the MGs.

Relocation is handled by the anchor MG when an SRNS Relocation occurrs as shown:
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Figure 5:Iu UP initialisation at SRNS Relocation

Note for the Iur relocation if the Serving RNC needs to change the RFCI’s for the “soft” handover then this is simply initiated by new Iu UP init and passed hop by hop to the far end, it is assumed that this can only be a change within the agreed ACS, negotiated out of band.

4. Conclusions

It is proposed that the Iu UP protocol is terminated at the CN Access Point as defined for R99 standards and if Iu UP is used as a framing protocol in the CN then it is handled by the MG’s as standard H.248 package properties and initialised to the subsequent MG’s. This facilitates the handling of RFCI values required in each node at call establishment in order that TrFO break can be performed as efficiently as possible. The solution described here should be added to the 3G TS 23.153.

Further it is assumed that despite the working assumption that Iu UP protocol is used in the PLMN core network for UMTS, there will be call scenarios that require termination of the Iu UP protocol and initiation of another framing protocol. This architecture provides a standardised handling of the framing protocols at each MG and thus this interworking can be implemented at any MG without causing conflict to any architecural principles. If the Iu UP was passed transparently through MG’s from RNC to RNC then this would be a different handling if the framing protocol had to change between MG’s.
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