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Introduction

In the previous TrFO/TFO workshop (#4, Windsor), the sequences for call establishment and SRNS relocation were accepted for inclusion in the editors draft of the stage 2 description. However it was commented that there was a conflict with the procedure for establishing the Iu UP in the sequences and that agreed for inclusion in the text under chapter 5.5. It was then proposed that further discussion and contributions were required to agree the way forward, this contribution aims at addressing this problem and proposing the requirements on the H.248 package for Iu UP.

Problems

The first problem seen with the proposed sequence in 23.153 v2.1.0 Figure 6.1/3  message 13 is that the MGW-0 is may be backward path connected. The Iu UP H.248 package allows the MGW to receive Iu UP protocol frames independently of the Stream Mode property, but in this sequence the MGW is shown to be sending on the Iu UP Initialisation frame to the terminating MGW. Thus the Iu UP peers are RNC-O and MGW-T. However the Iu UP payload is stopped at the first MGW-O. This means that the two peers are communicating with each other with control frames but no payload is being passed (although neither peer is aware of the reason). This seems conceptually wrong.

The second problem is that the MGW behaviour is not consistent for all MGWs, depending on the call. This is detailed further in the Figures 1 to 4, below. 

The perceived advantage for not acknowledging the Iu UP initialisation at the first MGW, in fact not until the terminating MGW is that the RAB Assignment Response can then be used as an acknowledgment that the entire bearer is established. However this can only be used in the simple case that the call is established mobile to mobile directly. As can be shown in the following sequences this is not often the case.

Further this requires an additional Notify message (message 9 in figure 6.1/2, 23.153 v2.1.0) before the RAB Assignment is sent to indicate that the bearer has been established to the next MGW. This however does not ensure that the bearer has been established to any subsequent MGWs. In the figures in 23.153 on a simple call has been considered with only 2 MGWs but as shown in the figures1 to 3 below, this could result to a delay to the Iu UP initialisation, and possible re-transmission due to time-out of T-INIT. 

A further problem is how to handle the Iu UP in a MGW due to the fact that in the BICC procedures the bearer can be established at any time after the codec has been selected. As the Iu UP should be initialisation should propagate through the network if it is originated by an RNC then in such a case the MGWs in the CN should wait to receive an Initialisation frame. However if the Iu UP cannot be propagated from the preceding node then the MGW should initiate the Iu UP itself. For example at a network border where Iu UP inter-works with another framing protocol (e.g. I.366.1 or RTP). This is shown in figure 4 below. In the figure the MGW is initiating Iu UP towards a terminating 3GPP network. The question is how does the MGW know that it should initiate the Iu UP rather than wait to receive Iu UP Initialisation, as would be the case for a call originating from that network. Note it is assumed that the Iu UP is initialised always in the forward direction, independent of the bearer establishment direction. This is because the originating RNC generates the RFCI set to be conveyed through the network to the terminating side and the RAB assignment for originating calls is performed forward. Clearly there will be calls which do not originate from an RNC or that cannot pass the RFCI set end to end (as in figure 4), then the question appears whether the Iu UP initialisation should follow the bearer direction. The major problem seen with this is that interworking between forward bearer and backward bearer and between the two RNCs allocating different RFCI values that need to be matched becomes quite messy and could result in many unwanted re-initialisations. 

Proposed Solutions

The main intention is to keep the Iu UP handling as much as possible within the MGW, leaving the Server/H.248 procedures to be as generic as possible. This means that the MGW behaviour should be a consistent as possible and the MGW must be able to determine what it should do without having the call state knowledge of the server. 

It is proposed that the Iu UP is acknowledged at each MGW. This support of the Iu UP is required by the MGW if it is to support TrFO break in any case. Each MGW stores the RFCIs, returns an Iu UP Initialisation Acknowledgement. The Iu UP package is enhanced to include a property to indicate Iu-RAN interface or Iu-CN interface and also a direction parameter, incoming or outgoing. 

If a MGW termination is added with Iu UP package property, direction incoming then it shall wait to receive an Iu UP initialisation. If the MGW termination on one side of a MGW has received an Iu UP initialisation and the MGW Termination on the other side has no Iu package or has not been assigned then the Iu UP is terminated at that MGW. If the MGW termination is already defined, or at a later stage a MGW termination is added to the MGW with Iu UP package property with direction incoming, then the MGW shall initiate the Iu UP using the stored RFCI values read from the previous MGW termination.  Note this procedure is only performed after the bearer to the next MGW has been established and then the NOTIFY.req to indicate successful bearer connection is not sent until after the Iu UP initialisation is complete. This is shown in figures 5 & 6 below.

If a MGW termination is added with Iu UP package property, direction outgoing then it shall initiate Iu UP based on a default rule for RFCI mappings (rule for further study). This is shown in figure 8.

When a MGW has termination(s) assigned with Iu UP package property Iu-RAN  then it shall wait for Iu UP initialisation from either side of the MGW. The first Iu UP initialisation to be received shall be used to store the RFCIs. If the subsequent initialisation is from a MGW termination with Iu UP package property Iu-CN then the procedures described above are followed. If the subsequent initialisation is from a MGW termination with Iu UP package property Iu-RAN then the MGW shall send an Iu UP initialisation from the termination Iu-RAN with the RFCI values read from the other MGW termination. Note if the MGW is not through connected at this point this ‘RFCI Matching’ procedure could be delayed until the MGW stream mode is modified to be bothway.

This is shown in figure 9.

If a MGW has terminations with Iu UP package property but the assigned codecs to the streams are not identical then the MGW shall perform transcoding between these streams and shall thus terminate the Iu UP protocol at these MGW terminations. No ‘RFCI matching’ shall be applicable during this time.

If a MGW has multiple terminations with Iu UP package property (relocation, handover, call waiting, call hold) and common codecs are assigned then ‘RFCI matching’ may be performed. The first Iu UP initialisation received per context shall be used for storing the RFCIs. If subsequent Iu UP initialisations are received then if the stored RFCI values are not the same indexes as for the received Iu Initialisation then the MGW shall send a new Iu UP initialisation from the new MGW termination. Note only terminations with property Iu-RAN can be used to send the RFCI matching Initialisation, as CN nodes may not be monitoring for Iu UP frames.

Sequences
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Figure 1: Iu UP establishment for mobile to mobile call.

Established from originating RNC to terminating MGW, Forward Bearer.
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Figure 2: Iu UP establishment for mobile to mobile call.

Established from originating RNC to terminating MGW, Backward Bearer.
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Figure 3: Iu UP establishment for mobile to mobile call.

Established from originating RNC to IN MGW and then subsequently

to terminating end. Forward Bearer.
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Figure 4: Iu UP establishment for mobile to mobile call.

Established from originating RNC to Transit MGW and then I.366.2 employed.

GMSC must initiate Iu UP. 

Proposed Solutions:
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Figure 5: Iu UP establishment for mobile to mobile call.

Established hop by hop between each MGW. Forward Bearer.


[image: image6.wmf]MG-G

Address Complete

RAB ASSIGN REQ

Codec Information

Initial Address

GMSC

RNC-0

MSC-O

MGW-O

TSN

MG-TSN

Initial Address

MSC-T

MGW-T

Initial Address

ADD.reply

ADD.request 

(Iu-CN, incoming)

ADD.reply

ADD.request 

(Iu-CN, incoming)

Bearer Establish

Bearer Confirm

ADD.reply

ADD.request 

(Iu-CN, incoming)

Bearer Establish

Codec Information

ADD.reply

ADD.request 

(Iu-CN, incoming)

ADD.reply

ADD.request 

(Iu-CN, incoming)

Codec Information

ADD.reply

ADD.request 

(Iu-

CN

,incoming

)

ADD.reply

Bearer Establish

Bearer Confirm

ADD.request 

(Iu-RAN, incoming)

Bearer Establish

Bearer Confirm

Continuity

Address Complete

Address Complete

Continuity

MSC-O

NOTIFY.req

NOTIFY.req

NOTIFY.req

STORE RFCIs,

Acknowledge Iu

UP Init, forward

control 

PDUs to

network side of

MGW

Iu UP Init Ack

STORE RFCIs,

Acknowledge Iu

UP Init, forward

control 

PDUs to

network side of

MGW

STORE RFCIs,

Acknowledge Iu

UP Init, forward

control 

PDUs to

network side of

MGW

STORE RFCIs,

Acknowledge Iu

UP Init

,

terminate Iu UP.

Bearer Confirm

RAB ASSIGN RSP

Continuity


Figure 6: Iu UP establishment for mobile to mobile call.

Established hop by hop between each MGW. Backward Bearer.
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Figure 7: Iu UP establishment for mobile to mobile call.

Established hop by hop between MGWs to IN MGW and then subsequently

hop by hop to terminating end. Forward Bearer.
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Figure 8: Iu UP establishment for mobile to mobile call.

Established hop by hop from originating RNC to Transit MGW 

and then I.366.2 employed. GMSC must initiate Iu UP.

Assumed that server informs MGW that it needs to initiate Iu (not wait for Iu UP Init from preceding node.
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Figure 9: Terminating Call, Answer.

Summary

the following is a summary of the Iu UP H.248 requirements:

Additional Package Properties:

Iu UP Termination Type: Values - Iu-RAN

· Iu-CN

Iu UP Initialisation Procedure: Values – Incoming

· Outgoing

Iu UP Initialisation procedure is always acknowledged between MGW peers. If a request for a Notification for the bearer establishment is requested then this shall not be sent until the acknowledgement for the Iu UP initialisation has also be returned. 

The RFCI parameters are always stored against the MGW termination that received the Iu UP initialisation.

If a MGW has Iu UP termination property Initialisation Procedure = Incoming then it expects to received an Initialisation (either internally or externally).

If a MGW has Iu UP termination property Initialisation Procedure  = Outgoing then it generates a network originated Initialisation PDU.

If a MGW has two terminations in the same context defined as supporting Iu UP package, then on receipt of an Iu Initialisation procedure from one side (provided the bearer connection from the other termination to its peer MGW is established) it shall forward the Iu UP initialisation procedure on to the peer MGW.

If a MGW has one termination with Type =  Iu-RAN and one with type Iu-CN in the same context then no forwarding of Iu UP initialisation out from the Iu-RAN termination shall be performed until an Iu UP initialisation has been received at the Iu-RAN side. If the RFCI values stored at the Iu-CN termination do not match the RFCI values stored at the Iu-RAN side then “RFCI Matching” may be performed to the Iu-RAN side – Iu UP initialisation is sent with the RFCI values from the Iu-CN side. No “RFCI Matching” is permitted at the Iu-CN side. 

“RFCI Matching” may be delayed if terminations are not through-connected,  triggered by connection modification (FFS) otherwise it shall be performed immediately.

If “RFCI Matching” is not performed the MGW shall map the indexes for Iu frames from one side to the RFCI indexes from the other side.

If a MGW has two Iu-RAN terminations connected to the same context then the “RFCI Matching” is performed to the termination latest defined.

If a MGW has two terminations with Iu UP package connected to the same context and both RFCI sets match then the MGW may switch into Iu UP transparent mode – no monitoring of the Iu frames is performed.

If a H.248 procedure is received when a MGW is in transparent mode (but Iu UP is defined as support mode) that requires interpretation or interaction with the Iu UP then the  MGW shall switch back to support mode, i.e. perform monitoring or termination of the Iu UP protocol.

Conclusions

This contribution proposes that the sequences in 23.153v2.1.0 are modified to reflect the described initialisation and MGW handling, and the MGW procedures added/text under Chapters 5.5 and 5.6 modified to reflect the requirements.

The Iu UP H.248 package is updated to support handling of Iu UP in the CN.
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