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1 Introduction

A study on the possibility of a mechanism for the re-arrangement of Iub transport bearers is presented and a solution built on an analysis of the existing procedures on the Iub and the needs of the Node B is proposed.

2 Generic Mechanism

A re-arrangement of Iub transport bearers can belong to one of the 3 following categories:

1. Signalling Bearer Re-arrangement: changing a Node B Communication Context from one Node B Communication Control Port to another.

2. Data Transport Bearer Re-arrangement: changing the transport bearer for a transport channel.

3. Signalling Bearer and Data Transport Bearer re-arrangement.

As the Node B is the entity that determines whether there is a need for an Iub transport bearer re-arrangement, the Node B is the entity that will send a request to the RNC to initiate the process. As none of the existing Rel-4 NBAP messages can be used to this effect, it is proposed to introduce a new NBAP Procedure called "Iub Bearer Re-Arrangement Indication" for this first step. The message from Node B to RNC indicates to the RNC the exact need of the Node B.

It is necessary to avoid as much as possible the usage of the "old" Communication Control Port while a Signalling Bearer re-arrangement is being performed. Thus, since the CRNC is the entity controlling the initiation of most of the procedures, the CRNC should be the entity initialising the re-arrangement itself as it would allow to avoid many cases of interaction between procedures. Furthermore, this is consistent with the fact that the CRNC is the controlling entity. It is proposed to use a Class 1 procedure for this second step.

Since, the CRNC controls the initiation of the re-arrangement, it is proposed to have a Class 2 procedure to achieve the purpose of indicating the need to re-arrange the Iub Transport Bearer (first step).

Note: If, for any reason, the CRNC does not want or cannot perform the Iub Transport Bearer re-arrangement, it will simply not initiate the second step procedure. Furthermore, at this stage, there does not seem to be any case where the CRNC has to reject the request for a transport bearer re-arrangement.

Timing Issues:

There is no knowledge of the CFN in the Control Plane. Thus, using a solution that triggers the re-arrangement of bearers at a given CFN is out of question for the Signalling Bearer re-arrangement (cases 1 and 3).

Thus, if we are to re-use the existing reconfiguration procedures for this purpose, only the Unsynchronised Radio Link Reconfiguration can be used. If the Synchronised Radio Link Reconfiguration were to be used, the prepared configuration would be active at the CFN in the Commit message (according to the specification of this procedure), but since there is no knowledge of the CFN in the Control Plane, there is no possibility to know exactly when the change of configuration should occur.

This also shows that requesting an Iub bearer re-arrangement for both the Signalling Bearers and the Data Transport Bearers at a given CFN is unfeasible: the CFN can apply only to the Data Transport Bearer re-arrangement.

Node B Logical Model Issues:

· Case 1: For the time being, the allocation of the Node B Communication Context to a Node B Communication Control Port is decided by the Node B after reception of the RADIO LINK SETUP REQUEST message on the Node B Control Port. Thus, for the purpose of the Signalling Bearer re-arrangement (case 1) it would be better to keep the same logical model and use a procedure that uses the Node B Control Port (which is not the case of the existing Radio Link Reconfiguration procedures). This requires the definition of a new Class 1 Common NBAP Procedure which will be called "Iub Bearer Re-Arrangement".

· Case 3: For the same reasons as above, re-arranging both the Signalling Bearer and the Data Transport Bearer (case 3) should also be done via a Common NBAP Procedure (using the Node B Control Port) just like it is done in the Radio Link Setup procedure. It is proposed to use the same procedure as for case 1.

· Case 2: Re-arranging Data Transport Bearers can be done using the existing Radio Link Reconfiguration procedures without any modification. The "Iub Bearer Re-Arrangement" procedure can also be designed to cover this specific need as the use of the existing dedicated procedures might be restrictive in some implementations.

It is further proposed that the "Iub Bearer Re-Arrangement indication" be also a Common NBAP Procedure, to keep a consistent approach.

3 Detailed Mechanism

3.1 First step: Iub bearer re-arrangement Indication

The "Iub bearer re-arrangement indication" Class 2 procedure can be defined as follows:
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There are 2 different ways of handling this:

· We can use this new message to simply indicate the need to re-arrange the considered Signalling Bearer and/or Transport Bearer(s).

· We can take advantage of this new message to provide the CRNC with additional information thus speeding up the process of this re-arrangement. the Binding ID and the Transport Layer Address IEs for the new Transport Bearer(s) will be included in the new message.

For Signalling Bearer re-arrangement:

The IUB RE-ARRANGEMENT INDICATION message indicates the CRNC Communication Context ID IE corresponding to the Node B Communication Context to be moved.

This message could also contain the Communication Control Port ID IE indicating the new Signalling Bearer to be used for the considered Node B Communication Context (see second proposition above).

For Data Transport Bearer re-arrangement:

The IUB BEARER RE-ARRANGEMENT INDICATION message indicates the CRNC Communication Context ID IE corresponding to the Node B Communication Context which has associated data transport bearers needing re-arrangement.

Furthermore, the IUB BEARER RE-ARRANGEMENT INDICATION message indicates the transport channels for which a transport bearer re-arrangement is needed.

This message could also contain the Binding ID and the Transport Layer Address IEs for the transport channels to be switched to a new Transport Bearer(s) (see second proposition above).
Note: The second possibility could prove to be a problem. The Node B has to configure the re-arrangement in advance: for transport bearer re-arrangement, this would certainly mean reservation of resources on the new resource segment. However, it is always possible that the CRNC does not initiate the re-arrangement (feature not supported,…). In some implementations, this would result in having an internal timer (waiting for the arrival of the IUB BEARER RE-ARRANGEMENT REQUEST message) to allow the release of these reserved resources. The situation becomes unstable if the CRNC has decided to postpone the re-arrangement, then requests it and in the meantime the timer in the Node B has elapsed. In this case, the Failure message must be used and the Node B shall indicate once again its need.

Open Issue: Is there a need to indicate whether the re-arrangement for all the Data transport bearers shall be synchronous or not?

3.2 Second step: Iub bearer re-arrangement

There are two ways of handling the transport bearer re-arrangement itself:

· We can define a new Class 1 procedure dedicated to the purpose of Iub transport bearers re-arrangement.

· We can rely on the existing reconfiguration procedures (either Synchronised or Unsynchronised) and enhance these procedures to support this new feature.

In the "General Mechanism" section above, it was shown that it would be preferable to define a new Class 1 procedure which would be a Common procedure. This new procedure can be defined as follows:
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Data Transport Bearer re-arrangement:

The Transport Bearer replacement procedure defined in details in TS 25.427 can be used for this purpose. It could be triggered by the new IUB BEARER RE-ARRANGEMENT REQUEST message. This message could optionally contain a CFN at which the re-arrangement would be performed. The User Plane behaviour would then be similar to the one for the Transport Bearer Replacement initiated by a Synchronised Radio Link Reconfiguration (if the CFN is present) or by an Unsynchronised Radio Link Reconfiguration (if the CFN is not present).

Signalling Bearer re-arrangement:

A similar definition is needed. It is proposed to have a behaviour similar to the one defined in the Radio Link Setup procedure. The following procedure is proposed:

Successful Operation:

· At reception of the IUB BEARER RE-ARRANGEMENT REQUEST message, the Node B determines the new Communication Control Port to be used for the considered Node B Communication Context.

· The Node B, then, sends back the IUB BEARER RE-ARRANGEMENT RESPONSE message to the CRNC with the Communication Control Port ID IE indicating the ID of the new Communication Control Port to be used for the considered Node B Communication Context. After sending this message, the Node B shall use the new Communication Control Port for the considered Node B Communication Context.

· At reception of the message, the CRNC should use the new Communication Control Port for all the dedicated NBAP procedures for the considered Node B Communication Context.

Unsuccessful Operation:

· The Node B sends back the IUB BEARER RE-ARRANGEMENT FAILURE message to the CRNC. After sending this message, the Node B shall continue using the new Communication Control Port for the considered Node B Communication Context.

The behaviour of the CRNC should be the following:

· Since the Iub Bearer Re-Arrangement is a Common procedure and the procedures using the Communication Control Port are dedicated procedures, none of the existing rules on procedure parallelism apply. Thus, it is possible for the CRNC to use the old Communication Control Port for dedicated procedures for a Node B Communication Context for which it has initiated an Iub Signalling Bearer Re-Arrangement. Such an untimely use of the "old" Communication Control Port for the considered Node B Communication Context should be avoided as much as possible. For this, once the IUB BEARER RE-ARRANGEMENT REQUEST message is sent by the CRNC, it would be better for the CRNC not to initiate any dedicated NBAP procedure for the Node B Communication Context. This would, for instance, allow to avoid the loss of messages due to messages crossing each other on the interface. In fact, if an NBAP dedicated message for the concerned Node B Communication Context sent by the CRNC on the old Communication Control Port "crosses" the IUB RE-ARRANGEMENT RESPONSE message over the Iub, then this message will be discarded by the Node B (as it shall use only the "new" Communication Control Port after sending the IUB RE-ARRANGEMENT RESPONSE message). It will thus probably be considered as "lost" by the RNC after a timer has elapsed.

· At reception of the IUB BEARER RE-ARRANGEMENT RESPONSE message, the CRNC should use the new Communication Control Port for all the dedicated NBAP procedures for the considered Node B Communication Context.

· At reception of the IUB BEARER RE-ARRANGEMENT FAILURE message, the CRNC should continue using the old Communication Control Port for all the dedicated NBAP procedures for the considered Node B Communication Context.

However, in order to respect our specification principles, no behaviour should be specified for the CRNC.

One way of avoiding "crossing messages" problems as much as possible is to forbid the use of the old Communication Control Port for a Node B once it has received an IUB BEARER RE-ARRANGEMENT REQUEST message for the Signalling Bearer and this until it has completed the procedure (i.e. it has sent back an IUB BEARER RE-ARRANGEMENT RESPONSE/FAILURE message).

Note: There is no way to fully insure that if the Node B sends an NBAP message (e.g. RADIO LINK FAILURE/RESTORE INDICATION) on the new Communication Control Port just after sending an IUB RE-ARRANGEMENT RESPONSE, the CRNC will receive it after the IUB RE-ARRANGEMENT RESPONSE message indicating the new Communication Control Port ID. The requirement in §6 of TS 25.433 does not apply since the messages are sent on different bearers. However, since this is already the case for the Radio Link Setup procedure and subsequent messages (e.g. RADIO LINK RESTORE INDICATION), this is not considered an issue.

4 Conclusion

It is proposed to include the sections 3 and 4 in the Study Area as a third solution.
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