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Introduction

There has been presented two proposal for Iub Transport Bearer Rearrangement:

First proposal introducing:

1. Transport Resource Re-arrangement Preparation procedure (Class 1 EP); and

2. Signalling Bearer Re-arrangement Complete procedure (Class 2 EP).

Second proposal reusing existing RL reconfiguration procedures (Syncronized/UnsynchronizedRL Reconfiguration procedure)

Since the first proposal was not widely supported due the following reasons:

1. It didn't reuse the RL reconfiguration procedures for Data transport bearer rearrangement; and

2. It didn't respect  the principle that the CRNC shall be the controlling entity initiating the actual Transport Bearer Rearrangement procedure after the first step (indication from Node B),

this document concentrate on the second proposal and analyse the solutions presented for reusing existing RL reconfiguration procedures.

Discussion

1. Iub bearer rearrangement indication (1st step)

For all the Iub bearer re-arrangement types

· Data Transport Bearer Re-arrangement; or

· Signalling Bearer Re-arrangement; or

· Signalling Bearer  & Data Transport Bearer Re-arrangement,

the procedure is started with Node B initiated Iub bearer rearrangement indication procedure, identifying the context to be rearranged and type of rearrangement (1st step).

This indication procedure shall use the dedicated NBAP signalling and Communication Control Port assigned to considered Node B Communication Context in the RL Setup Procedure (or re-assigned Communication Control Port in ' Signalling Bearer Re-arrangement' procedure)
This approach is presented in the second alternative (reuse of the RL reconfiguration procedures) and this seems to be the most feasible solution respecting the role that CRNC is the controlling entity initiating actual ' Iub rearrangement' procedure (2nd step).

2. Iub bearer rearrangement (2nd step)

2. 1. Data Transport Bearer Re-arrangement only

For Data Transport Bearer Re-arrangement (2nd step) Syncronized/Unsynchronized RL Reconfiguration procedure may be used.

This proposal is very much the same that is already proposed in TR  25.880 section 6.2.2 Reusing existing RL reconfiguration-Re-arrangement of u-plane transport bearers. 

Change note 1: It shall be  noted that there is no restriction to use Unsynchronized RL Reconfiguration procedure for Data Transport Bearer Re-arrangement. This change note shall be reflected to the TR section 6.2.2 as well.

2.2. Signalling Bearer Re-arrangement only

Synchronised RL Reconfiguration
The reason why the Synchronized RL Reconfiguration procedure is not applicable for Signalling Bearer Re-arrangement is the fact that there is no knowledge for CFN in the control plane. 

Change note 2: This is not in line what is proposed in the TR 25.880 section 6.2.3 and thus the section shall be modified to reflect the change that only Unsynchronized RL Reconfiguration is applicable for signalling bearer rearrangement.
Unsynchronised RL Reconfiguration

For Signalling Bearer Re-arrangement (2nd step) Unsynchronized RL Reconfiguration procedure may be used. 

As the Signalling Bearer Re-arrangement is used for the existing Node B Communication context for which the  Communication Control Port is assigned, Unsynchronized RL Reconfiguration procedure messages request/response shall use the dedicated NBAP signalling and Communication control Port currently assigned to Node B Communication context.

In the RL Reconfiguration Response message the new (target) Communication Control port ID is signalled and when the Unsynchronized RL Reconfiguration procedure is successfully executed the newly allocated (target) Communication Control port shall be used for any new procedures towards the considered Node B Communication Context.

 However for avoiding the loss of messages in the Node B due the cross signalling of RL Reconfiguration Response and CRNC initiating message using old communication control port it is better to define that CRNC shall not initiate any new messages towards the old communication control port once it has initiated the RL Reconfiguration procedure and it is not completed yet. 

Change note 3: Usage of Unsynchronized RL Reconfiguration for signalling bearer rearrangement only as defined above shall be put in the TR  section 6.2.3.

2.3. Combined Signalling Bearer and Data Transport Bearer Re-arrangement

For Combined Signalling Bearer and Data Transport Bearer Re-arrangement (2nd step) both the Synchronized/ Unsynchronized RL Reconfiguration procedure may be used to rearrange both the signalling bearer and data transport bearers for the considered context to be rearranged (as it was desired by the Node B). It is important that both the signalling bearer and data bearers are rearranged in a  single Synchronized/ Unsynchronized RL Reconfiguration procedure to avoid as much as possible the situation where only the part of Node B indicated rearrangement is executed.

When the Unsynchronized RL Reconfiguration procedure is used, signalling bearer is successfully switched when RL Reconfiguration procedure is successfully executed as described above (signalling bearer rearrangement only). Data transport bearers are switched as already specified in TS25.427. 

Change note 4: It is not clearly stated in TR 25.880 section 6.2.4 that Unsynchronized RL Reconfiguration may be used for combined signalling bearer and data transport bearer rearrangement.

It shall be noted that Synchronized RL Reconfiguration procedure is not so well suited for Signalling Bearer Rearrangement case. At least following problem can be noted.

It is ambiguous when the newly allocated (target) Communication Control shall be used

There is two alternatives a) after RL Reconfiguration Prepare EP b) after RL Reconfiguration Commit EP

Syncronized RL Reconfiguration is used for switching from old configuration to the new configuration in a synchronized manner. Syncronized RL Reconfiguration consist of two elementary procedures RL Reconfiguration prepare EP and RL Reconfiguration Commit EP. RL Reconfiguration Prepare EP is used for reserve resources for new allocation and RL Reconfiguration Commit EP is used to switch from old configuration the new configuration in the indicated CFN in RL Reconfiguration Commit message.

Based on this fact it is proposed that when Syncronized RL Reconfiguration is used for Combined Signalling Bearer and Data Transport Bearer Re-arrangement procedure is used as follow

1. RL Reconfiguration Prepare EP is used for reserve the resources for new allocation (Communication Control Port, TLA and Binding Id). (Target) Communication Control Port ID, new TLA and Binding ID are signalled in RL Reconfiguration Ready message. 

This is the approach already presented in the TR section 6.2.4.

2. RL Reconfiguration Commit/Cancel procedure shall however use still the old (Source) Communication Control Port due the fact that reconfiguration is just prepared but not completed yet. The newly allocated (target) Communication Control Port shall be used after the RL Reconfiguration Commit procedure is successfully executed. 
It shall be noted that the CFN in the RL Reconfiguration Commit is used as a trigger for changing the Data Transport Bearer in a user plane and it is not used as a trigger for Control Plane switching. This will lead to situation where the exact time for control plane switching shall be further clarified in RL Reconfiguration Commit EP as follow:

When the RL Reconfiguration Commit procedure is used for switching the Communication Control Port of the Node B Communication Context, the CRNC after sending of RL Reconfiguration Commit message shall use the new Communication Control Port for all the dedicated NBAP signalling for the considered Node B Communication Context.

When the RL Reconfiguration Commit procedure is used for switching the Communication Control Port of the Node B Communication Context, the Node B after receiving the RL Reconfiguration Commit message shall use the new Communication Control Port for all the dedicated NBAP signalling for the considered Node B Communication Contex

Change Note 5:This proposal is not the same as presented in the TR25.880 section 6.2.4 and thus this change note shall be reflected to the TR 25.880 section 6.2.4 as well.

Additionally there was already existing restriction specified for signalling bearer rearrangement only that is also valid for the case when using Synchronized RL Reconfiguration for combine signalling bearer and data transport bearer rearrangement case.

Change Note 6: CRNC shall not initiate any new messages towards the old communication control port except RL Reconfiguration Cancel or RL Reconfiguration Commit, once it has initiated the RL Reconfiguration Prepare procedure, until it has sent the RL Reconfiguration Commit message for the considered Node B Communication Context.

This kind of clarifications are not so well suited the general specification principles we have, since normally we do not specify the sending node behaviour.

Other problem for using the RL Reconfiguration Procedures for Signalling Bearer Re-arrangement only or Combined Signalling Bearer and Data Transport Bearer Re-arrangement is that it is desired to switch only the D-NBAP link and existing transport bearers from one physical termination point to another without making any other modifications to context attributes. Even this is not most likely scenario, it shall be avoided the situation where the CRNC once it has accepted the signalling bearer or combined signalling bearer and data transport bearer rearrangement initiates any other modifications  for the considered context until the signalling bearer is successfully rearranged.   
2.4. Iub bearer rearrangement general

Because of the above identified problems, it would be preferable to define a new class 1 EP for Iub Bearer Re-arrangement.

This new procedure can be defined as follows:

Successful operation
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This procedure is used to data transport bearer or signalling bearer or combined signalling bearer and data transport bearer rearrangement for the considered Node B Communication Context.

This procedure shall use the dedicated NBAP link and communication control port currently assigned for considered Node B Communication Context.

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).

It shall be noted that even if decide to define a new class 1 EP for Iub Bearer Re-arrangement, the existing RL Reconfiguration procedures may still be used for Data Transport Bearer re-arrangement only.

Signalling Bearer re-arrangement:

For signalling bearer rearrangement following definitions are need for successful and unsuccessful operation

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.

We shall also avoid as much as possible the use of old signalling bearer (to avoid cross signalling) once the Iub Bearer Re-arrangement procedure is initiated. One way to do this is to define that once the Iub Bearer Re-arrangement procedure to rearrange signalling bearer is initiated 'signalling bearer replacement' exist and no new procedures shall be initiated for the considered context.

Signalling Bearer rearrangement replacement exists when the  Iub Bearer Re-arrangement  procedure is started by receiving a IUB BEARER RE-ARRANGEMENT REQUEST message. The Signalling Bearer rearrangement replacement does not exist any more after the Iub Bearer Re-arrangement procedure is completed by sending the  IUB BEARER RE-ARRANGEMENT RESPONSE/FAILURE message.

Unsuccessful operation
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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 currently allocated  Communication Control Port for the considered Node B Communication Context.

Proposal

It is proposed based on discussion either to modify the study area reusing of existing RL reconfiguration procedures for Iub bearer rearrangement according to change notes presented  or to define a new class 1 EP for Iub Bearer Re-arrangement (highly recommended) as presented in section 2.4 and add it as 3rd alternative to TR.

Furthermore (for R3#27 meeting) it is proposed to list agreements based on chosen solution reusing of existing RL reconfiguration procedures or definition of new class 1 EP for the TR and prepare CRs based on agreements.
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