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Introduction

During the RAN WG#21 Tdoc R3-011764 TR25.xyz v.0.0.2 Re-arrangement of Iub Transport Bearers was approved to version 0.1.0 and study area Re-arrangement of Iub Transport Bearers was identified.

This document proposes some text to be added for the identified study area. In this text proposal following areas for the Re-arrangement of Iub Transport Bearers function are studied:

· General requirements for the Re-arrangement of Iub Transport Bearers functioality,
· Iub Transport bearer re-arrangement process and procedure initiation in the Node B,
· The CRNC actions, when receiving the Transport Bearer Re-arrangement procedure initiation message from the Node B,
· Iub Transport bearer re-arrangement process completion.
The Re-arrangement of Iub Transport Bearers functionality is studied both for the given UE context and for the Common Channels
Proposal

It is proposed to add following text for the TR25.880, Re-arrangement of Iub Transport Bearers.

Text proposal for chapter 6 in the TR25.880 Re-arrangement of Iub Transport Bearers
Re-arrangement of Iub Transport Bearers

General

Any new functionality introduced in Release 5 should be introduced with the least possible impact to the Release 4 specifications. To introduce Re-arrangement of Iub Transport Bearers function to the NBAP following two alternatives exists:

1. New class 1 EP 'Transport Bearer Re-arrangement' is defined to the NBAP; or
2. New class 2 EP 'Transport Bearer Re-arrangement' is defined to the NBAP
Alternative 1 requires following modifications in the Node B and in the CRNC:

· Node B - The Transport Bearer Re-arrangement procedure initiation message (request message) with Procedure ID IE criticality information set to 'reject'.

· CRNC- The Transport Bearer Re-arrangement procedure response message for successfully case of operation and procedure failure message for unsuccessfully case of operation. 

The Node B not supporting the Transport Bearer Re-arrangement procedure does not initiate the procedure and the CRNC not implementing (not supporting) the Transport Bearer Re-arrangement procedure shall reject the procedure using the Error Indication procedure.

Alternative 2 requires following modifications the Node B and in the CRNC:

· Node B- The Transport Bearer Re-arrangement procedure initiation message (indication) with Procedure ID IE criticality information set to 'Ignore' and timer supervisory for the procedure completion (e.g. RL Setup or RL Reconfiguration) triggering the transport bearer re-arrangement process.

· CRNC- The CRNC supporting the Transport Bearer Re-arrangement procedure may initiate the Common Transport Channel Reconfiguration procedure, when the transport bearers for the Common Channels are required to be re-arranged and one of the RL management procedure (Radio Link Setup, Synchronised Radio Link Reconfiguration or Unsynchronised Radio Link Reconfiguration), when the signalling bearer and/or the transport bearer for the given UE context is required to be re-arranged.

The Node B not supporting the Transport Bearer Re-arrangement procedure does not initiate the procedure and the CRNC not supporting (not implementing) the Transport Bearer Re-arrangement procedure shall just ignore the procedure.

To fulfil the requirement for the least possible impact to the Release 4 specifications the alternative 2 appears to be feasible.
Initialization of Iub Transport bearer re-arrangement process for the given UE context in the Node B

The problem causing the transport resource fragmentation is, that the transport resource pool may be physically distributed i.e. the total amount of transport resources are pooled to n segments. There may appear the situation, where for the incoming RL Setup/modification, there is enough transport resources totally in the transport resource pool, but due the transport resource fragmentation, there is not enough transport resources in any segments of the transport resource pool to accept the incoming RL Setup/modification. To prevent the rejection of the incoming RL setup/modification the Iub Transport bearer re-arrangement process may be started to free fragmented transport resources for a Radio Link(s) to be established/ modified by switching the existing transport bearers for the given UE context from one physical termination point to another. 

When the Iub Transport bearer re-arrangement process in the Node B detects that it shall initiate the TB (Transport Bearer) Re-arrangement procedure to defragment the transport resource pool,  it shall send the TB (Transport Bearer) Re-arrangement procedure initiation message to the CRNC. This message indicates the UE context and it's bearers that are desired to be switched from one physical termination point to another. Since the TB (Transport Bearer) Re-arrangement procedure initiation is desired to be specified as class 1 EP the transport bearer re-arrangement process supervisory timer shall be also started to supervise the procedure completion for the RL Setup/modification triggering the transport bearer re-arrangement process.

There might be also some node's internal O&M reason that may trigger the Transport bearer be-arrangement process, just to switch the existing transport bearers for the given UE context from one physical termination point to another. The transport bearer be-arrangement process triggers the TB (Transport Bearer) Re-arrangement procedure as to free fragmented transport resources i.e. by sending the TB (Transport Bearer) Re-arrangement procedure initiation message. The O&M procedure completion triggering the transport bearer re-arrangement process may be left for implementation specific.

Re-arrangement of the signalling bearer for the given UE context

In the current NBAP specification the signalling bearer (the Communication Control Port) for the UE context is selected by the Node B at the creation of the Node B Communication Context and there is no way to change the Communication Control Port once it is selected. The selected Communication Control Port is signalled to the CRNC in the RADIO LINK SETUP RESPONSE-message.

The purpose of this new functionality signalling bearer re-arrangement for the given UE context is to allocate new Communication Control Port for the Node B Communication Context (UE context). For this new functionality following possible scenarios may be initiated by the CRNC

1. The CRNC initiates Radio Link Setup procedure; or

2. The CRNC initiates Synchronized/Unsynchronized Radio Link Reconfiguration procedure.

In the first alternative the CRNC initiating the Radio Link Setup procedure appears to be the drawback, that the this procedure indicates the creation of the new Node B Communication Context with one or more radio links and one or more DCHs and optionally DSCHs and USCHs on all radio links. Since it shall be possible only to switch the physical termination point of the signalling bearer (D-NBAP link) for the given UE context, without allocating any new resources i.e. radio links and transport channels for the given UE context this solution appears to be not feasible.

The second alternative seems to feasible with some modifications to the existing  Synchronized/Unsynchronized Radio Link Reconfiguration procedures. It is proposed to have a NewSignallingBearerReqindication flag in the reconfiguration request/prepare message. When the signalling bearer is required to be re-arranged i.e. the physical termination point of the signalling bearer (D-NBAP link) for the given UE context is required to be switched, the flag is set to value 'required'

When the NewSignallingBearerReqindication flag is set to 'required', the Node B shall signal the new Communication Control Port  ID to the CRNC in the RL reconfiguration ready/response message. 

In the synchronous RL-reconfiguration case, the UE context (Node B Communication Context) shall be switched to the new signalling bearer at the reconfiguration CFN received in RL Reconfiguration Commit. In the unsynchronous RL-reconfiguration case, the UE context shall be switched as soon as possible to the new signalling bearer. 
Re-arrangement of the transport bearer(s) for the given UE context

If only the transport bearer(s) for the given UE context are required to be re-arranged by the Node B, the CRNC may initiate the Synchronized/Unsynchronized Radio Link Reconfiguration for every transport channel that is required to be re-arranged. This is existing functionality in the NBAP specification and thus no modifications are needed for the NBAP.

Re-arrangement of the signalling bearer and transport bearer(s) for 
the given UE context

If both the signalling bearer and the transport bearer(s) for the given UE context are requested to be re-arranged by the Node B, the CRNC can initiate the Synchronized/Unsynchronized Radio Link Reconfiguration for the signalling bearer and every transport channel that is required to be re-arranged.  The CRNC shall set the NewSignallingBearerReqindication and NewTransportBearerReqindication flaf to value' required' for the signalling bearer and all the transport bearers required to be re-arranged

When the NewSignallingBearerReqindication  and the NewTransportBearerReqindication flags are set to 'required', the Node B shall signal the new Communication Control Port  ID for the UE Context (Node B Communication Context) and AAL2 Binding ID and TLA for every transport channel that is required to be re-arranged to the CRNC in the RL reconfiguration ready/response message. The CRNC shall then proceed for establishing new transport bearer for the transport channel to be re-arranged.

In the synchronous RL-reconfiguration case, the UE context (Node B Communication Context) shall be moved to the new signalling bearer and transport channel to the new transport bearer at the reconfiguration CFN received in RL Reconfiguration Commit. In the unsynchronous RL-reconfiguration case, the UE context (Node B Communication Context) shall be switched to new signalling bearer as soon as possible and the transport channel shall be moved as soon as possible to the new transport bearer but no later than when the old transport bearer is removed.

Iub Transport bearer re-arrangement process completion for the given UE context

If the transport bearer re-arrangement process was initiated to free fragmented transport resources for a Radio Link(s) to be established or modified the transport bearer re-arrangement process supervisory timer is used to determine whether the transport bearer re-arrangement process is successfully executed or not.

When the desired bearer(s), indicated in the TB Re-arrangement procedure initiation message, are successfully re-arranged, the Node B shall stop the transport bearer re-arrangement process supervisory timer and complete the procedure triggering the transport bearer re-arrangement process as a successfully case of operation.

If the TB Re-arrangement procedure fails i.e. the transport bearer re-arrangement process supervisory timer expires, the Node B shall regard the procedure  triggering the transport bearer re-arrangement process as failed, and complete the procedure as a unsuccessfully case of operation.

If the transport bearer re-arrangement process was initiated  by the O&M reasons, the transport bearer re-arrangement process supervisory timer may be used (timer value may be different than the timer specified to the transport bearer re-arrangement process supervisory, triggered by the RL Setup/modification) to determine whether the transport bearer re-arrangement process is successfully executed or not. However the transport bearer re-arrangement process completion due the O&M reasons may be left as a implementation specific.

Re-arrangement of the transport bearers for the Common Channels

Process Initiation in the Node B

The main reason for initializing the transport bearers re-arrangement process for the Common channels in the Node B is due to O&M reasons. In the Node B implementation, where transport resources are physically distributed there may be e.g. the O&M process enabling to power off the physical unit currently managing the transport resources for the Common channels. The physical unit managing the transport resources for the Common channels need to be powered off in a controlled manner. This is done by the O&M procedure triggering the transport bearer re-arrangement process, that switch the existing transport bearers for the common channels from one physical termination point to another.

When the transport bearer re-arrangement process in the Node B detects that the transport bearer(s) for the Common Channels need to be re-arranged it shall initiate the TB Re-arrangement procedure for the transport channels to re-arranged by sending TB Re-arrangement procedure initiation message. The Node B can initiate the TB Re-arrangement procedure for FACH and/or PCH transport channels or  RACH transport channel or CPCH transport channel, to be re-arranged in a single procedure initiation message.

Reception of the Transport Bearer Re-arrangement procedure initiation message in the CRNC

In the current NBAP specification  there is no mechanism to re-arrange the transport bearer for common channel. To introduce the new functionality for Re-arrangement of the transport bearers for the Common Channels it is proposed to have a  NewTransportBearerReqindication in the Common Transport Channel reconfiguration request message for every transport channel that is required to be re-arranged. 

If the NewTransportBearerReqindication flag is set to value  'required', the Node B shall signal the new AAL2 binding id and TLA in the Common Transport Channel reconfiguration response message. The CRNC shall then proceed for establishing new transport bearer for the transport channels to be re-arranged.

The transport channel shall be moved as soon as possible to the new transport bearer but no later than when the old transport bearer is removed.

Process Completion

When the desired bearer(s) for the Common Channels, indicated in the TB Re-arrangement procedure initiation message, are successfully re-arranged, the Node B shall complete the procedure triggering the transport bearer re-arrangement process as a successfully case of operation.

If the TB Re-arrangement procedure for the common channels fails, the Node B shall regard the procedure  triggering the transport bearer re-arrangement process as failed and complete the procedure as a unsuccessfully case of operation.

To determine whether the transport bearer re-arrangement process is successfully executed or not is left as a implementation specific issue.

