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1. Introduction
This contribution proposes an RNC triggered method for the Iub bearer re-arrangement. NodeB will execute re-arrangment operations under RNC's indication. NBAP existing signalling of RL deletion and RL reconfiguation are utilized to convey the necessary scheme and indications. It is aimed to add more RNC flexibility and Iub compatibility to the Iub bearer re-arrangement procedure.

2. NodeB triggered Iub bearer re-arrangement and its problems
The Iub bearer re-arrangement can be categoried into three classes: 

1) Signalling bearer re-arrangement

2) Transport bearer re-arrangement

3) Signalling bearer and transport bearer re-arrangement

Current Iub bearer re-arrangement procedure is triggered by NodeB, which includes the following steps:
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Figure 1 Signalling for NodeB triggered Iub bearer re-arrangement

According to this procedure, NodeB will require an Iub transport bearer re-arrangement when it  detects a transport resource shortage while it allocates resources for a new RL. A re-arrangement scheme is indicated in the "Iub Transport bearer re-arrangement required" message from NodeB to RNC. RNC then responses a permission or a a denying message for the re-arrangement request. The re-arrangement “command” or “ complete” messages can be realized by existing NBAP signalling, such as NBAP RL re-configuration. The re-arrangment result will be reported to RNC at the end. 

Some problems exist in this method:

1) RNC has no chance to trigger an Iub bearer re-arrangement;

2) NodeB doesn't know whether RNC can support an Iub bearer re-arrangement or which NodeB communication context cannot be considered to be re-arranged before it has to make duplicated reservation of transport resources. 

3) Specific signalling of Iub bearer re-arrangement needs to be added to the NBAP protocols which may influence the NBAP backward compatibility.

4) An RL setup request might be delayed by a possible Iub re-arrangement in NodeB. In R5 and later releases, the RL setup procedure is expected to be simplified and speeded up, instead of be prolonged.

5) Since CRNC is the entity to control the initiation of most resource management procedures, a NodeB triggered Iub re-arrangement procedure might interact on RNC initialized procedures improperly.

3. RNC triggered Iub bearer re-arrangement
If we can suppose NodeB will always allocate its transport resources in an optimistic way, then fragments in the NodeB's transport resource pool would be caused mainly by released bearers. Therefore we proposed the RNC to trigger the Iub bearere re-arrangement when it performing bearer release.

The following figure shows the logical procedure of the RNC triggered Iub bearer re-arrangement: 
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Figure 2 Procedure of the RNC triggered Iub bearer re-arrangement

When initialising a resource release procedure, RNC checks its criteria (e.g. RRM or service status) to determine whether an Iub bearer re-arrangment could be enabled. For enabling, it adds a flag in the resource release request message. NodeB then check its transport resources and make a re-arrangement scheme. The scheme will be submitted to RNC via the resource release response message.

If RNC agrees with the re-arrangement scheme, it will start a radio link reconfiguration procedure to re-arrange the Iub transport bearers. If it refuses, no message will be sent and a timer in NodeB will indicate the release of reserved resources. 

The re-arrangement scheme will contain the information to re-arrange bearers in more than one NodeB communciation contexts. RNC may choose full or part of this scheme to re-arrange different bearers in the later RL reconfiguration step. 

More than one procedures of resource release can be found in the NBAP protocols. Here we give an example with the RL deletion procedure to realize the RNC triggered Iub bearer re-arrangement method. 

4 RNC triggered Iub bearer re-arrangement based on the RL deletion procedure
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Figure 3 Iub bearer re-arrangement based on RL deletion procedure

Some IEs need be added to the RADIO LINK DELETION REQUEST and RADIO LINK DELETION RESPONSE messages:

Table1  RADIO LINK DELETION REQUEST （3G TS 25.433，9.1.49）
IE/Group Name
Presence
Range
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M


-


Message Type
M


YES
reject

Node B Communication Context ID
M

The reserved value “AllNBCC” shall not be used.
YES
reject

CRNC Communication Context ID
M


YES
reject

Transaction ID
M


-


Iub Bearer Re-arrangement Flag
O
enum(0,1)
1- Disable 

1-Enable
-


Comm-Context Rearrange Mask

1..<maxnoofContexts>

EACH
ignore

 >NB Communication Context ID
O

NB Communication context in NodeB which shall not be considered in re-arrangement.



RL Information 

1..<maxnoofRLs>

EACH
notify

>RL ID
M


-


Range bound
Explanation

MaxnoofRLs
Maximum number of radio links for one UE

maxnoofNBContexts
Maximum number of NB communication context for one UE

Table 2  RADIO LINK DELETION RESPONSE （3G TS 25.433，9.1.50）
IE/Group Name
Presence
Range
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M


-


Message Type
M


YES
reject

CRNC Communication Context ID
M

The reserved value "AllCRNCCC" shall not be used.
YES
ignore

Transaction ID
M


-


Criticality Diagnostics
O


YES
ignore

Iub Bearer Re-arrangement Scheme

1..<maxnoofRearrangeContexts>

EACH
ignore

>Transport Bearer Rearrangement type
O
enum(0,1,2,3)
0-no bearer re-arrangement

1-Signalling bearer re-arrange only

2-Transport bearer re-arrange only

3-Signalling bearer and transport bearer re-arrange together
-


>Target NB-CRNC Comm-Context ID
O


The contet identifier of the CRNC Communication Context associated to the target NodeB communication context to be rearranged 
-


>New Comm-Control Port 
O


New communication control port for the target CRNC communication context 
-


>New BID-TLA
O
1..<maxnoofTransportBearers>
New AAL2 binding ID and transport layer address of each transport bearer to be rearranged
-


Range bound
Explanation

maxnoofRearrangeContexts
maxium number of NB communication context schemed to be rearranged

maxnoofTransportBearers
Maxium number of Transport bearers in the considered NodeB communication context which will be rearranged

5. Advantages
There are many advantages can be identified in the RNC triggered Iub bearer re-arrangement method:

1) No need to add new NBAP signalling for the Iub bearer re-arrangement. 

2) Re-arrangement of bearers after resource release may help to defragment NodeB's transport resource and better its utilization.

3) RL setup procedure can be speeded up without a temporary bearer re-arrangement. The number of successful resource allocation may be increased on a well-arranged resource pool.

4) Information given by RNC via the triggering message can help NodeB to reduce invalid re-arrangement schemes and avoid unnecessary resource reservation.

5) RNC can trigger the Iub bearer re-arrangement according to its RRM or service status. Interaction of Iub bearer re-arrangement with other resource management procedures can be prevented by RNC controls.

6. Discussion of some issues

For the RNC triggered Iub bearer re-arrangement method, following issues need to be considered:

1) What is the criterian in RNC to trigger the Iub bearer re-arrangement?

Re-arrangement of Iub bearers should be performed carefully so that the qualitie of service on those bearer can be reserved. In case RLs linked to a NodeB are released too frequently, RNC needs to setup a criteria to trigger the Iub bearer re-arrangement.

A simplest criterian Is a timer. RNC controls the time interval between two re-arrangment operations no less than a threshold. It's easy to implement but short of flexibility for uneven resource releases. Other criteria could be the number of released RLs, the resource amount of each RLs and so on. More than one criteria can be used by RNC for an Iub bearer re-arrangement decision. 

2) What is the ideal status of the transport resource pool when making the re-arrangement scheme?

The ideal status of transport resource pool is free of resource fragments. Therefore, when making the re-arrangemtn scheme, NodeB should try to reduce the number of fragments and their total resources occupation as less as possible.

3) Is it possible for NodeB to require an Iub bearer re-arrangement for a new RL in an RNC triggered mechanism for the Iub bearer re-arrangment?  

There are three solutions for this question, but not exhaustive:

The first, NodeB refuses the new RL's resource requirement by thinking that its transport resource pool is already optimized. The result is the same as existing RL setup procedure without any Iub bearer re-arrangement.   

The second, NodeB uses an error code to indicate that the RL setup failure is caused by resource fragmentation instead of resource shortage. The transport layer causes of NBAP need an addition:

Table 3 Transport layer causes of NBAP (TS 25.433 9.2.1.6)

IE/Group Name
Presence
Range
IE type and reference
Semantics description

>Transport Layer





>Transport Layer Cause
M

Enumerated
(Transport resource unavailable,

Transport resource fragment,

Unspecified,

...)


The third solution is that NodeB can attach an Iub bearer re-arrangement scheme in the RL setup failure message just as it does in the RL deletion response message above.

When RNC receives the error code or the re-arrangement scheme in the RL setup failure message, it may hold on the failed RL, and initialize an Iub bearer re-arrangement procedure by sending an fake resource release message to NodeB, i.e. a message with an unexisted RL ID or communication context ID but with an Enable flag of Iub bearer re-arrangement. NodeB then will submit an Iub bearer re-arrangment scheme via the response message. RL setup request will be tried again after RNC receiving the result message of Iub bearer re-arrangement in NodeB. 

To make the re-arrangement of Iub bearer satisfactory for the retried RL, it is suggested for NodeB to remember its latest failure of transport resource allocation. The expected amount of resource by the failed RL should be considered as an required amount in the following Iub bearer re-arrangment decision. 
7. Conclusion

It is proposed that the RNC triggered Iub bearer re-arrangement method presented in this contribution to be considered as a part of solution in TR 25.880. 
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