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1. Introduction

In R3-013225, we proposed a method of PDU synchronization among active cells through direct inter-NodeB communication on RNL. This contribution provide a distributed solution for the management of those inter-NodeB radio links. 

2.  Inter-NodeB radio links 

In the Release 5 of 3GPP specifications, IP transportation is introducted to the UTRAN. In the structure where all UTRAN nodes connect to a same IP routing network, peer-to-peer communication between NodeBs will be  possible.  To set up and release the data and signalling radio links between NodeBs, it is better to control the procedure by NodeBs instead of by the RNC so that the negotiation between NodeBs will not increase the crowded traffic on Iur and Iub.   
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Figure 1 Inter-NodeB signalling links for an active set  

Control planes of NodeBs in the active set are connected via the IP routing network. They are equities in the management of inter-NodeB data links, no matter where the serving cell locates. 

A routing table called "Address-table of the active set" is introduced and be stored in each of the eligible cells in the active set so that the cell can always be ready to send information to other cells without link setup delay.

RNC signalling is only required to send to the NodeB in which a cell is to enter or to leave the active set. The NodeB controls the link update in the active set and then reports results to the RNC. 

Each NodeB needs to supply at lease two ports for the delivering and receiving of inter-NodeB messages. An "Out" port for delivering and an "In" port for receiving. 

The data link can be connection-oriented or connectionless. The connection-oriented link needs a hand-shaking procedure between the NodeBs before data should be sent, while the connectionless link works sooner after the allocation of port resources. The latter is quicker but the former assures more on the transportation quality.  

The data link is always from the serving NodeB to the others. Many eligible cells in one NodeB can share the data ports, or they can require different ports if the NodeB resource is available. 

4. Address-table of the active set

The address-table consists of the data-receiving addresses of all cells in the active set. Each cell has a copy of this table so that it can initiate the communication to other cells at any required time. 

Addresses in the Address-table are arranged in the order of cells. Each address must give the following information: 

·the IP address of the NodeB containing this cell

·the "In" port address in the NodeB to which this cell is to monitor and receive the data from other cells, and

·the Cell ID of this cell

Only "In" ports are recorded in the Address-table, including that of the current serving cell. The serving cell just ignores its own address when delivering the synchronization information to other cells. Its address will be used after the serving role is shifted to other cells. No update is required for the Address-table during the alternation of serving cells.  

When a cell is entering or leaving an active set, it should inform the other cells of the active set to update their Address-tables. Meanwhile, the Address-table will also be added to or removed from this cell in respective cases.   

5. Setup of the data link for a new NodeB in the active set
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Figure 2 Link setup for a new NodeB in the active set 

If a cell is decided by the RNC to be a eligible cell in the active set, the NodeB of this cell will receive a message called "Radio link setup request" from the RNC, and allocate radio resource for the inter-cells data transportation. The involved parameters in the request message should include the ID of all eligible cells as well as IP addresses of NodeBs containing these cells. RNC will have no knowledge about the serving cell in case of UE controlled serving-cell-change.

The NodeB of the new cell then broadcasts its IP address and the new cell's ID to the other NodeBs. The serving sell in one of these NodeBs will response by an "InterNodeB Connection setup" indication, with its own IP address and cell ID. 

Then the NodeB of the new cell will allocate its data link resources, i.e. the "Out" and "In" data ports, and return an "InterNodeB Connection setup complete" back to RNC as an confirmation. For connection-oriented links the Out-In port pairs between the two NodeBs will be further tested by more signallings.

If a failure exists, for example, the resource fails to be allocated in the new NodeB, an error report will be submitted to the serving NodeB and the RNC, and the setup procedure is terminated.
Updated Address-table of the active set will be transferred to the new cell from the serving cell along with the synchronization information.   

Notification will be sent to the RNC after the new cell completing the link setting-up or detecting a failure. For the successful case, RNC will inform the UE to update its active-set and prepare for the coming traffic. 

6. Releasing the inter-NodeB data link for a leaving cell
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Figure 3 Link release for a new NodeB in the active set

When a cell is to be removed from an active set, the RNC will firstly notify the UE to exclude this cell from its active set, then indicate the NodeB of the leaving cell to start a link release procedure. The NodeB then broadcasts an "InterNodeB Connection Release" message in the active set. All informed cells in the active set will update their Address-tables. For a NodeB which has no more cells other than the leaving one related to the active set, its data ports ( "Out" and "In" ) will be released too. The NodeB of the leaving cell will finally send a message to the RNC to confirm its left status.  

7. Conclusion

Management of inter-NodeB radio links are performed by NodeBs distributedly in this proposal. Resource negotiation between NodeBs will be more directly. The Iub/Iur interfaces will not be burdened by the increased signallings. This distributed mechanism goes along with the trend of shifting RNC's functions to NodeBs in UTRAN. 
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