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1 Introduction

Currently, the most part of MBMS service distribution has achieved the main principle of shared MBMS resources except the Iub interface. As we know from the TS 25.346, the RNC and the Node B have to establish independent transport bearer per cell for the multiple cells belonging to one Node B and receiving the same MBMS service data. An ideal bearer structure for the MBMS service has been shown in figure 1. 
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This contribution proposes both a UP-optimized and a CP-optimized solutions to address the single MBMS Iub data transport for the cells belonging to the same Node-B .
2 Single MBMS Iub data bearer by updating MBMS FP structure
According to UP-optimized solution, bearer multiplexing information is carried by MBMS FP in user plane. To achieve this purpose, MBMS FP structure has to be modified in this scheme. 
In this scheme, the MBMS service radio bearer will be established per cell by the RNC, and only one Iub data bearer for the cells belonging to the same Node-B. The multiple cells of one Node B will share the Iub transport bearer on a MBMS service. 
By enhancing the FP structure, the cell information with a multiplexing bear will be sent to the Node B, and the corresponding MBMS service cells and channel mapping relationship for this MBMS service are included in the information. When a MBMS service is launched, the common Iub data bearer will carry the MBMS data from the RNC to the Node B. After that, the MBMS data will be distributed to the relative cells due to the cells information in the duplicated bearer. Finally, the cells will transmit MBMS service data to air interface through their own MBMS radio bearers.
The UP-optimised MBMS Iub data block is outlined in the figure 2 below to show the principle. The header information contains information where to transmit the MBMS data over the air-interface.
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Here, we give some examples according to the demonstration above

Example 1: only service A is for the cells MBMS service data need to be transmitted to. 

Data is supposed to be sent by the MBMS FP in Node B, by which way the data will be duplicated and distributed to the corresponding FACH FP.
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Figure 3

Example 2: both service A and B have the same serving areas belonging to the same Node B.

Both the two kinds of service data will be encapsulated into one MBMS FP and be transmitted to one corresponding part in Node B (in this case, there is only one FACH FP involved in Node B), and then, the data will be distributed to physical channels.
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Figure 4
Example 3: service A has different serving areas from service B.
In this case, service A and B can be handled by different MBMS FP in RNC and Node B, and even different MBMS MAC in RNC, respectively. So, distinguished service data blocks will not be transmitted by the same FACH frame. Two kinds of FACH FP are involved; each FACH FP contains only one kind of service data.
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Figure 5
3 Single MBMS Iub data bearer by introducing NBAP Signalling
Besides the UP-optimized solution, CP-optimized solution is another choice. Just like UP-optimised solution, the multiple cells of one Node B will also share the Iub transport bearer on a MBMS service in CP-optimised solution. But, the corresponding bearer multiplexing information is carried by additional NBAP signalling in control plane. Figure 6 is about bearer multiplexing.
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Figure 6

With the message “BEARER MULTIPLEXING REQUEST”, the Node B will acknowledge the information about multiplexing bearer. And then, response information will be sent to RNC. Due to the bearer the message, Node B will duplicate the MBMS service data and broadcast them on multiple transport channels. 
The examples in subclause 2 are available in the CP-optimised solution, too.

4 Comparison 
In UP-optimised solution, the Iub MBMS FP is optimised with a backward compatibility. The length of MBMS FP header has to be changed. This scheme allows a fast MBMS service data transmission without additional NBAP signalling.
Compared to UP-optimised solution, additional NABP signalling is utilised in the CP-optimised solution. Maybe CP-optimised solution has an obvious delay, because MBMS service data have to be transmitted after cell scheduling is done, but the advantage of CP-optimised solution over UP-optimised solution is that current MBMS FP structure is unchanged.

5 Conclusion
In both of the two solutions, the Iub MBMS data transport bearer is shared in the level of Node B by Node B. The resource for MBMS FP bearer will be sharply lessened. And the delay over Iub will be reduced by removing the redundant transports from the RNC to the multi-cell. The single Iub data transport mechanism proposed in this contribution should be adopted for saving the transport resource between the RNC and the Node-B for high-volume MBMS data transmission.
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