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1. Introduction
Dedicated cell and mixed cell have been defined in RAN2 meeting as two basis scenarios for LTE MBMS. In RAN #33 plenary meeting, there was a request for operators to provide clarification on what they require for MBMS [1]. Therefore, China Mobile would like to clarify the scenarios of dedicated cell in further step and then discuss the effect of dedicated cell to network architecture.

2. Discussion
In RAN2 meeting, there had following principles for MBMS:
” MBMS may be provided on a frequency layer dedicated to MBMS (set of cells dedicated to MBMS transmission i.e. set of “MBMS dedicated cells”) as well as on a frequency layer shared with non-MBMS services (set of cells supporting both unicast and MBMS transmissions i.e. set of “mixed cells”).”,
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Figure 1: LTE dedicated carrier Architecture

According to the currently understanding, the MBMS Dedicated Cell can be integrated with LTE Unicast system by sharing the hardware and site of the eNode B, e.g. as Figure 1. For this scenario, no additional network node is necessary. However the following disadvantages can be found:

1. LTE dedicated carrier MBMS system is only part of LTE Unicast system, its application scenario is limited by the LTE Unicast system. 

2. Since LTE dedicated carrier MBMS system shares the hardware and site with LTE Unicast system, it should has the same peak transmit power and antenna height. Thus LTE dedicated carrier MBMS Node B has almost the same coverage as that of the LTE Unicast system even the multi-site diversity by air combing can be exploited to improve the cell-edge performance. To provide full coverage as LTE Unicast system, almost the same number of eNode B should be deployed. 
Summarily, the deployment method above is not an efficient one, which leads to much higher coverage cost. More efficient deployment method is necessary.
2.1 Architecture preferred
Naturally, for Broadcast service, the most efficient deployment method is to adopt the independent LTE dedicated cell eNode B. So the network architecture showed in Figure 2 is proposed for the scenario of LTE Unicast and dedicated carrier MBMS overlapped. In this architecture, a Broadcast Node B (B Node B) is added to carry the downlink MBMS service only for dedicated carrier, and the necessary uplink transmission of the MBMS service for dedicated carrier is carried by the Unicast system. 
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Figure 2: LTE dedicated carrier Architecture
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Figure 3 coverage comparisons of different architectures

For this architecture, the following advantages can be achieved:

1. The B Node B is very simple and low cost since only downlink is provided.

2. The sites for the B Node B can be selected independently, and it is not necessary for it to share the same sites of LTE Unicast eNode B.

3. The antenna height and transmit power of every B Node B can be adjust independently according to the deployment scenario.

4. Flexible application of LTE dedicated carrier MBMS can be implemented. Since LTE dedicated carrier MBMS is independent to LTE Unicast in physical form, it can be combined with the other cellular system besides LTE, e.g. GSM, WCDMA.

For the above advantages, a flexible and low cost deployment of the LTE dedicated carrier MBMS system can be provided efficiently.  For example, several or tens of sites for B Node B are enough for the coverage of a big city. In Figure 3, for the conventional architecture, LTE dedicated carrier MBMS should be deployed on every LTE unicast sites, while only one B Node B is necessary for the same coverage area by the proposed architecture. Thus the coverage efficiency will be very high, and the cost of the deployment will be reduced much.
3. Conclusion 
In this contribution, we clarify the preferred scenarios and network architecture for MBMS dedicated cell, which may lead to different types of equipment implementation. Correspondingly, the simplification and optimization of interface also should be considered in RAN3.
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