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1. Introduction

Multimedia Broadcast Multicast Services (MBMS) is one of the attractive services supported by E-UTRA. By taking advantage of soft-combining of received signals from multiple cell sites within the cyclic prefix (CP), OFDM based radio access in particular achieves high affinity to MBMS provisioning [1]-[4]. This paper describes views on the MBMS channel structure for OFDM based radio access in the E-UTRA downlink.

2. Proposed MBMS Channel Structure

· TDM-based multiplexing [5]

· Basically, the MBMS channel is multiplexed with other Unicast channels using TDM within the same transmission bandwidth.

· The MBMS channel employs a long CP [6]. All sub-carriers within the same sub-frame have either a short or a long CP to achieve orthogonality among the sub-carriers in the frequency domain.

· FDM based multiplexing of the MBMS channel with Unicast channels using a different transmission band is also supported when the system bandwidth is wide such as 20 MHz [7].

· Multiplexing of MBMS channel in a radio frame

· We set a restriction for the MBMS channel multiplexing within a radio frame, i.e., the MBMS channel is multiplexed into (20 – N) sub-frames except for the N sub-frames including the broadcast channel (BCH) as shown in Fig. 1. This is because the cell-specific scrambling code is always employed within the sub-frames including the BCH. 
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Figure 1 – Proposed restriction on MBMS channel assignment
· MBMS-specific scrambling code

· The same MBMS-specific scrambling code is multiplied to one kind of MBMS channel in order to randomize other-cell interference from the Unicast cells at the boundary region when using MBMS services.

· MBMS-specific scrambling codes are defined independently of the cell-specific scrambling codes for Unicast services.

· Different MBMS-specific scrambling codes are used for different MBMS services.

· Scheduled-based assignment of MBMS channel

· An MBMS-related control channel is used to inform UEs of the timing and format of the MBMS channel transmission.

· The MBMS-related control channel (corresponding to MCCH and MSCH in Rel. 6 [8]) is transmitted as a C-plane using the shared channel.

· MCSs

· The MBMS channel requires multiple MCSs according to the data rate provided by the respective MBMS services.

· The MCS is selected according to the data rate and QoS of the respective MBMS services.

· UEs are informed of the MCS information using the MBMS-related control channel.

· L1/L2 control channel

· The MBMS channel does not require L1/L2 control signaling.

· However, L1/L2 control signaling for the uplink channels should be transmitted even in the sub-frame(s) where the MBMS channel is multiplexed. In this case, a pilot channel with a cell-specific scrambling code and a sector-specific orthogonal code is necessary for channel estimation of the L1/L2 control channel. Thus, we propose using an optional pilot channel, i.e., the second reference signal for this purpose as shown in Fig. 2. 
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Figure 2 – Optional pilot channel for L1/L2 control channel in MBMS sub-frame

(Note: This figure is used for illustration purposes only, and the positions of the pilot, control, and data within the sub-frame do not specify the actual configuration.)
· Transmit diversity

· Transmit diversity can be applied to the MBMS channel.

· Delay diversity (CDD) should be used for transmit diversity in the MBMS channel.

3. Conclusion

The proposed MBMS channel structure for OFDM based radio access in the E-UTRA downlink. The proposed structure has the following features.

· TDM-based multiplexing with other Unicast channels should be prioritized. However, FDM-based multiplexing should also be supported when the system bandwidth is wide such as 20 MHz.

· To convey a broadcast channel, at lease one sub-frame with a fixed position should be used for the Unicast sub-frame with a cell-specific scrambling code.

· To support soft-combining, the same MBMS-specific scrambling code is multiplied to one kind of MBMS channel in order to randomize the other-cell interference from Unicast cells at the boundary region when using MBMS services. Different MBMS-specific scrambling codes are used for different MBMS services.

· The MBMS-related control channel (corresponding to MCCH and MSCH in Rel. 6 [8]), which indicates the timing of the MBMS channel transmission, MCS, etc., is transmitted as a C-plane using the shared channel.

· The MBMS channel requires multiple MCSs according to the data rate provided by the MBMS services.

· The MBMS channel does not require L1/L2 control signaling. However, L1/L2 control signaling for the uplink channels should be transmitted even in the sub-frame(s) where the MBMS channel is multiplexed. In this case, a pilot channel with a cell-specific scrambling code and sector-specific orthogonal code is necessary for channel estimation of the L1/L2 control channel.

4. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------

7.1.1.3 Channel coding and physical channel mapping
7.1.1.3.X MBMS channel structure
· TDM-based multiplexing with other Unicast channels should be prioritized. However, FDM-based multiplexing should also be supported when the system bandwidth is wide such as 20 MHz.

· To convey a broadcast channel, at lease one sub-frame with a fixed position should be used for the Unicast sub-frame with a cell-specific scrambling code.

· To support soft-combining, the same MBMS-specific scrambling code is multiplied to one kind of MBMS channel in order to randomize the other-cell interference from Unicast cells at the boundary region when using MBMS services. Different MBMS-specific scrambling codes are used for different MBMS services.

· The MBMS-related control channel (corresponding to MCCH and MSCH in Rel. 6 [8]), which indicates the timing of the MBMS channel transmission, MCS, etc., is transmitted as a C-plane using the shared channel.

· The MBMS channel requires multiple MCSs according to the data rate provided by the MBMS services.

· The MBMS channel does not require L1/L2 control signaling. However, L1/L2 control signaling for the uplink channels should be transmitted even in the sub-frame(s) where the MBMS channel is multiplexed. In this case, a pilot channel with a cell-specific scrambling code and sector-specific orthogonal code is necessary for channel estimation of the L1/L2 control channel.

---------------------------------------- End of Text Proposal --------------------------------------------------
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