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1. Introduction and Discussion

Multimedia Broadcast Multicast Services, MBMS, is one of the services to be supported by E-UTRA. So far the channel structure for MBMS has not been discussed to a great extent. This contribution aims at setting some basic assumptions for the MBMS transmission structure for the study item evaluation phase.

· Same L1 coding chain for unicast and MBMS
To simplify the E-UTRA structure, no unnecessary physical-layer functionality should be introduced. Therefore, without loss of performance, it is proposed to use the same physical layer functionality in terms of coding, etc, as for unicast transmission. Thus, MBMS is transmitted using the shared channel as any other user data. Thanks to the downlink OFDM modulation, simulcast will, from a terminal perspective, appear as multipath propagation and exploited ‘for free’ provided the time difference from the multiple cells is within the (long) cyclic prefix. Note that the scrambling may be different for simulcast than for unicast to exploit this gain. Naturally, and similarly to Rel6, the scheduling for the involved cells need to be coordinated, e.g., through a central MBMS node. 
· Scheduling coordination for MBMS
To allow for single-frequency operation (‘soft combining in the air’), the transmission of MBMS content from multiple cells need to be coordinated as stated above. The UEs are informed about the MBMS transmission occasions/formats (‘persistent scheduling’ ‎[2]) from the MBMS control signaling. Note that, unlike unicast, there is no need for downlink L1/L2 control signaling for MBMS, at least not for scheduling purposes. The power/bandwidth could, in principle, be used for MBMS user data instead
. 
· Same application-layer coding
 as for UTRAN
Using the same application-layer coding as for UTRAN (and GERAN) simplifies providing the same MBMS content over different access technologies. Furthermore, no major benefits are foreseen by replacing the current application-layer coding.
· TDM (possibly complemented by FDM) of unicast and simulcast transmission
TDM is proposed for multiplexing of MBMS and unicast data transmissions sharing the same carrier. This allows independent selection of cyclic prefix length for unicast and simulcast. Although FDM of unicast and MBMS traffic in principle is possible (assuming the same cyclic prefix), which would allow for power balancing between the two, MBMS services are typically power limited and the value of power balancing appears to be limited. Furthermore, TDM allows the UE to sleep during non-MBMS subframes. Hence, from this perspective, it is preferably to use short TDM burst with a high data rate. In case of UE capabilities smaller than the system bandwidth, TDM is complemented by FDM (note that the same cyclic prefix must be used by all transmissions within a subframe).
· Control signaling transmitted in the same way as MBMS data
MBMS-related control signaling (MCCH and MSCH in Rel6 terminology) is transmitted using the same structure as MBMS simulcast data. The control signaling contains information about scheduling occasions, offered services, etc for the upcoming MBMS period. In case both area-specific and cell-specific control signaling is required, simulcast transmission may be applied to the former but not to the latter.
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Figure 1: TDM of unicast and broadcast transmissions. The time instants for simulcast transmissions are coordinated between multiple cells, while unicast transmissions are scheduled in independently in each Node B.
2. Conclusion

It is proposed not to introduce any special L1 processing for MBMS, but to rely on the same L1 processing as the shared data channel. From a L1 perspective, this allows viewing MBMS as a scheduler implementation. The same approach is valid for both FDD and TDD.

· Same L1 coding chain for unicast and MBMS.

· Scheduling coordination for MBMS.

· Primarily TDM is used to multiplex unicast and simulcast transmission.  FDM is used to support UE capabilities smaller than the system bandwidth.

· MBMS control signaling transmitted using the same structure as MBMS data.

A text proposal for TR 25.814 is found in ‎[1].
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� No L1/L2 control signaling is required for MBMS operation. L1/L2 control signaling may still be needed in the MBMS subframes for other reasons, e.g., transmission of uplink scheduling grants.


� Application-layer coding is not the responsibility of RAN1.
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