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1 Introduction
Some aspects of E-MBMS have been discussed extensively on the email reflector. MIMO and transmit diversity for E-MBMS were also listed as a discussion topic. Some contributions regarding E-MBMS with multiple antennas at the Node B [1]-[4], have been submitted to previous meetings. In this contribution, we summarize some criteria that the design of multi-antenna schemes for E-MBMS should consider and we propose a text proposal to capture these findings. Note that we use the term multiple-antenna in the sense that the Node B has multiple transmitter antennas and this should be distinguished from multi-cell MBMS. The discussion in this contribution is valid for both single-cell and multi-cell MBMS. 
2 The criteria of multi-antenna schemes for E-MBMS 
Many multiple antenna schemes have been discussed at previous meetings; however most of these schemes are mainly for unicast traffic. The multiple antenna schemes for E-MBMS should be taken into account based on the character of E-MBMS. In [2][3][4],some specific multi-antenna schemes for E-MBMS were provided, whereas this contribution will summarize some criteria of multi-antenna schemes for E-MBMS other than providing one specific scheme. The criteria are the following:
· Since there are multiple receivers and hence no UE feedback is possible, the multi-antenna scheme for E-MBMS must be of open loop type.
· Spatial multiplexing (rate 2 MIMO) can not always be assumed because there may be UEs with single receive antennas. Another case is the single cell E-MBMS transmission, the performance of UEs at the cell edge should be considered.
· Since there may be NodeB’s with up to 4 transmit antennas, and the antenna number of NodeB may differ from cell to cell, the E-MBMS scheme must be able to receive and combine signals from NodeB’s with different number of transmit antennas. The combination of signals from Node B’s with different number of transmit antenna should also work “over the air” when synchronized E-MBMS is used.
· In order to satisfy the evaluation requirements of broadcast service, both MIMO schemes with spatial rate 1 and 2 are necessary to study for E-MBMS. Hence, both transmit diversity schemes and spatial multiplexing schemes and the combination of these are of interest in the evaluation.
· To reduce the complexity, there should be similarities in transmit structure between the rate 1 and rate 2 multi-antenna scheme for E-MBMS to allow for a smooth transition and to reduce UE complexity.
In [5], many principles of MIMO for unicast traffic have been decided, however the decided principles of MIMO for broadcast traffic is few. Regarding to the difference of E-MBMS with unicast traffic, some principles of multi-antenna scheme for E-MBMS should be decided for the further evaluation of E-MBMS. 
3 Conclusion

In this contribution, some criteria of multi-antenna schemes for E-MBMS are summarized. The specific multi-antenna scheme for E-MBMS is FFS.
4 Text proposal

------------------------------------------------------ Begin Text Proposal ------------------------------------------------------------
7.1.1.4.3
High level principles of MIMO for broadcast traffic E-MBMS

The MIMO transmission for the E-MBMS broadcast traffic should be discussed noting that 

-
 in broadcast E-MBMS, there will be a single or multiple transmittersting Node B's and multiple receiversing UE's

- feedback signalling from the UE may not be feasible.

- schemes with a single E-MBMS stream and multiple E-MBMS streams (spatial multiplexing) are possible

- the number of E-MBMS streams is limited to 2 due to the baseline UE configuration of 2 antennas

- spatial multiplexing is feasible especially in SFN operation 

- transmit diversity is feasible both in single stream and two stream configuration (hybrid spatial multiplexing and transmit diversity) 

- the combination of E-MBMS signals from Node B's with different number of transmit antennas can be considered

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