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1 Introduction

In 3GPP TSG RAN1#47, we proposed an enhanced soft combination scheme for MBMS p-t-m transmission [2]. In the proposed MBMS transmission scheme, a partial IR based soft combining scheme together with Type 2 (LMMSE) or Type 3 (LMMSE with 2 Rx antennas) receiver are used to improve the spectrum efficiency of MBMS transmission in mixed carriers. 
Document [1] presents link level simulation results and remarkable performance improvement is shown when applying this enhanced soft combining scheme. The simulation results also show that there is only a little performance difference between the proposed scheme and SFN scheme [4] and thus it is a good complement to the SFN scheme to improve the spectrum efficiency of MBMS services in mixed carriers.

In this document we have further discussions on this enhanced soft combining scheme, including application scenarios, deployment analysis and receiver structure.
2 Application scenarios
From the simulation results, it is seen that the proposed scheme has potential to improve the spectrum efficiency of MBMS services in mixed carriers, where the SFN scheme cannot be applied. Typical application scenarios include:
· Applying this scheme in a code division way.   In order to support the proposed MBMS enhancement scheme in existing mixed carrier(s), S-CCPCH(s) with dedicated code channel(s) can be used. This means some S-CCPCH(s) are still used for R6 MBMS transmission and some dedicated S-CCPCH(s) are used for enhanced MBMS scheme. 
· Applying this scheme in a frequency division way.   The proposed scheme can be deployed in new mixed carrier(s) where R6 MBMS transmission is not supported. Unlike SFN scheme where dedicated carrier resources can only be used for MBMS services, the proposed scheme allows to use carrier resources shared with other non-MBMS services. This is useful for the vendor to share resources of MBMS carrier(s) to other services for RRM purposes, e.g. overload control. Also, this application allows vendor to take efficient use of carrier resources at the beginning of MBMS (typically, MTV services) deployment when the number of MTV users and MTV channels is not large enough.
As discussed in Section 3, because the SFN transmission and the proposed scheme have similar receiver structure, it can be adopted as a natural complement to the SFN scheme.

3 Further discussion
Currently S-CCPCH already supports turbo coding. So it is easy to add a rate matching unit to generate different RV, just as HSDPA/E-DCH does. A new IE used for indication of RV configuration of each cell can be added in current MBMS control messages to let the UE know the RV configuration of each cell. The RV configurations of neighboring cells can be different from each other, but it does not preclude the case where some of neighboring cells may have the same RV configurations. Moreover, the RV configuration for each cell can be either statistic or varies in a pre-defined pattern.
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Figure 1:  Receiver structure for the proposed scheme
Fig.1 illustrates the receiver structure for the proposed scheme. Compared to the SFN transmission, there should be one LMMSE equalizer corresponding to each cell involved in multi-cell transmission. That means multiple FIR filters for LMMSE equalization are needed for the cells involved in multi-cell transmission whereas there is only one for SFN transmission. However, the channel matrix which determines the LMMSE equalizer coefficients corresponding to each cell is the same for each receiving antenna. So the receiver complexity has only a little increase compared to that for SFN transmission considering major processing load is the computation of LMMSE equalizer coefficients. Therefore, the proposed scheme has similar receiver structure with SFN scheme.
Furthermore, considering the UE in current specifications has already supported IR combining based HARQ operation and LMMSE receiver in HSDPA, most of receiver modules can be reused for the proposed scheme.
4 Conclusion

Considering the SFN transmission and the proposed scheme have similar receiver structure, i.e., Type 2/Type 3 receiver, it is a good choice to adopt this proposed scheme as a natural complement to the SFN based MBMS enhancement to improve the MBMS spectrum efficiency in mixed carriers.
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