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1. Introduction

In RAN1#48bis in Malta physical layer improvements for 1.28Mcps TDD MBMS was discussed, and chip combining [1] as a supplementary of SFN was considered on deploying the MBMS in existing UTRAN. As opposed to SFN scheme, all involved cells still keep their own scrambling code in P-T-M transmission timeslot.
In RAN1#47, a partial IR based soft combining scheme [2] was proposed to improve the spectrum efficiency of MBMS transmission in mixed carriers. 
In this contribution we present the consideration on the partial IR based soft combining scheme for LCR TDD MBMS. 
2. Partial IR based soft combining for LCR MBMS transmission
With Common Cell ID scheme, a common scrambling code is employed across multiple cells. The scrambling code should be re-planned in combining area. In existing LCR TDD UTRAN, scrambling code should be well planned by operators to avoid interference from neighbouring cells. The additional work for network planning should be needed for Common Cell ID. 
In this document another alternative solution named partial IR based soft combining is proposed for P-T-M transmissions of LCR TDD MBMS.
The soft combining in essence is the MRC where each combination branch, i.e. each MBMS p-t-m transmission stream, can be separated by different downlink scrambling code. Since each MBMS p-t-m transmission stream from different cells is actually received separately during MRC soft combining. 

Many simulation results show that IR always works better than CC, whatever the initial coding rate and the propagation environment. In particular, partial IR outperforms chase combination when coding rate is intermediate, grossly between 1/3 and 2/3 or higher order modulation is used.

MRC based soft combining in MBMS p-t-m transmission can be enhanced by using partial IR based soft combining. In this enhanced scheme, all involved cells also keep their own scrambling code. Each involved cell may transmit a MBMS p-t-m transmission stream with a different self-decodable redundancy version (RV). The UE shall apply partial IR based soft combining to combine each MBMS p-t-m transmission stream. 
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.
Also, 16QAM has already been introduced to MBMS transmission. Partial IR may provide higher performance over chase combination when higher order modulation is used. 
3. Partial IR with Multi-cell Joint Detection
Chip combining scheme is a kind of combining method for P-T-M transmissions using joint detection. In this scheme, identical content spread by cell-specific scrambling code is transmitted from the involved cells at the same time. All Node Bs involved are closely time synchronized, which is the inherent characteristic in TDD system. All involved cells still keep their own scrambling code in P-T-M transmission timeslot as the manner in existing UTRAN, which is the main difference from the Common Cell ID scheme.
Partial IR based soft combining can be applied with multi-cell joint detection. Each involved cell may transmit a MBMS p-t-m transmission stream with a different redundancy version (RV). Each stream scrambled by cell-specific scrambling code is transmitted from the involved cells at the same time. UE gets the configuration information, such as the midamble codes and the scrambling codes in current cell and involved neighboring cells, from higher layer. In active P-T-M timeslot, UE first gets the system matrixes of each involved cell respectively, and then, one compound system matrix can be got by combining the system matrixes of these involved cells. After that, joint detection algorithm is used to recover the MBMS data with the compound system matrix. The recovered MBMS data with cell-specific scrambling code and RV is soft combined for decoding. The enhanced MBMS Receiver integrating LMMSE, joint detection and partial IR based soft combining can be used to improve the spectrum efficiency of MBMS transmission for LCR MBMS transmission. However, partial IR based soft combining scheme improves performance through channel coding gain, and does not rely on specific receiver structure. It can adapt to Rake, LMMSE or dual receiver. 
4. Conclusion
In this contribution a partial IR based soft combining scheme is proposed for LCR MBMS transmission. The scheme can keep the involved cells with its cell-specific scrambling code and do not need network re-planning for existing LCR TDD UTRAN. Partial IR based soft combining scheme can be further combined with joint detection to receive more performance gain. We propose partial IR based soft combining scheme to be accepted as another supplementary of SFN. 
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