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1. Introduction
It has been agreed in RAN1#57bis [1] that PDSCH could be mapped in MBSFN subframe for R10 UE:

·  LTE-Advanced supports the Rel-10 PDSCH to be mapped also to MBSFN (non-control) region of MBSFN subframes that are not used for MBMS. 

· In case of PDSCH mapping to MBSFN subframes, both normal and extended cyclic prefix can be used for control and data region. Same CP length is used for control and data. 
· Relation between CP length of normal and MBSFN subframes in the control region is the same as in Rel-8 

· CSI RS are punctured into the data region of normal/MBSFN subframes.
It was also agreed by email discussion after RAN1#63 that:

· Antenna port 7 with SCID=0 is used when a UE configured with transmission mode 9 receives DCI format 1A with C-RNTI in an MBSFN subframe. 
There has been significant progress in PDSCH transmission on MBSFN subframe. However, there are still some remaining issues:

· Whether PRB bundling is supported in above transmission scheme, 
· Whether and how to support other transmission modes in MBSFN subframe for Rel-10 UE,

· Whether CSI-RS is supported in MBSFN subframe used for eMBMS.
In this contribution, we will discuss the above issues.
2. Discussion
2.1. PRB bundling
It was agreed in RAN1#61[2] that PRB bundling is supported when PMI/RI feedback is configured. According to this conclusion, PRB bundling is tied with feedback mode and is independent of transmission scheme. Therefore, it is natural that PRB bundling is supported in fall back operation in transmission mode 9 in MBSFN subframe as long as PMI/RI feedback is configured.
The open-loop precoder cycling might be one of appropriate methods for fall back operation in transmission mode 9 in MBSFN subframe. The DL performance may benefit from the frequency selectivity provided by precoder circulation and the diversity gain is related to precoding granularity. However, it is not deserved to override the agreement on PRB bundling just for preserving the gain of one possible solution. First, gain from open-loop precoder cycling could be still optimized through eNodeB scheduling when PRB bundling is used [3]. Second, it is not the only way for fall back operation in transmission mode 9 in MBSFN subframe. Transmission methods such as common beamforming and VRB assignment [3] are also good choices. Therefore, increasing the complexity for one of implementation alternatives seems to be not deserved. 
Proposal 1: PRB bundling is also supported in fall back operation in transmission mode 9 in MBSFN subframe as long as PMI/RI feedback is configured.

2.2. Other transmission modes in MBSFN subframe
Scheduling constraint can be avoided by enabling PDSCH transmission in MBSFN subframes for R10 UE. However, as PDSCH transmission in MBSFN subframe is only allowed for the UE configured with transmission mode 9, the benefit of scheduling flexibility is quite limited. Based on the concern above, scheduling of R10 UE with TM 1-8 in both regular and fall back operations in MBSFN subframe should also be considered.

However, demodulations of legacy transmission modes mainly rely on CRS, which is not available in MBSFN subframe. Therefore, the transmission schemes for transmission mode 1-8 in MBSFN subframe need to be defined. For transmission mode 7-8, fall back and regular transmission schemes are based on CRS and UE-specific RS respectively. The situation is similar as transmission mode 9, hence it seems natural to follow the rule of transmission mode 9. For transmission mode 1-6, on the other hand, CRS based demodulation is the only way. It is necessary to introduce new transmission schemes based on UE-specific RS. Some companies [3, 4] suggested that transmission mode 1-8 fall back to single antenna port, port 7 in MBSFN subframe. Whereas, MBSFN subframe does not mean worse channel condition and the above scheme may reduce system throughput due to over-restriction of transmission scheme. 
Proposal 2: Support of TM 1-8 in MBSFN subframe needs to be further discussed in terms of complexity and performance.

2.3. CSI-RS transmission in MBSFN subframe used for eMBMS
Usually CSI-RS subframe configuration should try to avoid MBSFN subframes used for eMBMS. However, in some special cases the collisions are inevitable and how to handle collision needs to be considered.
As pointed out in [5], MBSFN subframes used for eMBMS should not contain CSI-RS in order to avoid SNR loss from CSI-RS. In addition, if CSI-RS transmission is supported in MBSFN subframe used for eMBMS, CSI-RS pattern needs to be re-designed due to special MBSFN resource block structure, which increases terminal complexity in CSI-RS channel estimation. Hence, CSI-RS should be avoided in MBSFN subframe used for eMBMS.
Proposal 3: CSI-RS should be avoided in MBSFN subframe used for eMBMS.
3. Conclusions
In this contribution, we discuss the PDSCH transmission in MBSFN subframe with the following proposals: 

· PRB bundling is also supported in fall back operation in transmission mode 9 in MBSFN subframe as long as PMI/RI feedback is configured;
· Support of TM 1-8 in MBSFN subframe needs to be further discussed in terms of complexity and performance.

· CSI-RS should be avoided in MBSFN subframe used for eMBMS.
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