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1. Introduction 
Downlink and uplink CoMP transmission/reception is one of the main features introduced in Rel-11. The transmission in downlink CoMP could support the following transmission
1. Joint Transmission

2. Dynamic point selection/blanking

3. Coordinated scheduling/beaming

The eNB could select/switch between these types of transmission depending on the channel condition and backhaul capacity/latency.  At RAN1 #70 meeting [1], it was agreed that a new transmission mode (TM10) will be introduced to support the downlink CoMP transmission. The TM 10 would be based on TM 9 with necessary modifications. One remaining issue not being discussed is the fall back transmission of this mode.  After RAN1 #70 meeting, there was an email discussion on how to derive CQI when non-PMI feedback is configured, this issue was raised based on the testability consideration.  However, due to the limited time, it was considered as a separate issue and was not fully discussed. 

In this short contribution,  some considerations on supporting fall back transmission for downlink CoMP is presented. 

2. Fall Back Transmission of Downlink CoMP 
In downlink CoMP, a couple of transmit point (TP) including macro, pico cells or RRH would work together to coordinate the transmission. That should reduce the interference especially at the cell edge and improve cell edge throughput and overall system throughput. A new transmit mode is introduced (TM 10) to support such transmission. Like all other transmission modes as defined in Rel-8 to Rel-10, a fall back transmission needs to be defined in some situations, for example when the feedback of channel condition is not reliable.  Such transmission should be robust and not reply on any channel feedback. For such consideration, transmit diversity or single antenna port is selected as the fall back transmission for PDSCH for all the transmission modes introduced so far in LTE. 
For downlink CoMP transmission, there should be no exception because CoMP transmission such as joint transmission heavily relies on the feedback of channel condition from the UE.  As transmit diversity based on Alamouti coding was selected as the fall back mode for all other transmission modes if there is more than one transmit antenna, it could be used here as well.  As CoMP transmission could involve a number of TPs, the implementation of such transmit diversity may take different variations. The most straightforward way is to use transmit diversity from the serving cell, namely, depending on the antenna numbers at the serving cell, 2-tx or 4-tx TxD from serving cell could be used. This is because the UE knows the number of CRS ports and its configuration at the serving cell, which will make it easy to decode transmit diversity based on Alamouti coding. As such transmission  is already used for single cell transmission, no standard effort is needed in both specifications and testing.  
Because multiple TPs could coordinate their transmission in CoMP, transmit diversity could be implemented across multiple TPs. For example, if there are two TPs involved in CoMP transmission. Each TP could be used to transmit one layer of data after Alamouti coding, that could increase the diversity of the transmission and improve the performance. For such transmission, some issues may need to be resolved such as reference signals. Providing the limited time in Rel-11 to accomplish downlink CoMP, it would be reasonable to consider the introduction of such transmit diversity across TPs in the future releases. 

In MBSFN subframe, as there will be no CRS transmitted in the region for data transmission, transmit diversity as defined in Rel-8 could not be supported. In that case, single antenna transmission could be used as the fall back transmission. 

To summarize the discussion, the following proposal could be considered for fall back transmission for TM10
Proposal   

· The fall back transmission in Rel-11 is from the serving cell. 

· For non-MBSFN subframe: if the number of PBCH antenna ports is one, single-antenna port, port 0 is used, otherwise Transmit diversity with 2-tx or 4-tx depending on number of CRS port at serving cell. 
· For MBSFN subframe: single-antenna port, port 7. 
· Transmit Diversity across TPs could be studied in future release as further enhancement.

3. Conclusions

In this short contribution, the fall back transmission for downlink CoMP (TM10) is considered. The following proposals could be considered
· The fall back transmission in Rel-11 is from the serving cell. 

· For non-MBSFN subframe: if the number of PBCH antenna ports is one, single-antenna port, port 0 is used, otherwise Transmit diversity with 2-tx or 4-tx depending on number of CRS port at serving cell. 
· For MBSFN subframe: single-antenna port, port 7.
· Transmit Diversity across TPs could be studied in future release as further enhancement.
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