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Discussion and Decision
1. 
Introduction
Dedicated Reference Signal (DRS) were proposed and adopted for LTE Rel8 in R1-074506 co-signed by 19 companies in October 2007, wherein it was also proposed that only the common reference signal from the first antenna port should be used for deriving CQI. Further discussion continued in [1] [2] [3] [4] [5] [6], followed by RAN1 email reflector discussions after RAN1#54 and RAN1#55 without any conclusion being made afterwards. Despite the long discussion of the topic, the major dispution boils down to the questions (1) whether reporting of PMI is useful or not for FDD mode of operation in transmission mode 7, and (2) from which antenna ports the UE shall derive CQI. 
For the question (1), it is studied and proposed in [6] that PMI report is useful for FDD in transmission mode 7 with a specific antenna configuration compared to 2x2 rank 1 close-loop spatial multiplexing. However, questions were raised if (a) a performance comparison should be made against 4x2 spatial multiplexing since the introduction of DRS was primarily motivated by provding additional performance gains compared to what can be achieved with the features already specified, or reusing the existing large-number-of Tx antennas which is primarily the case for TDD, or both factors; (b) it has been shown in [7] that 8x2 DoA based transmission mode 7 without PMI report outperforms 4x2 close-loop spatial multiplexing, hence it is questionable how relevant this specific antenna configuration is for FDD operation.  Therefore, it is not clear whether PMI reporting is actually beneficial for FDD operation.
For question (2), it has been explained that even though in general the channel observed from common RS is different than that from the DRS, the variance will be relativy smaller if CQI is derived from all common RS ports instead of only from common RS port 0, hence the link adaptation will be faster to track the channel variance, achieving better system performance and will be less dependent on the actual antenna configurations in the networks. It is shown in [4] that CQI derived from single antenna port 0 causes only a slight system performance degradation while simplifying the CQI derivation method. This was also studied in [5] and [6] showing that the UE deriving CQI from all common RS ports assuming transmit diversity, performs slightly better than CQI calculated from only a single antenna port 0. Based on this observation, it is fair to suggest that the UE shall derive CQI from all common RS ports assuming transmit diversity or single antenna port 0 if only single antenna port 0 is available. This suggestion seems also quite non-controversial, at least for TDD, as shown from RAN1 email reflector discussion.
2. Proposal
CQI report in transmission mode 7 has been open with long discussion for more than one year, it is quite unacceptable situation that one of the fundamental transmission modes of LTE is still lacking of CQI support by the RAN meeting#42 where all LTE Rel8 specifications should be completed. On the other hand, this does not impose RAN to define any CQI reporting scheme for transmission mode 7 without technical justification. 
From what was observed during the RAN1 email reflector discussion, we propose that 

1. in transmission mode 7 the UE shall derive CQI from all common RS ports assuming transmit diversity or single antenna port 0 if only single antenna port 0 is available. This proposal is applied for both FDD and TDD.

2. Whether to include PMI report for transmission 7  is FFS in next RAN1 meeting.

If there is a concern that having TxD-based CQI for FDD will jeopardize the discussion of PMI reporting in FDD with the concerns of too complicated CQI reporting schemes in mode 7, we should at least agree on proposal 1 for TDD and leave FDD FFS. 

As RAN1 has been unable to conclude CQI reporting for transmission mode 7 despite length discussions and it is still discussing optimisations we see that it is important RAN will urge RAN1 to complete the remaining LTE REL8 open items swiftly by making general decisions on a way forward as suggested above. 
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