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1 Introduction

In TS36.213 [1], CQI report is not specificed for transmission mode 7 yet. This contribution analyzes the potential scenarios of transmission mode 7, and proposed the CQI report method accordingly.
2 Scenarios of transmission mode 7

Transmission mode 7 defined in Section 7.1 of TS36.213 indicates single antenna port with UE-specific antenna port 5. To support enough coverage of downlink control channel transmission, multiple cell-specific antenna ports might be needed. How to derive CQI for transmission mode 7 depends on the cell deployment as listed below:
Scenario 1: Network deployment with co-located antennas. Network deployment with different antenna configuration, e.g. antenna separation and polarization, should be supported. To reach enough coverage of downlink control channel, enabling efficient power amplifier implementation might correspond to some optimized combination of transmission antenna elements for each cell-specific antenna port.
Scenario 2: Network deployment with distributed antennas. As mentioned in R1-083917 [2] principle agreed in RAN1#54bis, the distributed antenna cell (e.g. large bridge, street cell, tunnel and highway) is an important cell deployment scheme for the operators, which is already used in UMTS/W-CDMA to reduce          the HO occasion.
The CQI derivation should satisfy both the scenarios mentioned above.
3 CQI derivation methods for transmission mode 7

Some possible CQI calculation schemes are discussed below.

Scheme 1: CQI estimation only based on port 0 RS only, no PMI feedback [3]
In this scheme, UE estimates CQI only based on port 0 RS. In the case that only port 0 RS is used, all the antenna elements forms the sectorized beam for PDCCH. After receiving CQI feedback from UE, eNB need to revise the CQI with a fixed offset, e.g. 7dB, based on the beamforming gain at boresight over that of the port 0 RS. However, there might be other PDCCH transmission solution, e.g. transmission diversity with polarized antennas, more than one cell-specific antenna ports will be used, where the CQI based on port 0 RS with a fixed offset might not be enough. 

Regarding the support to the scenario 2, it is hard for port0 RS-based CQI to support the beamforming with distributed antenna. Since the precoding vectors, e.g. [1 0] and [0 1], corresponding to antenna selection are not covered in the R8 precoding codebook, antenna selection can be also treated as one type of non-codebook based beamforming.
Scheme 2: CQI calculation based on all the cell-specific RSs, no PMI feedback 
In this scheme, to balance the performance and complexity and add no restrictions on antenna configuration and cell deployment, UE derives CQI based on the channel estimates of all available antenna ports, e.g. same way as transmit diversity in transmission mode 2, then eNB need to revise CQI according to the beamforming gain with all the antenna elements over that of the transmission diversity with only available cell-specific RSs. 
This scheme supports both scenario 1 and scenario 2. In scenario 2, with unequal large scale fading among the links between UE and the distributed antennas, the CQI derived by UE based on all the available antenna ports can capture the different large scale fading in  the distributed antennas  scenario.
Scheme 1 is one specific case of scheme 2 if single cell-specific antenna port is used.
Scheme 3: CQI estimation only based on all the cell-specific RSs and the precoding codebook, with PMI feedback [4]
In this scheme, UE derived CQI based on the rank-1 codebooks in 36.213, and feedback the CQI together with the preferred PMI. However, the difference between PMI-based CQI at UE and the optimal non-codebook based beamforming varies according to the UE position. If eNB compensates the difference by introducing some offset to revise the CQI report, it is hard to set a fixed offset.
4 Conclusion
This contribution analyzed the network deployment scenarios for non-codebook based beamforming, which requires the reasonable CQI support in transmission mode 7. The CQI derivation for transmission mode 7 should ensure performance for the centralized network deployment with different antenna configurations, e.g. antenna separation and polarization, as well as the distributed antenna cell.

Three CQI report schemes for transmission mode 7 were analyzed for the required scenarios. Scheme 1, CQI is only based on the antenna port 0, does not support the distributed antenna cell well. Scheme 3 is not robust due to the UE-specific dynamic CQI offset at eNB. Scheme 2 with CQI derived based on all the available cell-specific reference signals by assuming optimal beamforming fits to various antenna configurations and also the distributed antenna cell, and is stable at the same time.  Therefore, Scheme 2 is preferred for the transmission mode 7 in R8.
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