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1
Introduction
Good progress was made in RAN1#58 regarding enhanced DL transmission for Release 9 supporting dual-layer beamforming [1]. In particular, the following was agreed:

· One single transmission mode 

· CDM based DM-RS pattern 

· Dynamic rank adaptation and MU-MIMO are supported, but no explicit indication of SU/MU

· Support of both non-PMI and PMI based channel feedback for FDD and TDD

In this contribution, we analyze the resulting specification impact, focusing on the channel feedback design. A companion contribution focusing on the control channel aspects is summarized in [2].
2
Discussion

2.1 Current Specification
In LTE Rel-8, single stream beamforming is supported in Rel-8 via DL transmission mode 7, which is associated with DCI format 1A and DCI format 1.  In this transmission mode, both periodic and aperiodic channel feedback modes are supported. No PMI is reported for both FDD and TDD. The PDSCH transmission scheme for CQI reference resource is assumed to be transmit diversity based on SFBC. 

2.2 Channel Feedback for Rel-9 DS-BF
In RAN1#58, it was agreed that only one DL transmission mode should be specified for Rel-9 DS-BF. The baseline channel feedback for FDD and TDD should be no-PMI based, while PMI based channel feedback should be supported as well. The Rel-8 channel feedback modes should be re-used as much as possible.

Similar to Rel-8, we believe that the UE channel feedback should be based on CRS only. The specification of CQI meansurement reference subframes and norminal PDSCH EPRE to cell-specific RS EPRE should also be the same as in Rel-8. 
2.2.1 Non-PMI based Channel Feedback

In this case, no PMI report is necessary. The CQI reporting modes should be the same as those for Rel-8 downlink transmission mode 7, as summarized in Table 1.The PDSCH transmission scheme assumed for CQI reference resource should be similar to LD-CDD, as discussed in [3].
Table 1 CQI Reporting Mode for Non-PMI based Channel Feedback 

	Type
	Mode

	Aperiodic
	2-0, 3-0

	Periodic
	1-0, 2-0


2.2.2 PMI based Channel Feedback
In this case, PMI should be reported. The CQI reporting modes in this case should be the same as those for Rel-8 downlink transmission 4 (closed-loop spatial multiplexing), as summarized in Table 2.The PDSCH transmission scheme assumed for CQI reference resource should be beamforming. 
Table 2 CQI Reporting Mode for PMI-based Channel Feedback
	Type
	Mode

	Aperiodic
	1-2, 2-2, 3-1

	Periodic
	1-1, 2-1


3
Conclusions
In this contribution, we investigate the specification impact due to supporting dual-stream beamforming in Rel-9, focusing on channel feedback design. 
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