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1. Introduction
A way forward [1] on Rel-9 dual-layer beamforming, regarding the transmission mode, DM-RS patterns, SU/MU assumption and feedback modes supported by TDD and FDD, was agreed in RAN1 #58. As stated in the way forward, TxD based and also PMI based feedback modes are supported for both TDD and FDD. Furthermore, re-use of Rel-8 feedback modes is preferred. In this contribution, we analyze the possible feedback modes for CQI/PMI/RI reporting. 
2. CQI/PMI/RI reporting
For Rel-9 dual-layer beamforming, as given in [1], only a single transmission mode is supported. Since dual-port DM-RS is introduced to support dual-layer beamforming, a new transmission mode 8 should be defined and maintain the same number of blind decodes as in Rel-8. Considering the tight time frame for Rel-9, Rel-8 feedback modes should be re-used as much as possible to minimize the impact on specification. 

For TxD based scheme, no PMI and RI are reported by UE, CQI reporting modes defined for transmission mode 7 in Rel-8 can be re-used [2]. In case of PMI based scheme, on the other hand, CQI/PMI should be fed back conditioned on the reported RI. Thus, reporting modes supported by transmission mode 4 in Rel-8 can be re-used. The aperiodic and periodic reporting modes are given by the parameter cqi-reportModeAperiodic and cqi-FormatIndicatorPeriodic respectively, which are configured by RRC signaling. 
For transmission mode 8, the reporting modes 1-2, 2-0, 2-2, 3-0 and 3-1 are supported on PUSCH. For periodic reporting with PUCCH, the reporting modes 1-0, 1-1, 2-0 and 2-1 are supported.
Table1. CQI/PMI/RI reporting modes for transmission mode 8
	Reporting Type
	Reporting Mode

	Aperiodic
	1-2, 2-0, 2-2, 3-0 and 3-1

	Periodic
	1-0, 1-1, 2-0 and 2-1


The PDSCH transmission scheme assumed for reference resource given by Table 2 depending on the transmission mode currently configured for the UE (which may be the default mode). For transmission mode 8, RI is only reported for reporting mode 1-1, 1-2, 2-1, 2-2 and 3-1.
Table 2. PDSCH transmission scheme assumed for CQI reference resource
	Transmission mode
	Transmission scheme of PDSCH

	1
	Single-antenna port, port 0

	2
	Transmit diversity

	3
	Transmit diversity if the associated rank indicator is 1, otherwise large delay CDD

	4
	Closed-loop spatial multiplexing

	5
	Multi-user MIMO

	6
	Closed-loop spatial multiplexing with a single transmission layer

	7
	If the number of PBCH antenna ports is one, Single-antenna port, port 0; otherwise Transmit diversity

	8
	Transmit diversity if RI reporting is not configured, otherwise closed-loop spatial multiplexing


3. Conclusions
In this contribution, we discuss the feedback types for CQI/PMI/RI reporting in Rel-9. Based on the discussion we conclude:
· For TxD based scheme, no PMI and RI are reported by UE, CQI reporting modes defined for transmission mode 7 in Rel-8 can be re-used
· For PMI based scheme, CQI/PMI should be fed back conditioned on the reported RI. Thus, reporting modes supported by transmission mode 4 in Rel-8 can be re-used
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