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1 Introduction
Based on [1], the working assumptions are reached in RAN1#48bis:  

The spatial CQI is defined on a per-codeword basis in DL SU-MIMO mode of E-UTRA

· The feedback granularity in time and frequency are FFS (decisions already taken in RAN1 remain valid).  

· The concrete CQI definition is FFS.

· The possible utilization of a relative CQI of the second codeword with respect to the first codeword or other alternative compression techniques related to the two codeword MIMO operation are FFS.

· Possibility of a single CQI for two codewords is FFS

In this contribution, we conduct the link performance of a single CQI vs. two CQI feedback for two codewords with MMSE receiver for 2x2 MIMO systems.
2 Link Performance 
2.1 Simulation Assumptions

The simulations assumptions are summarized in Table 1. 

Table 1 Link simulation parameters

	Parameter
	Value

	Transmission  Bandwidth
	10 Mhz

	NFFT
	1024

	Usable sub-carriers
	600

	Sub-carrier spacing
	15 kHz

	Subframe duration
	1ms

	Number of OFDM symbols per sub-frame
	10 (data) 

	RB size (sub-channel)
	12 tones

	Number of RBs used
	5

	Channel Model
	SCM-Urban Macro

	Mobile Speed
	3, 10 Km/Hr

	Target FER
	10%

	MCS Levels
	QPSK: 1/3, 2/5, ½, 3/5, 2/3, ¾, 4/5,6/7
QAM16:  ½, 3/5, 2/3, ¾,4/5
QAM 64: 3/5, 2/3, 3/4, 4/5, 5/6, 6/7

	HARQ
	Chase Combining, max 4 transmissions

	Rank Adaptation
	Yes

	5 Bit quantizations
	-9 to 22 dB in 1dB increments 

	Receiver
	MMSE

	Number of TX antenna
	2

	Number of RX antenna
	2

	Channel Estimation
	Ideal


2.2 Link Simulation Results 
Figure 1show the comparative performance between single CQI and 2CQI with ideal CQI feedback. The result shows that 2CQI provides gain over single CQI for relative large SNR.  With small CQI feedback error, it is noted that both single CQI and two CQI yield similar performance. For large CQI feedback error, it is shown that 2CQI yields a slight worse performance than single CQI.  
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Figure 1 comparative performance with ideal CQI feedback
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Figure 2 comparative performance with small error CQI feedback
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Figure 3 comparative performance with large error CQI feedback
3 Conclusion
In this contribution, we compared the link performance of a single CQI vs. 2CQI feedback for two codewords with MMSE receiver for 2x2 MIMO systems. Our simulation results show 2CQI provides marginal gain over single CQI when CQI feedback is accurate such as low speed and small CQI delay. When CQI feedback error occurred due to high speed, long CQI delay, or others such as flashlight, 2CQI yields worse performance than single CQI. 
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