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1 Introduction
It was presented in [1] that the 2Tx rank-1 codebook for precoding (Section 6.3.4.2.3, TS 36.211) does not meet the constant modulus property as agreed in RAN1#49bis meeting and proposed to remove the first two entries of it. To maintain the nested structure, it was also proposed to remove the first entry (identity matrix) from the rank-2 codebook.
It was recently shown in [2] that the rank-1 codebook does not provide any gain over the one without the first two entries. Moreover, it has a problem of the base-station's power amplifier complexity due to non-constant modulus. To solve this problem, it was proposed in [2] and [3] to remove the first two entries of the rank-1 codebook.
In the same spirit as [1], [2] and [3] this document shows that the rank-2 codebook does not provide any gain over the one without the first entry while the nested structure is not maintained.

Clearly, if the above proposals ([1], [2], [3] and this document) are accepted, then the number of bits used in feedback signalling is reduced. This reduction is significant in transmission modes requiring subband PMI feedback.  
2 Simulation results

RAN4 simulation assumptions [4] (details given in Annex) were used and link level simulation results are given in Figure-1 for EPA channel and Figure-2 for ETU channel. Clearly, throughput is not affected by removing the Identity Precoder Matrix. 
. 
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Figure-1: Simulation for EPA channel
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Figure-2: Simulation for ETU channel

3 Conclusion
We propose to remove the Identity Matrix from the 2Tx rank-2 codebook because it does not provide any gain over the one without the first entry (as shown by simulation results in Section-2). Importantly, this removal saves feedback signalling loads and maintains the nested structure (if LS from RAN4 in [3]  is accepted). 
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5 Annex
Simulation conditions:
	Single cell, 2x2 MIMO system
	

	Carrier frequency
	2GHz

	System bandwidth
	10MHz 

	Modulation
	64 QAM

	Coding rate
	3/4

	Doppler frequency
	5Hz

	Fading channel model
	EPA, ETU

	Channel estimation
	Real channel estimation

	Receiver
	MMSE

	Number of RB per report
	50

	Frequency of update
	every subframe

	Update delay
	2 subframes

	HARQ is used
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