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1.
Introduction

The aim of this contribution is to reconsider 2Tx codebook for precoding specified in Section 6.3.4.2.3, TS 36.211 [1].

2.
Discussion

The current 2Tx codebook for precoding is defined in the following:
--------------------------------------------------------------------------------------------------------------------------------
6.3.4.2.3
Codebook for precoding
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 for zero, small, and large-delay CDD shall be selected from Table 6.3.4.2.3-1 or a subset thereof.
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--------------------------------------------------------------------------------------------------------------------------------
From a BS implementation point of view, the current rank 1 codebook (Number of layers = 1) has some problems, because it does not meet the requirements of maintaining the constant modulus property. The antenna selection components (codebook index 0 and 1) impact on the power amplifier complexity in BS.

On one hand, the performance benefits of the antenna selection components would be negligible as indicated in Figure 1 below. Simulation assumptions are summarized in Annex A.
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Figure 1
According to the RAN1 working assumptions, BS can select a subset of the codebook and signal it to UE with higher layer signaling, i.e. BS can use only codebook index 2 to 5, if it wishes to reduce the PA complexity. However, unnecessary flexibility should be avoided from an interoperability point of view. If we would keep the current specification, it would be the case that most of BSs would use only codebook index 2 to 5 in real network and that the UE behavior need to be tested for both all the components and the subset of codebook index 2 to 5.
To simplify the specification and the UE interoperability testing, it is proposed that 2Tx codebook for precoding should be reconsidered as follows:
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--------------------------------------------------------------------------------------------------------------------------------
3.  Conclusions

In this contribution, it is proposed that 2Tx codebook for precoding should be reconsidered from BS implementation and interoperability points of view. If it could be agreed on, it is proposed that RAN4 should send a LS to RAN1 to refine the 2Tx codebook for precoding in TS 36.211.
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Annex A. Simulation assumptions
	Parameters
	Values

	Channel BW
	10 MHz

	Modulation
	64QAM

	Coding rate
	3/4

	Propagation model
	EVA5

	Correlation
	Low correlation scenario

	Channel estimation
	Practical

	Channel codec
	LTE channel codec

	RV sequence
	{0, 0, 1, 2} for 64QAM

	Tx EVM
	6%

	MIMO
	Single codeword, Feedback per 5 RBs

	DL RS Power boosting
	3 dB
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