3GPP TSG RAN WG1 Meeting #56bis                                                       R1-091218
Seoul, Korea

23 – 27 March, 2009
______________________________________________________________________Agenda item: 15.6
Source: LG Electronics

Title: Consideration on downlink 8Tx codebook design for LTE-A
Document for: Discussion

______________________________________________________________________
1. Introduction

In order to meet the requirement of downlink spectral efficiency for LTE-Advanced [1], it is considered to employ 8x8 downlink MIMO. It was also agreed that closed-loop precoding is supported for downlink higher-order MIMO transmissions [2]. However, since the system evaluation for 3GPP’s IMT-Advanced proposal to ITU-R WP5D is pending soon (only two RAN WG1 meetings left) and no specific codebook for large number of antenna ports (>4) is now available, this contribution proposes the possible methods to derive a reference 8Tx precoding codebook for system performance evaluation purposes, which targets ITU-R submission. 
______________________________________________________________________
2. Codebook Selection for IMT-Advanced Evaluation
Depending on the antenna configuration of LTE-A eNB, the number of transmission antenna ports can be different and the corresponding precoding matrix size should be also different. The following Table 1 shows the number of possible antenna ports in an LTE-A eNB, where the transmission rank cases of each antenna configuration can be up to the total number of antenna ports.

Table 1. Number of antenna ports and transmission ranks

	# of antenna ports in eNB
	Possible transmission ranks
	Codebook

	2
	1, 2
	LTE DL codebook

	4
	1, 2, 3, 4
	LTE DL codebook

	8
	1, 2, 3, 4, 5, 6, 7, 8
	N/A


In case of 2, and 4 transmission antenna ports in eNB, we already have LTE downlink codebook sets which we can reuse for LTE-A system performance evaluation. However, we do not have any specific codebook for LTE-A 8Tx precoding in case of 8 transmission antenna ports. Considering that the design and selection for the optimized coded for 8 Tx antenna ports would require sufficient investigation and may take a long time, it seems not feasible to have concrete codebook consequence within two RAN1 meetings. 

Therefore, we propose the following three candidate methods to derive a reference 8Tx precoding codebook; 1) random codebook, 2) simple extension of LTE codebook, and 3) company-designed new codebook.

1) Random codebook
We can consider random codebook generation as one of approach to generate an exemplary codebook for IMT-Advanced evaluation. For example, 8x8 precoding unitary matrices may be constructed based on a predetermined codebook size and constrained matrix element alphabet, then randomly selected the column vectors of 8x8 unitary matrices can be choosen as lower rank matrices of the codebook. 
2) Extended codebook from release-8 codebook [4]
As shown in [4], a direct-product between expansion matrix and LTE codebooks (2Tx and/or 4Tx) can be one of LTE codebook extension methods. Different expansion method can be considered also to generate codebooks for 8 Tx antenna ports. 
3) New codebook for LTE-A 8Tx SU-MIMO transmission [5]
So far, several contributions have proposed 8Tx codebook design [5]. Each company can their own codebook for IMT-Advanced MIMO evaluation. Whether the company chooses to employ a random codebook or design a new codebook from scratch will be up to them.
______________________________________________________________________
3. Summary
This contribution described three candidate methods to compose 8 Tx codebook for the IMT-Advanced system performance evaluation. If RAN1 as an group decides to submit 8 Tx system level performance results, we propose to choose one of the design methods from three aforementioned approaches in this meeting and verify the performance in the next meeting,
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