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1. Introduction
In RAN1 #57bis meeting, the following conclusion regarding 4Tx rank 1 codebook was made:


[image: image1]
In this contribution, we provide the performance comparison between “QPSK alphabet codebook” in [1] and “Release 8 DL codebook” for closed loop rank 1 transmission. Note that PA turn-off precoders are out of scope on this evaluation.
2. Simulation results and conclusion
Figure 1 and 2 in Annex show the link level simulation results with system level SCM for QPSK alphabet codebook (red dotted line) and Release 8 DL codebook (blue solid line). The detailed simulation assumptions are also shown in Table 1 in Annex. From these results, no remarkable performance gap between two codebooks was found in any scenario (i.e. SCM urban macro and SCM urban micro). 
Therefore, we propose that RAN 1 should determine one codebook from these two candidates based on the factors other than the performance, e.g. alphabet simplicity.
3. References
[1] R1-092940, Texas Instruments, Nokia Siemens Networks, Nokia, Ericsson, ST-Ericsson, LG Electronics, CEWiT, NTT DoCoMo, Panasonic, Qualcomm, RIM, Samsung and Sharp, “Uplink SU-MIMO Rank-1 and Rank-2 Codebook Designs”, 3GPP TSG RAN WG1 #57bis, June-July, 2009
4. Annex

4.1. Simulation Assumptions

Table 1: Simulation Assumptions

	Parameter
	Explanation/Assumption

	Bandwidth
	20 MHz

	Carrier Frequency
	2.0 GHz

	Antennas Configuration
	Tx: 4
Rx: 4

	Channel Model
	(1) SCM urban macro

	
	Antenna configuration

	UE: cross-polarized group antenna separated by λ/2
eNB: cross-polarized group antenna separated by 4λ

	
	(2) SCM urban micro

	
	Antenna configuration

	UE: cross-polarized group antenna separated by λ/2
eNB: cross-polarized group antenna separated by 4λ

	Resource assignment for UE
	4 RBs

	UE mobility
	3 kmph

	Receiver Type
	Linear MMSE

	Rank adaptation
	rank1 fixed

	Link adaptation
	Target BLER = 10-1

	Sampling Frequency
	32.55 ns

	FFT size
	2048

	Number of Occupied Subcarriers
	1200 (100 RBs)

	Channel Estimation for demodulation
	Ideal

	Channel Estimation for CSI 
	Ideal
8 subframe delay to UL-SCH transmission

	Cyclic Prefix Type
	Normal CP

	HARQ scheme
	Incremental Redundancy in TS 36.212

	Maximum Retransmission number
	4


4.2. Simulation Results
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Figure 1. Link level performance comparison between 
QPSK alphabet codebook and Release 8 DL codebook 
(SCM urban macro) 
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Figure 2. Link level performance comparison between 
QPSK alphabet codebook and Release 8 DL codebook 
(SCM urban micro)






















































































































































































































































































































































Conclusion on 4TX precoding


Rank-1


Decision: 


Size-24: 16 constant modulus + 8 antenna-pair turn-off vectors 


QPSK alphabet for rank-1 precoding proposals other than the rank-1 precoding specified in LTE Rel-8


For further discussion: Rank-1 codebook in 2940 as baseline pending confirmation on the performance


Final conclusion to be captured into the TR will be made in the next meeting


Discuss further the relationship between the precoding and the power control
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