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1. Introduction
In RAN4 #83 meeting, it was agreed to introduce PMI/RPI reporting test for advanced codebook where the relative throughput ratio is evaluated between the PMI reported by UE with and without randomized 2nd beam (i1,3, i2, ip) [1]. For the beam steering method, multi-cluster beam steering model [2] is included as one option, but other models were not precluded.
In this paper, we present the advanced codebook simulation result based on the multi cluster beam steering model [2] with two clusters and using the simulation assumption in [3]. Based on the simulation result, we propose to finalize the dual cluster beam steering method as the final the beam steering method for the advanced codebook PMI test.
2. Simulation Result
Figure 1 shows the performance comparison between 16Tx advanced codebook and Class A codebook in the EVA5 multi-cluster beam steering channel model with two equal-power clusters. 16QAM ½ rate results with both rank1 and rank2 are presented. Advanced codebook is shown to provide the throughput gain over class A codebook due to better aligning the beam power across the two clusters. Since the constituent beam pairs and the power ratio, i.e., i1,1, i1,2, i1,3, and ip, are not individually optimized for each layer in the rank2 advanced codebook, the performance gain against class A codebook is shown to be larger for rank1 case.

Fig. 1 Performance comparison between advanced codebook and class A codebook (16QAM ½, (N1,N2)=(2,4) 16Tx XPOL with α1=α2=β=0.9, γ=0.3, dual cluster beam steering model with EVA5, power ratio between 1st and 2nd cluster: 0dB)

Figure 2 shows the throughput comparison between the random PMI and the follow PMI for the advanced codebook PMI test. For the random PMI run, only the CSI related to 2nd beam is randomized. It can be seen that under the proposed test design, target throughput ratio γ of 1.5 ~ 2 can be used at the SNR achieving 50~90% of the maximum throughput when precoding based on the UE report. Given the validity of the considered dual cluster beam steering model, we propose to finalize the dual cluster beam steering model as a part of the final test configuration for the advanced codebook PMI test.
Proposal 1. Finalize the beam steering method for the advanced codebook PMI test as the dual cluster beam steering model [2].  
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Figure 2. Advanced codebook performance comparision between follow PMI and 2nd-beam only random PMI (16QAM ½, (N1,N2)=(2,4) 16Tx XPOL with α1=α2=β=0.9, γ=0.3, dual cluster beam steering model with EVA5, power ratio between 1st and 2nd cluster: 0dB)
3. Conclusions

In this paper, we presented the simulation result for the advanced codebook based on the multi-cluster beam steering chanenl model [2] and the simulation assumption in [3]. Simulation results show that the considered dual cluster beam steering channel model and the 2nd beam only randomization approach can be used for the verfication of the UE’s advanced codebook PMI selection performance. 
The proposal in this paper is summarized as follows:

Proposal 1. Finalize the beam steering method for the advanced codebook PMI test as the dual cluster beam steering model [2].  
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