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1. Introduction
The phase-1 simulation assumptions were agreed in RAN1#78bis meeting. In this contribution we present our evaluation results considering phase-1 simulation assumptions based on codebook based feedback. 
2. Simulation resuts
The results in Table 1 shows the throughput performance with phase-1 simulation assumptions with full-buffer traffic. These results, we believe, would be more amenable to comparison with other sources.
Table 1: Full-buffer throughput with phase-1 assumptions and codebook based feedback

	
	Cell-avg (Mbps)
	Cell-edge (Mbps)

	3D-UMa, 200m, 2 GHz
	25.8 
	0.92 

	3D-UMa, 500m, 2 GHz
	25.0 
	0.91 

	3D-UMi, 200m, 2 GHz 
	26.3 
	0.94 

	3D-UMi, 200m, 3.5 GHz
	26.2 
	0.91 


In Table 2 we show the throughput performance with bursty traffic. In different scenarious the offered load is the same resulting in slightly different RUs but allowing a fair comparison.
Table 2: Bursty traffic throughput with phase-1 assumptions and codebook based feedback

	
	Low RU (6Mbps)
	Medium RU (12 Mbps)
	High RU (14 Mbps)

	
	Mean
	50%
	5%
	Mean
	50%
	5%
	Mean
	50%
	5%

	3D-UMa, 200m, 2 GHz
	42.5 
	40.5 
	10.32 
	21.5 
	15.4 
	4.18 
	16.0 
	10.5 
	2.79 

	3D-UMa, 500m, 2 GHz
	35.9 
	31.3 
	7.71 
	19.1 
	12.9 
	3.07 
	15.0 
	9.5 
	2.37 

	3D-UMi, 200m, 2 GHz 
	38.9 
	36.4 
	9.2 
	20.3 
	13.8 
	3.57 
	14.6 
	8.7 
	2.41 

	3D-UMi, 200m, 3.5 GHz
	34.4 
	30.8 
	6.56 
	16.9 
	10.6 
	2.55 
	12.2 
	7.0 
	1.77 


3. Conclusion
In this contribution we presented phase-1 simulation results for codebook based operation. Full-buffer results are presented that we believe are more amenable to comparison with other sources. In the case of bursty traffic we have chosen to keep the arrival rate same across different scenarios resulting in different RUs but allowing a fair comparison of results. 
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Table 3: Simulation assumptions

	Parameters
	Values

	Tx power
	46dBm for 3D-UMa 500m, 41dBm for 3D-UMa 200m, 3D-UMi 200m

	Polarized antenna modeling
	Model -2 from 36.873 [3]

	Traffic model 
	FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty

Full buffer model

	Wrapping method
	Geographical distance based

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873 [3]

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)

	Feedback 
	PUSCH 3-2 for non-reciprocity operation 

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation

	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	BS antenna configuration
	antenna elements config (M, N, P): (8, 4, 2), TXRU config (MTXRU, N, P): (1, 4, 2)

	CSI-RS, CRS
	CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	Downtilt
	θetilt = 100 deg for scenario-1, scenario-3, θetilt = 104 deg for scenario-2

	CSI-RS
	5msec


