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1 Introduction
In the study item of Rel-13, the performance of Rel-12 downlink MIMO using 3D-UMa and 3D-UMi channel models should be evaluated as phase 1 simulation results.
In the RAN1#78bis meeting, there is an agreement of simulation assumptions for Homogeneous scenarios based on [1] [2] as follows
In this Contribution we are presenting results for the following scenarios
· 3D-UMa with ISD=500m, 2 GHz
· 3D-UMa with ISD=200m, 2 GHz
· 3D-UMi with ISD=200m, (2 GHz, 3.5 GHz – both mandatory)

In RAN1#80 meeting [3], companies were suggested to provide both resulting RU and offered traffic load for non-full buffer simulation results. Therefore, we update our simulation results of phase 1 for homogeneous scenarios in this contribution. The detailed simulation assumption can be found in Appendix.
2 Phase 1 Evaluation for Full Buffer 
In the Full Buffer traffic model evaluation, Multiuser MIMO (MU-MIMO) with maximum of two user pairing is simulated for the mentioned scenarios. More details of simulation assumptions for can be found in the appendix.  The results are summarized in Table 1.
Table 1. Summary of full-buffer evaluation results 
	
	
	UMa-500m/
2GHz (bps/Hz)
	UMa-200m/
2GHz (bps/Hz)
	UMi-200m/
2GHz (bps/Hz)

	MU
	Cell average 	
	2.42962
	2.53717
	2.56197

	
	Cell edge 
	0.052432
	0.06858
	0.012324


   
3 Phase 1 Evaluation for Non-Full Buffer 
A summary of phase 1 evaluation Non-Full buffer traffic results for the above mentioned three scenarios are presented in Table 2. The throughput performance of Rel-12 8x2 system under 3D UMa and 3D UMi is evaluated to use as reference to study FD-MIMO gains. The Non full-buffer traffic is generated using FTP model 1 with different user arrival rates λ to reach 20%, 50%, and 70% resource utilization for agreed file size of 0.5MB for each user. More details of simulation assumptions are included in the Appendix.
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	Cases
	~RU
(%)
	λ
	Resultant RU (%)
	Avg UPT
(Mbps)
	5%ile UPT
(Mbps)
	50%ile UPT
(Mbps)
	95%ile UPT
(Mbps)

	UMa
(ISD, CF)=
(500m, 2GHz)
	20
	1.25
	 19.7504
	 26.7586
	  6.8536
	 25.5399
	 45.7879

	
	50
	2.5
	 47.8640
	18.2579
	 3.5553
	 15.7595
	 43.3155

	
	70
	4.1
	 73.0575
	 11.0471
	 1.9191
	8.3699
	 29.8488

	UMa
(200m, 2GHz)
	20
	1.68
	  20.0085
	  30.7656
	  13.7756
	  29.5188
	45.3687

	
	50
	3.188
	 44.5628
	 23.2576
	 7.5762
	 21.8123
	43.9367

	
	70
	4.462
	 69.8049
	 14.6635
	3.6195
	12.2796
	36.4741

	UMi
(200m,3.5 GHz)
	20
	1
	 22.6299
	 24.859
	 3.5815
	  25.1915
	44.9963

	
	50
	2.5
	 53.5012
	16.3055
	1.7802
	 14.3119
	40.2070

	
	70
	3.612
	 68.7650
	12.7601
	 1.3645
	 9.8424
	34.5945



4 Conclusion
This contribution presents full-buffer and non-full-buffer phase-1 evaluation results to be included in the TR. 
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Appendix A: Simulation Assumptions

		 	 	 	
BS antenna configuration
	Antenna configuration (M, N,P): (8, 4, 2)

	Wrapping method
	Geographical distance based

	UE attachment
	Option 1) Based on RSRP (formula) from CRS port 0*
*This does not restrict any virtualization weights for CRS port 0

	Carrier Frequency
	Mandatory: 2GHz for scenarios 1, 2 and 3, 3.5 GHz for scenario-3,
Optional: 3.5 GHz only for scenario-2

	Network synchronization 
	Synchronized

	UE speed
	3 km/h

	

Feedback

	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)
	 	 	 	
CQI, PMI and RI reporting triggered per 5ms
 	
Feedback delay is 5 ms

	                          Downtilt
	Ɵetilt = 100 deg for scenario - 1 & scenario- 3
Ɵetilt = 104 deg for scenario- 2

	Channel estimation
	Ideal

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

	                     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]

	Number of UE receive antennas
	2

	Transmission scheme
	Dynamic SU/MU-MIMO adaption

	Maximum MU layers number
	2

	Tx power
	46dBm for scenario-1, 41dBm for scenario-2, 41 dBm for scenario-3

	Traffic Model
	Mandatory: 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
Optional: Full buffer model
*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100

	Metrics
	Mean, 5%, 50% UPT

	System Bandwidth
	10MHZ (50 RBs)
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