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1 Introduction  
At last meeting, the following working assumptions for heterogeneous scenarios were agreed:

· HetNet scenario assumption for Elevation BF/FD-MIMO
· Remaining parameters for small cell dropping are defined as follows:

· Minimum distance separation between small cell centers (Dscc) = 40m 
for 4 small cells per cluster

· Confirm the agreement on UE dropping made in RAN1#78bis meeting
· 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

· Radius for UE dropping in a cluster is 70m
· Radius for small cell center dropping in a cluster (Rc) = 50m
In the email discussion of phase I non co-channel Het-Net, 120 degree’s down tilt for small cell, 100 degree’s down tilt for macro cell directional antennas and 2dB bias were agreed.
According to the agreed simulation assumptions, the phase I evaluation results for separate frequency bands Het-Net are provided in this contribution.
2 Phase 1 evaluation results 
The details of simulation assumptions are given in Appendix. We provide the system level simulation results of 8Tx DL MIMO in Rel.12 with 3D channel model defined in TR 36.873. It is assumed that there are 8 TXRUs used for both macro cell and small cell. For 8 TXRUs, each TXRU is connected to an antenna port and these 8 antenna ports are deployed in horizontal dimension. In the simulation, Rel-12 8Tx codebook in FDD system is used. For these three resource utilization cases, we provide the corresponding user arrival rate (
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) and the statistical resource utilization.

The evaluation results are provided in this section. The non-ideal channel estimation and interference modelling are assumed.

Table 1  Performance evaluation for FDD with Rel-12 8Tx codebook
	Load level 
	5% UPT (bps/Hz)
	50% UPT (bps/Hz)
	Mean UPT (bps/Hz)
	User arrival rate (λ)
	Statistical  RU

	Low: 20%
	0.7
	2.3
	2.6
	1.1
	20%

	Medium: 50%
	0.53
	1.78
	1.96
	3.6
	52%

	High: 70%
	0. 44
	1. 74
	1.95
	5.4
	72%


3 Conclusions
In this contribution, we provide the phase 1 evaluation results for separate frequency bands Het-Net scenario based on the agreed simulation assumptions. The following proposal is given:
Proposal: Phase 1 simulation results for separate frequency bands Het-Net scenario should be captured in the TR and it can also be served as the baseline in Phase 2 evaluation.
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Appendix: 
Simulation Assumptions
	Parameter
	Macro cell
	Small cell

	Central Frequency
	2G
	3.5G

	Antenna configuration
	8 horizontal antenna ports, 1 vertical antenna port with 8 antenna elements, X-pol (+/-45), 0.5λ and 0.8λ spacing separately for horizontal dimension and vertical dimension, θetilt = 100 degrees 
	8 horizontal antenna ports, 1 vertical antenna port with 4 antenna elements, X-pol (+/-45), 0.5λ and 0.5λ spacing separately for horizontal dimension and vertical dimension, θetilt = 120 degrees

	
	2 Rx at UE with 0.5λ spacing
X-polarized: 0/+90 degrees
	2 Rx at UE with 0.5λ spacing
X-polarized: 0/+90 degrees

	
	3D antenna pattern defined in TR36.873
	3D antenna pattern defined in TR36.873

	Total BS Tx power 
	46 dBm
	30 dBm

	BS antenna height 
	25 m
	10 m

	Number of clusters per macro cell geographical area 
	1

	Number of small cells per cluster 


	4

	Small cell distribution 
	See our companion contribution [1]

	UE distribution
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	UE configurations

	Speed: 3km/h
UE attachment: Based on RSRQ from CRS port 0
UE distribution: Follows 36.873 3D-UMa, 3D-UMi

	System Bandwidth
	10MHz (50RBs)

	Scheduler
	PF 

	Number of UEs per cell
	10 per macro cell, 5 per small cell

	Transmit Mode
	TM10 with a single CSI process

	
	Dynamic SU/MU: rank-adaption, Max paired UE number: 2

	Receiver
	Non-Ideal channel estimation

	
	Non-Ideal interference modeling

	
	MMSE-IRC receiver

	Hybrid ARQ
	Maximum 4 transmissions

	Feedback 
	PUSCH 3-2 for FDD case, PUSCH 3-0 for TDD case

	
	CQI and PMI reporting triggered per 5ms

	
	Feedback delay is 5 ms

	
	Codebook: Rel-12 8Tx codebook

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

	Handover margin
	3 dB

	Wrapping
	Geographical distance based 

	bias
	2dB
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