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1.    Introduction
Significant progress has been made in RAN1#74 towards finalizing the channel models for 3D UMi and UMa scenarios [1]. This progress was subsequently followed by a way forward [3] and an email discussion to agree on a set of simulation assumptions for second phase calibration of the channel models. Phase 2 calibration is divided into two cases:
· Case 2: Baseline performance with K = 1
· Total number of antenna elements (or antenna ports):  4
· Case 2-1: M = 4, N=1, ULA 
· Case 2-2: M = 2, N=1, X-pol  
· Vertical antenna spacing = 0.5lambda
· Case 3: Baseline performance with K = M
· Total number of antenna elements = 20
· Total number of antenna ports = 2
· M = 10 
· Case 3-1: N=2, ULA
· Case 3-2: N=1, X-pol
· Vertical antenna spacing = 0.5lambda, horizontal antenna spacing = 0.5lambda
· A fixed electrical down tilt value of 102 degree
The conclusion from the email discussion related to the phase 2 evaluation assumptions was to continue discussion on the different alternatives for calibration, and the evaluation assumptions for the system simulator. 
In this contribution, we first present phase 1 calibration results  for the 3D-MIMO UMa deployment scenarios, based on the agreed large scale fading and antenna models in RAN1#74 [1] [2]. We then discuss our views on remaining issues, assumptions and performance metrics related to phase 2 calibration efforts. 
2.  Phase 1 Calibration Results
In this section, we show the coupling loss and geometry calibration results for the 3D-MIMO UMa model using the simulation assumptions in Table 1 and Table 2 in the Appendix.

Figure 1 and Figure 2 show, respectively, the coupling loss and geometry results for the 3D UMa evaluation scenario considering all UEs for case B (K = 1), and case A (K = M = 10), for θetilt = 96, θetilt = 99 and θetilt = 102.
From the figures, we can observe the effect of increased array gain in case A versus case B. Furthermore, for case A, as the antenna tilt increases, the geometry of the users improves. As this exercise is not meant to optimize the antenna tilt value but rather to choose one value for phase 2 calibration, θetilt = 102 can be chosen as it yields the best geometry performance.
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Figure 1: Coupling loss distribution for UMa scenario with 
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= 96, # of UEs per sector = 60
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Figure 2: Geometry Distribution for UMa scenario with 
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Observation 1: Increasing the number of vertical antenna elements per port (K = 10 versus K = 1) improves the coupling loss and geometry for 3D MIMO UMa.

Observation 2: A main lobe tilt of θetilt =102 yields the best geometry results and should be chosen for phase 2 calibrations.

 3. Assumptions and Metrics for Phase 2 Calibration
In this section, we discuss the performance metrics that can be used by various companies to calibrate the channel model. We then present our views on the evaluation assumptions that should be considered for phase 2 calibrations. 
3.1 Performance Metrics for Phase 2 Calibration

As the main goal of this calibration result is to ensure that all companies have similarly implemented the channel model, we should focus on extracting and calibrating intermediate channel statistics results instead of only calibrating the end system performance. Calibration based on just throughput results can be misleading as these results include averaging over several channel and UE drops, as well as the effect of link adaptation, which is proprietary. 

We thus believe it is important to agree on various intermediate performance metrics for calibration that extract the statistical properties of the large scale and small scale fading. 

The large scale statistics, namely the CDFs of pathloss, geometry, and LoS EOD, can be extracted from system level simulations and compared with the already calibrated phase 1 link level simulations, to ensure a consistent UE dropping and large scale parameters modelling.

Proposal 1: Coupling loss, geometry, and CDF of LoS EoD can be generated from the system simulations and compared with phase 1 calibrations.
For the fast fading channel, measures pertaining to the statistics of the elevation of arrival (EoA) and elevation of departures (EoD) of the different clusters can be extracted. Examples of such measures can be the cdf of the ESD of the different clusters of the channel, or the cdf of the mean EoD.
Proposal 2: Channel statistics such as cdf of mean of EoD and EoA and cdf of ESD of different clusters should be extracted and compared to ensure proper channel calibration.
Once the channel statistics are calibrated, companies should provide end system performance results, such as average throughput, and 5% throughput for users, to compare the performance of the 3D system simulator and get insights on the benefits of this channel model, as compared with the conventional Rel. 11 simulator.

3.2 Evaluation Assumptions for Phase 2 Calibration

Phase 2 calibration relies on the fast fading channel model parameters that are currently being finalized. It involves calibrating using the system level simulator. The simulator assumptions thus need to be agreed to ensure an effective exercise in calibration among different companies. Table 1 summarizes the simulator parameters that can be considered for phase 2 calibration.
Table 1: System Simulator Parameters

	Parameter
	Value

	Duplex Mode
	FDD

	Network synchronization
	Synchronized

	System bandwidth 
	10 MHz

	# of UE per sector
	10

	Transmission scheme
	TM 10 with SU-MIMO

	Codebook
	Rel. 8 codebook

	# of receive antennas
	2

	Handover margin
	1 dB

	Downlink scheduler
	PF Scheduler with full bandwidth allocation

	Buffer
	Full buffer

	Downlink link adaptation
	Wideband CQI/PMI on PUCCH (mode 1-1) 5ms periodicity, 6 ms feedback delay 

	Downlink HARQ
	Maximum 4  retransmissions

	Downlink receive type
	MMSE

	Channel estimation
	Ideal, both demodulation and CSI

	Control channel overhead
	3 OFDM symbols for DL CCHs, no EPDCCH


The simulation assumptions are chosen such that they are simple enough to limit potential mismatches in the performance among companies, but at the same time relevant enough to compare the performance of the 3D MIMO channel model with the Rel.11 system simulator with the conventional channels. 

Choosing a full buffer transmission, 2 antennas at the receiver, ideal channel estimation and wideband feedback is thus preferred to simplify the calibration exercise. TM10 can also be assumed instead of TM9. TM10 is preferred over TM9 as it can better measure interference and for antenna port virtualization and 3D channel models, proper estimation of interference is crucial.  
At the same time, the assumptions are chosen such that the end system performance results such as throughput are relevant for comparison of the 3D model with conventional Rel.11 system simulator, and drawing conclusions on the benefits of 3D MIMO beamforming on the system performance. Using a maximum 4 HARQ transmissions and PF scheduler are thus kept for this more “realistic” purpose.
Proposal 3: System level simulations assumptions are chosen to be simple and at the same time realistic to draw conclusions on the system performance.
To limit the number of antenna configurations that need to be evaluated for case 2 and case 3 calibrations, we can further limit the configuration in case 2 to cross-polarized antenna configuration for 1 column. Cross polarized antenna should be chosen as it is the preferred configuration for most deployments. This can be compared with 2 transmit antennas for the Rel. 11 system simulator. 
4

Conclusion
In this contribution, we made the following observations 
Observation 1: Increasing the number of vertical antenna elements per port (K = 10 versus K = 1) improves the coupling loss and geometry for 3D MIMO UMa and UMi.

Observation 2: A main lobe tilt of 102 yields the best geometry results and should be chosen for phase 2 calibrations.

We proposed the following

Proposal 1: Coupling loss, geometry, and CDF of LoS EoD can be generated from the system simulations and compared with phase 1 calibrations.
Proposal 2: Channel statistics such as cdf of mean of EoD and EoA and cdf of ESD of different clusters should be extracted and compared to ensure proper channel calibration.
Proposal 3: System level simulations assumptions are chosen to be simple and at the same time realistic to draw conclusions on the system performance.
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Assumptions

Table 2: Agreement on pathloss and antenna modelling for phase 1 calibration

	
	UMa

	Distances
	2D distance is replaced by 3D distance for calculating pathloss expressions

2D distance used for LoS probability and environment height calculation

	LoS probability
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	Environment Height
	Uniform discrete random variable with a step size of 3

	PLUMi, NLOS
	Height dependent: 

· Height gain α = 0.6


	Antenna Modeling
	2D antenna array:

· M = 10, K = {1, 10}. 

· 
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= {96, 99, 102}.
· Complex weight for antenna element n        
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· Vertical antenna spacing dv = {0.5 λ, 0.8 λ}


Table 3: Phase 1 Calibration Simulation Assumptions

	
	
	Urban Macro cell with high UE density

	Layout
	
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility

(movement

In horizontal plane)
	
	3kmph

	BS antenna height
	
	25m 

	Total BS Tx Power
	
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz 

	Min. UE-eNB 2D distance
	
	35m

	UE height model
	general equation
	hUE=3(nfl – 1) + 1.5m

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	Replaced by WA 

	Indoor UE fraction
	
	80%

	Pathloss 
	Indoor UE 2D distance from external building wall din for pathloss determination
	uniform(0,25m)


� EMBED Equation.3  ���
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