3GPP TSG RAN WG1 #84bis
R1-162724
Busan, Korea, 11th – 15th April 2016
Agenda item:     8.2.5.1
Source:         
    Samsung
Title:                   Proposal for channel model calibration
Document for:   Discussion/Decision

1. Introduction
This contribution proposes details of phased-approach to calibrate channel model for above 6GHz, so that channel model implementations can be aligned among companies.
2. Channel Model Calibration 
Three phases of channel model calibration are preferred in order to thoroughly verify different aspects of implementation as well as allowing timely progress.  In phase 1 and 2, similar calibration as done for TR36.873 can be adopted. In phase 3, new features are calibrated. 

More specifically,

Phase 1: basic pathloss model, LOS probability, UE dropping, network layout, eNB/UE antenna configuration will be calibrated via geometry curves.

Phase 2: large scale and small scale fading generations (without new features) will be verified via selected statistics, such as ASD/ESD/ASA/ESA, channel singular values and conditional numbers. Some details in Phase 2 require Phase 1 calibration feedback and is FFS, including antenna configuration, downtilting, sectorizations etc.

In phase 2 calibrations, two eNB and UE configurations are considered. Configuration 1 aims to calibrate a basic case where eNB has no virtualization and UE has omni directional antenna. Configuration 2 aims to calibrate a basic case where eNB with static virtualization and UE has directional UE antenna pattern with random orientation. 
Note that in mmWave, beamforming is required to compensate for the high pathloss. The above phase 1 and phase 2 calibration do not account for any beamforming, and the signal level may be beyond reasonable value in practice, but may still be acceptable for calibration purpose. 

Phase 3: new features such as large array and large bandwidth support, spatial consistency are to be calibrated in Phase 3. Representative metric(s) for the new features are FSS and shall cover important deployment scenarios and antenna configurations. 

We have the following proposals:
Proposal 1: In phase 1, calibrate above 6GHz channel model according to Table 1
Proposal 2: In phase 2, calibrate above 6GHz channel model according to Table 2, and if needed, account for feedback from phase 1 calibration. 
Proposal 3: Phase 3 calibration is FFS.
Table 1: Simulation assumptions and calibration metrics for phase-1 calibration
	Parameter
	Values

	Scenarios 
	UMa, UMi, Indoor hotspot

	Sectorization
	3 sectors for all the scenarios (30°,150°,270°)

	Carrier frequency 
	28 GHz

	BS Tx power
	[35] dBm

	Transmission BW
	100 MHz

	UE noise figure
	9 dB

	BS antenna configurations
	(Mg, Ng, M,N,P,KH,KV) = (1,1, 8, 1, 1, 1, 8)
Antenna spacing is 0.8λ in vertical. Antenna pattern given in Table 3 in the appendix. 

	MS antenna configurations
	(Mg, Ng, M,N,P,KH,KV) = (1,1, 1, 1, 1, 1, 1), omni directional antenna gain.

	BS Virtualization/TXRU mapping
	1D DFT vector

	BS Downtilt
	12 degree 

	UE distribution 
	2D uniform distribution (20% outdoor, 80% indoor)

	Minimum distance 
	35m for UMa, 10m for UMi, [3m] Indoor hotspot

	Handover margin (for calibration)
	0 dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modeled

	Wrapping method
	Geographical distance based

	Metrics
	1) Coupling loss (based on LOS pathloss)

	
	2) Geometry (based on LOS pathloss)


Table 2: Simulation assumptions and calibration metrics for phase-2 calibration
	Parameter
	Values

	Scenarios 
	3D-UMa, 3D-UMi, Indoor hotspot

	Carrier frequency 
	28 GHz

	BS antenna configurations
	Config 1: (Mg, Ng, M, N, P, KH, KV) = (1, 1, 2, 2, 2, 1, 1)
Config 2: (Mg, Ng, M, N, P, KH, KV) = (1, 1, 8, 4, 2, 4, 2)
Antenna spacing is 0.8λ for vertical, 0.5λ for horizontal,  +/- 45° polarization. Antenna pattern given in Table 3 in the appendix.

	MS antenna configurations
	Config 1: (Mg, Ng, M, N, P, KH, KV) = (1, 1, 1, 1, 2, 1, 1), omni directional antenna.
Config 2: (Mg, Ng, M, N, P, KH, KV) = (1, 1, 4, 4, 2, 4, 4), antenna pattern given in Table 4 in the appendix. 
90° and 0° polarization.

	BS sectorization
	TBD

	BS antenna downtilting
	TBD

	BS antenna Virtualization/TXRU mapping
	Config 1: One-to-one mapping from antennas to TXRUs, no virtualization is applied
Config 2: Subarray partition; the panel maps to 2x2 TXRUs per pol. Apply 2D DFT vector for each subarray elements

	System bandwidth
	100MHz (100RBs, 75KHz subcarrier spacing) 

	UE attachment 
	Based on RSRP (formula) from the first TXRU

	UE distribution 
	2D uniform distribution (20% outdoor, 80% indoor)

	Minimum distance 
	35m for UMa, 10m for UMi, [3m] Indoor hotspot

	UE array orientation
	Config 1: not modeled

Config 2: azimuth uniformly distributed on [0,360] degree, zenith angle uniformly distributed on [0, 180] degree, slant angle 0 degree.

	Wrapping method
	Geographical distance based

	Handover margin (for calibration)
	0 dB

	Metrics
	Wideband SINR before receiver – determined from RSRP (formula) from the first TXRU

	
	CDF of ASD, ZSD from the serving cell

	
	CDF of ASA, ZSA from the serving cell

	
	CDF of largest singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale 

	
	CDF of smallest singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale

	
	CDF of the ratio between the largest singular value and the smallest singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale



3. Discussion 

Proposal 1: In phase 1, calibrate above 6GHz channel model according to Table 1

Proposal 2: In phase 2, calibrate above 6GHz channel model according to Table 2, and if needed, account for feedback from phase 1 calibration. 

Proposal 3: Phase 3 calibration is FSS.
Appendix

A1. BS antenna configuration

BS antenna model is a uniform rectangular panel array, comprising MgNg panels, as illustrated in Figure 1.
· Mg is number of panels in a column

· Ng is number of panels in a row

· Antenna panels are uniformly spaced in the horizontal direction with a spacing of dg,H and in the vertical direction with a spacing of dg,V.

· On each antenna panel, antenna elements are placed in the vertical and horizontal direction, where N is the number of columns, M is the number of antenna elements with the same polarization in each column. 

· Antenna numbering on the panel illustrated in Figure 8.2-1 assumes observation of the antenna array from the front (with x-axis pointing towards broad-side and increasing y-coordinate for increasing column number). 
· The antenna elements are uniformly spaced in the horizontal direction with a spacing of dH and in the vertical direction with a spacing of dV. 
· The antenna panel is either single polarized (P=1) or dual polarized (P=2).
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Figure 1 BS antenna model
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Figure 2 Antenna and TXRU mapping
Antenna to TXRU mapping is illustrated in Figure 2. A TXRU is mapped into a subarray within a panel consisting of KH columns and KV rows of antennas with the same polarizations. A panel is at least connected to P TXRUs, and an entire array is at least connected to PMgNg TXRUs.

Antenna radiation pattern of each antenna element is generated according to Table 3.
Table 3 BS antenna radiation pattern

	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8 dBi


A2. UE antenna configuration for >6GHz
An UE antenna can consist of multiple panels and each panel is connected to a single TXRU, as shown in Figure 3.
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Figure 3 UE antenna configuration for >6GHz option 1
For >6GHz, UE antenna element pattern may not be assumed omni-directional to support analog beamforming. One candidate example is shown in Table 4   

Table 4 UE antenna radiation pattern

	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	[6] dBi
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