3GPP TSG RAN WG1 Meeting #87
        R1-1611830
Reno, USA, 14th - 18th November 2016

Agenda item:
7.1.3.4
Source:
LG Electronics
Title:
Phase 2 LLS Calibration Results for NR MIMO
Document for:
Discussion and Information
1 Introduction

In the previous RAN1#86bis meeting, there were agreements on the MIMO calibration for NR as follows [1]:
	Agreements:
· Companies are encouraged to provide/update results for Phase 1 NR MIMO calibration in RAN1#87, including link level and system level simulations

· Extend the email discussion for further clarification on simulation assumptions and metrics, if needed 

· Start the email discussion on simulation assumptions and metrics for  Phase 2 NR MIMO calibration, including link level and system level simulations


In this contribution, we provide initial Phase 2 NR MIMO link level calibration results on 30GHz carrier frequency.
2 Results
In the email discussion of [86-20], the detailed evaluation assumptions including methodologies and metric for the NR MIMO calibration were discussed and agreed. The agreed summary of email discussion is in [2]. And Phase 2 calibration assumptions for link level calibration are listed in [3].
The results are based on calibration assumptions discussed in [2]

 REF _Ref465966906 \n \h 
[3]. For evaluation, we employ the following beam selection method. 
Beam selection method:
· Select the best TX and RX beam pair that can maximize received signal power by using beam among the limited set of DFT beams with oversampling factor=1. 
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Here, Ni and Oi denote the number of antenna ports and oversampling factor in i-th domain (i=1, 2), respectively. The details of simulation assumptions are listed in the Appendix. 
Figure 1 exhibits the BLER with beamforming gain at 30GHz carrier frequency. In the plot, the blue curve indicates CDL-A and the red one represents CDL-B, respectively.
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Figure 1. BLER with beamforming gain at 30GHz carrier frequency
3 Conclusion
In this contribution, we provide initial Phase 2 NR MIMO link level calibration results on 30GHz carrier frequency.
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5 Appendix
#1 Channel model
CDL-A and CDL-B with delay spread =100ns and UE speed=3km/h.  The angles of BS, i.e., AoD, ZoD, are uniformly distributed within [-60, 60] degrees in azimuth domain and [90, 135] degrees in zenith domain, and those of UE, i.e., AoA, ZoA, are uniformly distributed within [-180, 180] degrees in azimuth domain and [45, 90] in zenith domain, via applying uniform-distribution desired mean angle in Section 7.7.5.1 in TR 38.900 accordingly.

#2 Carrier frequency, bandwidth & subcarrier spacing

Carrier frequency = 30GHz, bandwidth = 80MHz, subcarrier spacing = 60kHz

#3 TXRU mapping to antenna elements & TXRU mapping weights

A single TXRU per panel per polarization is used. 2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT with oversampling factor=1.  Number of TXRUs= Mg x Ng x 2.

#4 Beam sweeping and selection
Select the best TX and RX beam pair that can maximize received signal power by using beam among the limited set of DFT beams with oversampling factor=1.
#5 Metrics

BLER with beamforming gain as a function of SNR ranging from -30 dB to 0dB.
#6 Other parameters 
	Parameter
	Values

	BS antenna configurations
	 (M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ

	BS antenna pattern
	Refer to [4]

	UE antenna configurations
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ.
Notes: the polarization angles are 0 and 90.

The panel with the best receive SNR is chosen for output metric. i.e. no combining is done between panels.

	BS array orientation
	azimuth 0 degree; downtilt: 110 degree 

	UE array orientation
	ΩUT,α uniformly distributed on [0,360] degree, ΩUT,β= 0 degree, ΩUT,γ = 0 degree

	UE antenna pattern
	Refer to [4]

	BF scheme
	Analog BF based on beam selection + Digital BF based on ideal SVD

	MIMO mode
	SU-MIMO with rank=1

	UE receiver type
	MMSE-IRC

	MCS
	LTE MCS = 1
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