3GPP TSG RAN WG1 Meeting #78
     R1-142936
Dresden, Germany, 18th – 22th August 2014

Agenda Item:
7.2.6.1
Source: 
Fujitsu
Title:                     Phase 2 and 3 calibration results for 3D channel modeling
Document for:
Discussion and Decision
1. Introduction
During the RAN1#75 meeting, some agreements and working assumptions were achieved on the  remaining details of fast fading for 3D UMa and UMi, such as ZoD parameters, ZoD offset and generation [1]. A new UE association method was agreed, based on a new RSRP calculation formula, which had better accuracy and also much impact on the simulation results. In RAN1#76, simulation results of step 1 were calibrated. The details of fast fading model and simulation assumptions of step 2 and 3 were further clarified [2]. In this contribution, we update the calibration results in our previous contributions [3] based on these latest agreements and present further step 3 calibration results for baseline performance.
2. Simulation results for calibration
In RAN1#75 meeting, new RSRP formula was agreed, in which all rays of all clusters for a given link are used for RSRP computation [4]. The working assumptions for ZSD parameters were made, in which the mean of ESD was modeled with 2D distance and UE height and variance was modeled as a constant for a scenario [5]. Also, and ZoD offset was modified by 2D distance [6]. Furthermore, new modification was made for mechanical tilt [7]. In this section, calibration results of step 2 and 3 are given based on above conclusions. And the geographic distance is used for wrapping. For the subsection 2.1, the calibration for step 2 are updated, which include CDF of wideband SINR, ZSD, ZSA, the largest singular value, the smallest singular value, ratio between the largest singular value and the smallest singular value in both UMa and UMi scenarios. For the subsection 2.2, the baseline performance for calibration results for step 3 are presented based on the above channel model. The related details of simulation parameters are listed in the appendix.
2.1. Calibration results of step 2

The CDFs of DS, ZSD, ZSA in serving cell are shown in Figs. 1, 2 in both UMa and UMi scenarios, respectively. ULA with 1 element is used for the configuration 1. And dual polarization with 10 elements is used for configuration 2. From the simulation results, we can see that larger delay spread, ZSA and smaller ZSD are observed in UMa scenarios than those in UMi scenarios.
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Figure 1 CDF of Delay spread
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Figure 2 CDF of ZSD and ZSA
The CDFs of wideband SINR, singular values, and ratio between the largest singular value and the smallest singular value are shown in figure 3-4 for different configurations, respectively. From the wideband SINR results in figure 3, we can see that the higher wideband SINR is achieved with multiple antenna elements. From the simulation results in figure 4, the ratio of singular value is smaller in multiple element and dual polarization configuration because of smaller correlation.
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Figure 3 CDF of wideband SINR 
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Figure 4 CDF of channel singular value in UMa and UMi Scenario
2.2. Calibration results of step 3
In the following, we give the simulation results in 3D UMa and 3D UMi with geographical distance based wrapping for 10 element X-polarized antenna modeling. Two polarized antenna modeling schemes are both evaluated.

Table 1 Baseline performance in 3D UMa channel model

	Polarized antenna modeling
	Cell average (bps/Hz)
	5% Cell edge (bps/Hz)

	Angle-Independent Based (TR 36.814)
	1.9732
	0.04286

	Slant Angle-Dependent Based (R1-136036 yellow part)
	2.0269
	0.04311


Table 2 Baseline performance in 3D UMi channel model
	Polarized antenna modeling
	Cell average (bps/Hz)
	5% Cell edge (bps/Hz)

	Angle-Independent Based (TR 36.814)
	1.8873
	0.04125

	Slant Angle-Dependent Based (R1-136036 yellow part)
	1.9542
	0.04275


      From the simulation results, we can see that there is only slight difference for cell average and cell edge performance between the two polarized antenna modeld in UMa and UMi scenarios. And the performance is slightly better in the UMa scenario than that in the UMi scenario.
3. Conclusions
In this contribution, we provided our simulation results for phase 2 and 3 3D channel modeling. Some statistics in both UMa and UMi scenarios are provided for the purpose of calibration, which include coupling loss, geometry, LoS ZoD, wideband SINR, ZSD, ZSA, the largest singular value, the smallest singular value, ratio between the largest singular value and the smallest singular value. The baseline performance results are also presented based on the agreed 3D channel model for different polarization models.
References
[1] 3GPP TSG RAN1 #75, Chairman’s notes, Dec. 2013.
[2] 3GPP TSG RAN1 #76, Chairman’s notes, Feb. 2014.
[3] R1-140830, “Calibration results for 3D channel modeling”, Fujitsu, RAN1#76
[4] R1-136000, “WF on RSRP calculation formula”, LG Electronics, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Broadcom, CATR, CATT, Fraunhofer IIS, Hitachi, Huawei, HiSilicon, InterDigital, Ericsson, NEC, Qualcomm, RAN1#74b
[5] R1-135947, “WF on EOD parameters”, NSN, Nokia, RAN1#75
[6] R1-136011, “WF on ZOD offset and ZOD generation”, NSN, Nokia, Samsung, CMCC, RAN1#75
[7] R1-136021, “TP for mechanical tilt”, NSN, Nokia, RAN1#75
Appendix
	
	Phase-2 calibration
	Baseline

	Scenarios
	3D-UMa, 3D-UMi
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 102 degrees
	K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 102 degrees

	MS antenna configurations
	config 1: 2 Rx ULA 0.5λ H  spacing

config 2: 2Rx X-pol (0/+90)
	2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs)
	10MHz (50RBs)

	UE attachment
	Based on RSRP (formula) from CRS port 0
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency
	2GHz
	2GHz

	Duplex
	
	FDD

	Network synchronization
	
	Synchronized

	Number of UEs per cell
	
	10

	UE distribution
	Follows 36.873 3D-UMa, 3D-UMi
	Follows 36.873 3D-UMa, 3D-UMi

	UE Speed
	
	3km/h

	Polarized antenna modeling
	R1-136036 (yellow part)
	1) R1-136036 (yellow part)

2) 36.814

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Traffic model
	
	Full buffer

	Scheduler
	
	PF, 1 UE per TTI allocation

	Receiver
	
	Ideal channel estimation

	
	
	Ideal interference modeling

	
	
	MMSE-IRC receiver

	Interference model
	
	Ideal interference from PDSCH which can be measured from IMR

	Hybrid ARQ
	
	Maximum 4 transmissions

	Feedback
	
	PUSCH 3-1

	
	
	CQI and PMI reporting triggered per 5ms

	
	
	Feedback delay is 5 ms

	
	
	Rel-8 4Tx codebook

	Overhead
	
	3 symbols for DL CCHs, 4 CRS ports and DM-RS with 12 REs per PRB

	Transmission scheme
	
	TM10, single CSI process, SU-MIMO with rank adaptation

	Interference model
	
	Ideal interference from PDSCH, can be measured from IMR

	Wrapping method
	Geographical distance based
	Geographical distance based

	Cluster elimination step 6
	scaling factor not changed after cluster elimination
	scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	0 dB
	0 dB



