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1. Introduction
In RAN#58, the study item of 3D-channel model for elevation beamforming and FD-MIMO was approved [1]. Compared with conventional MIMO schemes, the introduction of elevation dimension will enable eNB to adapt the beam pattern individually for UE in vertical direction. In order to evaluate the performance enhancement with 3D MIMO, typical scenario and channel model should be identified. In this contribution, we clarify these potential usage scenarios, and simulation assumptions of these scenarios are discussed. 
2. Scenarios 
Since the implementation of 3D MIMO usually needs to introduce complex AAS (Active Antenna System) in eNB [3], it is not practical to introduce 3D beamforming in pico/femto system. Therefore, the macro scenario should be given high priority. In this contribution, we focus on the scenarios with macro eNBs.
The conventional macro scenarios have been well defined in A.2.1.1 of [2], and we can utilize it as the baseline for 3D beamforming. For UE-specific elevation beamforming and FD-MIMO, the location of UEs in vertical domains should be further modeled. Note that the UE height distribution in outdoor may differ a lot from the case when UE is located in an indoor multi-floor building. Therefore, the macro scenarios are further categorized into outdoor scenario, indoor scenario and the mixed scenario with both outdoor and indoor UEs.      
2.1. Outdoor scenario
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Figure 1: Illustration of outdoor case of homogeneous scenario

The UE outdoor scenario is illustrated in Figure 1. Through dynamic beam steering in both elevation and azimuth domains, macro eNB can greatly decrease the interference to neighbor cell. Since macro eNB height is often much larger than the UE height, we propose the following:

· Proposal 1: Assume no elevation difference for outdoor UEs.

In order to reuse the outdoor channel model and simulation assumptions defined in table A.2.1.1-2 of [2], we propose:

· Proposal 2: Assume UEs only move in azimuth domain.
2.2. Indoor scenario
An example of UE indoor scenario is illustrated in Figure 2, where UEs are located in a multi-floor building. With UE-specific elevation beamforming and FD-MIMO, we can improve the indoor UE coverage by adaptively steering energy to the target UE, and decrease interference to neighbor cell. Compared with the outdoor scenario, the UE height in indoor scenario depends on which floor UE is located in. Therefore, a model should be defined to generate UEs’ positions in both horizontal and vertical domains. 
Considering [2] has defined the dual stripe model for femto cell system in multi-floor buildings, we propose the following:

· Proposal3: Reuse dual stripe model to generate indoor UEs’ locations in both the horizontal and vertical domains. 
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Figure 2: Illustration of indoor case of homogeneous scenario
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Figure 3: Illustration of a block in dual stripe model
Specifically, we use the block shown in Figure 3 as a unit to represent two stripes of apartments, where each stripe has 2 by N apartments of 10m×10m. There is a street between the two stripes of apartments with width of 10m. Each block has L floors, and the height of one floor is 3m. Since the performance of elevation beamforming and FD-MIMO depends greatly on the floor number L, we propose:

· Proposal 4: Floor number is randomly and uniformly chosen between 1 and Lmax, where Lmax needs to be defined. 
As described in [4], one or several non-overlapped blocks are randomly dropped in each macro cell sector, and each apartment has at most one UE, which is randomly dropped in all the available apartments. 

Similar to the outdoor scenario, we propose to assume UEs only move in azimuth domain so that the dual stripe model defined in table A.2.1.1.2-7 and A.2.1.1.2-8 of [2] can be reused. 
2.2.1. Mixed scenario 
In this scenario, a UE can be distributed in outdoor or an indoor building with a probability. Similar to the mixed scenario of femto cell in [2], the fraction of UEs distributed in indoor buildings can be 35% and/or 80%.
3. Simulation assumptions
Based on the discussion of usage scenarios, we propose a detailed simulation assumption in table 1. Note that we can get outdoor/indoor/mixed scenario by setting different fraction of indoor UEs. 
Table 1: Simulation assumptions for the proposed scenarios
	Parameters
	Assumptions

	eNB antenna configurations
	Elevation beamforming:

Baseline: 8 ULA/UPA TX antennas

(4TX in azimuth, 2TX in elevation 

or 2TX in azimuth, 4TX in elevation)
FD-MIMO: 

Number of antenna in azimuth: fixed 8

Number of antenna in elevation: varying between 2, 4 and 8 

	UE antenna configurations
	2 ULA RX antennas 

	eNB antenna pattern (horizontal)
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	eNB antenna pattern (vertical)
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Modeling of mechanic and electronic down tilting according to TR 36.814

	Combining method in 3D antenna pattern
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 (from TR37.840 [3])

	Modeling of  antenna down tilting
	Mechanic/electronic down tilting according to TR 36.814 [2]

	UE antenna pattern
	Omnidirectional

	Macro eNB antenna height
	32m

	UE antenna height
	1.5m

	Channel model
	3GPP case1/case3

	eNB TX power 
	   
46dBm

	UE TX power
	23dBm

	UE distribution
	Randomly and uniformly distributed in azimuth domain and also in elevation domain for indoor scenario

	Number of UE per macro
	60

	Fraction of indoor UE
	0%/35%/80%/100%

	Number of blocks per macro
	4, randomly distributed in macro

	Number of apartments per block (4×N)
	20

	Number of floor of one building (L)
	Randomly and uniformly chosen between 1 and Lmax

	UE speed of interest
	3/30 km/h only in Azimuth domain

	Marco eNB noise figure
	5 dB

	UE noise figure
	9 dB

	UE antenna gain
	0 dBi

	Thermal noise level
	-174 dBm/Hz

	Path loss model of outdoor UE 
	Suburban deployment (from table A.2.1.1.2-7 of [2]):

PLLOS(R)= 30.8+24.2log10(R)

 PLNLOS(R)= 2.7+42.8log10(R)

                For 2GHz, R in m.

                Prob(R)=exp(-(R-10)/1000)

Urban deployment(from table A.2.1.1.2-8 of [2]):

PLLOS(R)= 30.8+24.2log10(R)

PLNLOS(R)= 2.7+42.8log10(R)

For 2GHz, R in m.

Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)

	Path loss model of indoor UE
	Suburban deployment(from table A.2.1.1.2-7 of [2]):

PLLOS(R)= 30.8+24.2log10(R) + Low

PLNLOS(R)=2.7+42.8log10(R) + Low

For 2GHz, R in m.

Prob(R)=exp(-(R-10)/1000)

Urban deployment(from table A.2.1.1.2-8 of [2]):

PLLOS(R)= 30.8+24.2log10(R) + Low

PLNLOS(R)=2.7+42.8log10(R) + Low
For 2GHz, R in m.

Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)
Low is the penetration loss of an outdoor wall, which is 20dB.


4. Conclusions
In this contribution, we identified the potential usage scenarios for UE-specific elevation beamforming and FD-MIMO, mainly including:

· Outdoor scenario: macro eNB + outdoor UE.

· Indoor scenario: macro eNB + indoor UE in multi-floor buildings.

· Mixed scenario: macro eNB + outdoor/indoor UE.

In order to reuse the pathloss model and simulation assumptions defined in [2], we propose the following:

· Proposal 1: Assume no elevation difference for outdoor UEs.

· Proposal 2: Assume UEs only move in azimuth domain.

· Proposal 3: Reuse dual stripe model to generate indoor UEs’ locations in both the horizontal and vertical domains. 
· Proposal 4: Floor number is randomly and uniformly chosen between 1 and Lmax, where Lmax needs to be defined. 
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