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1. Introduction
In RAN#65 meetings, the study item “study on elevation beamforming/full-dimension (FD) MIMO for LTE” has been approved, which consists of two phases:

· Phase 1: Identify antenna configurations and evaluation scenarios, and evaluate the performance of Rel-12 downlink MIMO using 3D channel model with realistic non-full buffer traffic model.
· Phase 2: Study enhancements and assess the performance benefit of enhancements to the standard. Develop design principles for the identified techniques and identify potential specification impact.
In this contribution, 3D-MIMO phase 1 and phase 2 evaluation assumptions are presented, respectively, taking into account the outcome of 3D channel model SI. 
2. 3D-MIMO Phase 1 Evaluation Assumptions
The phase 1 evaluation assumptions are summarized in annex. Scenarios, antenna configurations and CSI feedback are discussed in this section.
2.1. Scenarios
3D channel model SI has defined several typical usage scenarios of UE-specific elevation beamforming and FD- MIMO. System performance should be evaluated in both 3D-UMa and 3D-UMi scenarios.
· Scenario 3D-UMi: Urban Micro cell with high (outdoor/indoor) UE density
· Base Station (BS) is below surrounding buildings.
· Scenario 3D-UMa: Urban Macro cell with high (outdoor/indoor) UE density
· BS is above surrounding buildings.
Performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) should be first evaluated for reference. UE-specific elevation beamforming and FD-MIMO can be evaluated in phase 2 to investigate the performance gain.
2.2. Antenna Configurations
Antenna configuration for performance evaluation of Rel-12 downlink MIMO is illustrated in figure 1:
· Horizontal antenna element spacing: 0.5λ for 2GHz
· Vertical antenna element spacing: [TBD: 0.5~0.8 λ] for 2GHz

· Number of horizontal antenna elements: 8

· Number of vertical antenna elements: 8

· Polarization: cross-pol, +/-45 degree
· Number of antenna elements per TXRU is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array.
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Figure 1: Antenna configuration for performance evaluation of Rel-12 downlink MIMO
2.3. CSI feedback
Performance for both TDD mode and FDD mode should be evaluated. For FDD mode, CSI feedback based on 8Tx codebook and subband PMI (PUSCH 3-2) can be used.  
For TDD mode, SRS can be used to derive the downlink CSIbased on channel reciprocity. The following abstract SRS channel estimation error model can be used in system level simulation.
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 is the estimated channel
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is the real channel in frequency domain
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 is the white complex Gaussian variables with zero mean and variance 
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 is the scaling factor
· Calculation of 
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The variance 
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 of complex Gaussian noise by computing SRS received power, noise and interference power taking into account. 
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where SINR denotes the received SINR of SRS at the eNB, and the 
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 is processing gain of MSE over LS receiver.  Example value of processing gain is 
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· Calculation of 
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The scaling factor is given as
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· Calculation of SINR
Extremely accurate modeling of SINR causes a lot of computation burden, because calculation of each SINR would need to consider channel fading of UEs in the 57 cells to that particular eNB. Accurate SINR modeling also needs an optimal SRS transmission strategy, which is quite proprietary area. On that sense we propose to use SNR instead of SINR, which implies low SRS collision probability. That case could be true because smart (and well-coordinated) eNBs can schedule its own cell center UE’s SRS resource to collide with other cell’s cell edge UE’s SRS resource, which can increase SRS multiplexing capacity. Of course more careful analysis can be provided later and the modeling method can be revised. For phase 1 evaluation, it is preferred to use SNR instead of SINR for performance evaluations.
2.4. Other parameters
Handover margin: it was assumed to be 1 dB in previous CoMP/MIMO studies. In real network the handover margin is typical 3 dB, hence it is proposed to use 3dB to reflect real situation.

Transmission mode: TM10 with single CSI process may be assumed.

Carrier frequency: From our side, the targeting carrier frequency for real deployment would be 2.6 GHz, therefore 2.6 GHz is preferred for evaluations. Considering 2.0 GHz was used in calibration, and channel difference between 2.0 and 2.6 GHz is relatively small, 2.0 GHz may be acceptable for 3GPP evaluations.

Number of vertical antenna elements: 8 may be used in phase 1 for convenient comparison with phase 2 results, considering phase 2 would evaluate 64 ports. However the spec design should be scalable to any vertical antenna elements, and how to handle different number of vertical antenna elements should be discussed in phase 2.
Traffic model: It is preferred to use FTP model 2 or 3 for its (relative) simplicity. New traffic models, such as the video streaming traffic model, may be used in phase 2.

3. Discussion on Phase 2 Evaluation Assumptions
The main difficulty for phase 2 evaluation is that there are too many cases to be evaluated. In fact, for a smaller number of TXRU (16/32), there are more cases to be evaluated because the methods of TXRU virtualization are diverse. Instead, for 64 port, TXRU virtualization is not needed, and the evaluations can start quickly. Therefore, one possible approach is to evaluate 64 port performance first, take the result as upper bound for 16/32 ports, and then evaluated 16/32 port performance assuming the TXRU virtualization method has been discussed in parallel with 64 port evaluations.
Another major discussion topic is that phase 2 evaluates both standard-transparent operations (although the antenna is two-dimension array) and operation with standard enhancements.  Standard-transparent operation includes vertical sectorization and SRS based CSI acquisition, while the latter is applicable to TDD only. It is suggested to evaluate standard-transparent operations and take the results as baseline to decide if spec enhancement is necessary.
4. Conclusion
In this contribution, 3D-MIMO phase 1 evaluation assumptions are discussed and summarized in annex. Phase 2 evaluation assumptions are also briefly discussed.
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Annex
Table 1: 3D-MIMO Phase 1 Evaluation Assumptions
	
	3D-UMa
	3D-UMi

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

	ISD
	500m
	200m

	Duplex Mode
	TDD: channel reciprocity based scheme, Subband TxD CQI 

FDD: PMI based scheme, Subband CQI, PUSCH 3-2
	TDD: channel reciprocity based scheme, Subband TxD CQI 

FDD: PMI based scheme, Subband CQI, PUSCH 3-2

	Traffic model
	Full buffer

FTP Model 2 or 3 
	Full buffer

FTP Model 2 or 3

	System bandwidth per carrier
	10MHz
	10MHz

	Carrier frequency
	[2.0/2.6] GHz
	[2.0/2.6] GHz

	UE attachment
	Based on RSRP(formula in TR36.873) from CRS port 0
	Based on RSRP(formula in TR36.873) from CRS port 0

	BS antenna height
	25m
	10m

	Total BS TX power
	46/49 dBm for 10/20MHz
	41/44 dBm for 10/20MHz

	BS Antenna Configuration
	Table 2
	Table 2

	UE Antenna Configuration
	2Rx, X-pol: +/- 450
	2Rx, X-pol: +/- 450

	Antenna gain of UE
	0 dbi
	0 dbi

	UE mobility (movement in horizontal plane)
	3km/h
	3km/h

	Min. UE-eNB 2D distance
	35m
	10m

	Indoor UE fraction
	80%
	80%

	UE distribution (in x-y plane)
	uniform in cell
	uniform in cell

	UE height (hUT) in meters
	hUT=3(nfl – 1) + 1.5
nfl for outdoor UEs: 1

nfl for indoor UEs: nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)
	hUT=3(nfl – 1) + 1.5
nfl for outdoor UEs: 1

nfl for indoor UEs: nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)

	Receiver
	MMSE-IRC
	MMSE-IRC

	HARQ
	Max. 4 transmissions
	Max. 4 transmissions

	Transmission scheme
	TM10, single CSI process
	TM10, Single CSI process

	Handover margin
	3dB
	3dB


Table 2: BS Antenna Configuration for 3D-MIMO Phase 1 Evaluation
	
	3D-UMa
	3D-UMi

	BS Antenna structure
	2D planar antenna structure where each column is a cross-polarized array,N=4,M=8.

Number of horizontal antenna elements: 8

Number of vertical antenna elements: 8
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	Mapping among antenna elements, TXRU and antenna ports 
	8 antenna elements with the same polarization in each column are virtualized to a single TXRU, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array.

	Polarization slant angle
	+/- 450

	BS Antenna element spacing
	Horizontal antenna element spacing dV : 0.5λ
Vertical antenna element spacing dV : [TBD: 0.5~0.8λ]

	Antenna element horizontal radiation pattern (dB)
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	Antenna element vertical 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

	Complex weight for antenna element m in elevation
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where m=1,…,K. [image: image23.png]


 is the 

electrical vertical steering angle defined between 00 and 1800 

(900 represents perpendicular to the array). K = 1, M.


_1360579803.unknown

_1363772405.unknown

_1472905893.vsd
(1,0)


(1,1)


(1,3)


(0,1)


(0,3)


(7,0)


(7,1)


(7,3)


(0,0)


(0,3)


(1,3)


TXRU 0/1


TXRU2/3


TXRU 6/7


TXRU 4/5


(7,2)



_1473235514.unknown

_1363772634.unknown

_1360582985.unknown

_1360583263.unknown

_1360583262.unknown

_1360582952.unknown

_1360153472.unknown

_1360153473.unknown

_1360153476.unknown

_1360153471.unknown

