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Introduction
The study item on further enhancement on CoMP was approved in the 3GPP RAN#71 meeting [1]. Objectives of the study item are to identify and evaluate performance benefits of enhancements related to CoMP schemes:
· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points
 In this contribution, deployment scenarios and assumptions for performance evaluation will be discussed.
Evaluation scenarios
Generally two types of deployment scenarios can be considered: homogeneous deployment and heterogeneous deployment. 
For homogeneous deployment, 3D-UMa and 3D-UMi scenarios used in FD-MIMO study can be starting point. To evaluate dense deployment, 3D-UMa scenario with inter-site-distance (ISD) of 200m shall be considered. Two homogeneous scenarios are shown in Figure 1.
 
Figure 1: Homogeneous deployment scenario (a) 3D-UMi (b) 3D-UMa with ISD = 200m
In a heterogeneous deployment, there are two layers: macro layer and small cell layer. The reason for evaluating heterogeneous deployment is to evaluate the benefit of carrying out CoMP transmission between small cells as well as between macro cells and small cells. For co-channel heterogeneous deployment (Figure 2(a)), small cells and macro cells are deployed on the same center frequency. For non-co-channel (Figure 2(b)) heterogeneous deployment, small cells and macro cells operate on different center frequency. We consider 3.5GHz for small cell and 2GHz for macro cell in the evaluation. ISD between macro sites is 500m and antenna height of macro site is 25m. Antenna height of small cell is 10m. Considering antenna height and radius of macro cell and small cell, it is reasonable to use 3D-UMa for macro-UE link and 3D-UMi for small cell-UE link. Omni-directional small cell deployment is considered in the evaluation, and the dropping methodology of small cells can be same as what we used in small cell enhancement SI [2].

Figure 2: Heterogeneous deployment scenarios (a) Co-channel scenario (b) Non-co-channel scenario
Considering that CoMP enhancement studies should focus on joint transmission and CS/CB with FD-MIMO, the homogeneous deployment scenarios are slightly preferred against the heterogeneous scenarios. Therefore, heterogeneous scenarios could be considered as optional evaluation scenarios for enhanced CoMP studies.
Evaluation assumptions
Baseline for comparison
Scheme supported in Rel-13 that achieves the best performance shall be the baseline, including CoMP, FD-MIMO transmission and their combinations.
Antenna configuration
For non-coherent joint transmission study, 2Tx and 4Tx with 1D array shall be given higher priority since gain of non-coherent joint transmission is expected to diminish with the increasing of antenna number. As a second priority, more than 4Tx and 2D array could be evaluated. 
For CS/CB study, 2D antenna array configuration in FD-MIMO study shall be used. CSI-RS port 8, 12, 16, and CSI-RS port defined in Rel-14 shall be considered.
Traffic model
Both full buffer and non-fuller-buffer traffic shall be considered in the evaluation. For full buffer simulation, 10 UEs are dropped per cell. Considering the pratical network operating point, the more realistic non-full-buffer model can be weighted more than the full buffer model.
The detailed evaluation assumptions for homogeneous and heterogeneous deployments scenarios are given in Table I and Table II, respectively.
Table I: Evaluation assumptions of homogeneous deployment scenarios
	Parameters
	Values

	Scenarios
	Scenario 1: 3D-UMa
	Scenario 2: 3D-UMi

	Tx power
	41 dBm
	41 dBm

	Channel model
	3D-UMa
	3D-UMi

	ISD
	200m
	200m

	BS antenna height
	25m
	10m

	Minimum BS-UE distance
	10m
	10m

	Polarized antenna modeling
	Model -2 from 36.873 [3]

	BS Antenna configuration
	For non-coherent joint transmission study: 2TX , 4Tx cross-polarized antenna with 0.5 wavelength spacing
For CS/CB study: 2D antenna array configuration with (M, N, P, Q) = (8, 4, 2, 16), or (8, 4, 2, 32), or (8, 4, 2, 64)

	Traffic model 
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty
Optional: Full buffer model
*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100% 

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT for FTP traffic
Cell average SE and cell edge user SE for full buffer traffic

	System bandwidth
	10MHz (50 PRBs)

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

	Carrier Frequency 
	2GHz

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	According to 36.873

	UE array orientation
	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

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90); 4Rx cross-polarized(0/+90) with 0.5 wavelength spacing



Table II: Evaluation assumptions of heterogeneous deployment scenarios
	Parameters
	Values

	Scenarios
	Scenario 3: Co-channel scenario
	Scenario 4: Non-co-channel scenario

	
	Macro cell
	Small cell
	Macro cell
	Small cell

	Carrier frequency
	2GHz
	2GHz
	2GHz
	3.5 GHz

	Tx power
	46 dBm
	30 dBm
	46 dBm
	30 dBm

	Channel model
	3D-UMa
	3D-UMi
	3D-UMa
	3D-UMi

	ISD between macro site
	500m
	
	500m
	

	BS antenna height
	25m
	10m
	25m
	10m

	Minimum BS-UE distance
	35m
	10m
	35m
	10m

	BS antenna configuration
	For non-coherent JT study: 2TX , 4Tx cross-polarized antenna with 0.5 wavelength spacing
For CS/CB study: 2D antenna array configuration with (M, N, P, Q) = (8, 4, 2, 16), or (8, 4, 2, 32), or (8, 4, 2, 64)
	2TX , 4Tx cross-polarized antenna with 0.5 wavelength spacing
	For non-coherent JT study: 2TX , 4Tx cross-polarized antenna with 0.5 wavelength spacing
For CS/CB study: 2D antenna array configuration with (M, N, P, Q) = (8, 4, 2, 16), or (8, 4, 2, 32), or (8, 4, 2, 64)
	2TX , 4Tx cross-polarized antenna with 0.5 wavelength spacing

	Number of small cells per macro cell
	4, 10
	4, 10

	Polarized antenna modeling
	Model -2 from 36.873 [3]

	Traffic model 
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty
Optional: Full buffer model
*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100% 

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT for FTP traffic
Cell average SE and cell edge user SE for full buffer traffic

	System bandwidth
	10MHz (50 PRBs)

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

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	According to 36.873

	UE array orientation
	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

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90); 4Rx cross-polarized(0/+90) with 0.5 wavelength spacing



Conclusions
In this contribution, we proposed deployment scenarios and evaluation assumptions for enhanced CoMP study. For deployment scenarios, the following four scenarios are suggested for the CoMP study:
•	Scenario 1: (Mandatory) 3D-UMa homogeneous scenario with ISD=200m
•	Scenario 2: (Mandatory) 3D-UMi homogeneous scenario with ISD=200m
•	Scenario 3: (Optional) Heterogeneous network with co-channel deployment
•	Scenario 4: (Optional) Heterogeneous network with non-co-channel deployment
The proposed simulation assumptions are summarized in Table I and Table II.
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