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1. Introduction

In Ran #71, a new SID [1] for FeCOMP is approved. And the objectives are to identify and evaluate the performance benefits of JT techniques and CS/CB techniques. The followings are the descriptions of the SID’s objectives:
The main objectives of the study item are to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point 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

Note 1: Evaluation should focus on the dense deployment scenarios.
Note 2: For evaluation of the enhancements two and four receive antennas at UEs, 1D/2D antenna port layouts at the transmission points with ideal backhaul and non-ideal backhaul links should be considered. The study should consider both FDD and TDD.

This contribution focuses on the deployment scenarios and system-level evaluation assumptions of CS/CB.
2. Deployment Scenarios 
The study of CoMP in Release 11 [2] and Release 12 [3] were conducted with the assumption of 2D channel and linear antenna array. Release 11 focuses on ideal backhaul between CoMP cooperating points while Rel-12 focuses on non-ideal backhaul. Rel-13 introduces FD-MIMO with 3D channel and 2D antenna array.  Flexible 3D  beamforming is supported with CSI enhancements in the 3GPP framework.  However, Rel-13 FD-MIMO didn’t specifically consider coordination which can be an important aspect of FD-MIMO.  This opens up new opportunity for the enhancement of CS/CB techniques with FD-MIMO. 

The evaluation scenarios and simulation assumptions for Release 11 and Release 12 CS/CB are no longer suitable for Release 14 CoMP due to the introduction of new technology components. To study topic such as interference measurement and CSI reporting of CS/CB, scenarios of FD-MIMO [4] could be adopted, which includes 3D channel and 2D antenna array.   We propose to use the 3 FD-MIMO scenarios for evaluation of CS/CB as shown in Fig. 1-3.  We expect the effort of the interference coordination between macro cells in 3D-UMi scenario and between small cells in the scenario of non-co-channel case.  Considering that the small cell scenario is similar to UMI scenario, the HetNet scenario non co-channel case is put in a lower priority.

Proposal 1:  Use the following scenarios to evaluate CS/CB (prioritized in the following order):

· FD-MIMO Scenario 3: Homogeneous 3D-UMi with ISD 200m

· FD-MIMO Scenario 5: HetNet Co-channel case with macro and small cell layer with no Elevation BF/FD-MIMO in small cells  

· FD-MIMO Scenario 4: HetNet Non co-channel case with macro and small cell layer at different carrier frequencies 
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In Table 1, our suggested evaluation scenarios for CS/CB can be summarized as follows:

Table 1 evaluation scenarios for CSCB
	Backhaul assumption
	Targeted CS/CB scheme
	evaluation scenarios

	Non ideal with 5ms latency
	Semi-static beam coordination
	Scenario 1: Co-channel case with macro and small cell layer with no Elevation BF/FD-MIMO in small cells

	Ideal backhaul 
	Dynamic coordinated scheduling and beam coordination
	Scenario 2:3D-UMi with ISD 200m
Scenario 3: non co-channel case with macro and small cell layer at different carrier frequencies


Study of CS/CB should take both ideal backhaul and non-ideal backhaul into consideration.  For non-ideal backhaul, CS/CB may mainly utilize pre-defined (semi-static) beam coordination patterns for inter-cell cooperation.  It can be evaluated under co-channel HetNet scenarios.   For ideal backhaul scenario, dynamic coordinated scheduling and beam coordination can be considered.  
Proposal 2: Both Ideal-backhaul and non-ideal backhaul should be considered for CS/CB evaluation
3. System-level Evaluation Assumptions 

The evaluation assumptions in [4] can serve as a starting point.  Note that we follow most of the evaluation parameters defined before.  For details of the simulation assumptions, please refer to Table 3.
There are some considerations in the following parameters
· Traffic model
Non-full FTP traffic models should be considered.  As CS/CB is designed for interference coordination, its performance should be evaluated in scenarios with severe interference, thus non-full buffer traffic with high-load (80%) should be evaluated.  Full buffer can be optional.

· BS antenna configuration
To provide support for flexible beamforming based on FD-MIMO codebook, 16TXRU is considered for the BS antenna configuration. 
· Baseline scheme
CS/CB with 4 CSI processes with Class A Codebook
FD-MIMO Class B K>1 with 1 CSI process 
	Parameter
	FD-MIMO Scenario 5
	FD-MIMO Scenario 4
	FD-MIMO Scenario 3

	BS antenna configuration
	Macro:Antenna config (M, N, P, Q) = (8,4,2,16), (4,8,2,16), (2,16,2,16)
Small cell: 3D omni pattern for low power node in [2] with θetilt=90 deg, 2Tx, antenna gain + connector loss = 5 dBi

	Macro:Antenna config (M, N, P, Q) = (8,4,2,16), (4,8,2,16), (2,16,2,16)
Small cell : Antenna config (M, N, P, Q) = (8,4,2,16), (4,8,2,16), (2,16,2,16)

	Macro:Antenna config (M, N, P, Q) = (8,4,2,16), (4,8,2,16), (2,16,2,16)


	Channel model between eNB and UE
	Macro:3D-UMa
Small cell: 3D-UMi

	3D-UMi

	Total BS Tx power
	Macro:46 dBm
Small cell: 30 dBm
30 dBm
	41 dBm

	BS antenna height
	Macro:25 m
Small cell:10m
10 m
	10m

	Number of clusters per macro cell geographical area
	1
	


	Number of small cells per cluster
	4
	

	Radius for UE dropping in a cluster
	70m
	

	Radius for small cell center dropping in a cluster (Rc)
	50m
	

	Minimum distance (2D)
	(Dscc) small cell center – small cell center: 40m
	

	
	Small cell – UE: 10m
	

	
	Macro – small cell cluster center: 105m
	

	
	Macro – UE: 35m
	

	
	Small cell cluster center - small cell cluster center: 2*Rc+Dscc
	

	UE distribution 
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor
	

	Polarized antenna modeling
	Model -2 from 36.873 [5]

	Traffic model 
	Full buffer model

	Number of UEs per cell
	30
	10

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	Carrier Frequency 
	macro :2GHz for
small cell:2GHz 
	macro :2GHz for
small cell:3.5GHz
	3.5GHz

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873 [5]

	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)

	Feedback 
	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 2Tx / Rel-1316Tx codebook based for non-reciprocity based operation (SRS for reciprocity based operation only for TDD*)

	Transmission scheme
	dynamic SU with rank adaptation



	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	CSI-RS, CRS
	CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	Downtilt
	Antenna downtilting angle θetilt = 100 degree for macro cell
	θetilt = 100 degree

	CSI-RS/SRS periodicity
	5msec

	SRS error modelling
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	CRE bias
	6dB
	2dB
	

	UE association
	Based on RSRP (formula defined in TR36.873) from CRS port 0
	Geometry-based UE association with 2dB bias (i.e., 
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where T and RSRPi represent index of the target cell and RSRP from cell #i, respectively. The sum of the RSRP is taken over all cells in the same frequency band to the target cell.

[4]
	Based on RSRP (formula defined in TR36.873) from CRS port 0


4. Conclusion

In this contribution, we analyzed the application of CS/CB in ideal backhaul and non-ideal backhaul scenarios and proposed possible evaluation scenarios and simulation assumptions correspondingly. We have the following proposals:
Proposal 1:  Use the following scenarios to evaluate CS/CB (prioritized in the following order):

· FD-MIMO Scenario 3: Homogeneous 3D-UMi with ISD 200m

· FD-MIMO Scenario 5: HetNet Co-channel case with macro and small cell layer with no Elevation BF/FD-MIMO in small cells  

· FD-MIMO Scenario 4: HetNet Non co-channel case with macro and small cell layer at different carrier frequencies 
Proposal 2: Both Ideal-backhaul and non-ideal backhaul should be considered for CS/CB evaluation
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Fig. 2 HetNet Scenario of co-channel case with macro and small cell layer with no Elevation BF/FD-MIMO





Fig. 1: 3D-UMi Scenario





Fig. 3: HetNet scenario of non co-channel case with macro and small cell layer at different carrier frequencies
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