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1. Introduction
In RAN#71, the study item (SI) description “Further enhancements to Coordinated Multi-Point Operation “was approved [1]. 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
[bookmark: OLE_LINK7][bookmark: OLE_LINK16]In this contribution, the preliminary performance evaluation of enhanced CS/CB has been elaborated based on the corresponding simulations.
2. Simulation scenarios
As illustrated in Figure 2, for scenario B, the simulated area is composed of 7*3 hexagonal cells with 200m ISD. And the wrap around method is used to model interference from adjacent cells. UEs are uniformly distributed in the simulated area. For UMI TPs, antenna configuration (8,4,2) with dual polarization (0/90 degree)  antennas with 0.5λ antenna spacing is adopted.  The antenna height of TPs and UEs are configured to be 10 and 1.5 m, respectively.  More details can be found in Table 1.


Figure 1 Topology for scenario B: UMi
3. Evaluated Schemes
In this section, we introduce Class B based solution which does the coordination in elevation domain.  According to the proposals in [3], the class B-based enhancements for CS/CB are evaluated in this contribution.  As illustrated in Figure 2, the interference coordination would be conducted in elevation domain by dividing each cell into 2 virtual cells (VCs). The calculation of the CSI is conducted within one CSI-process through the usage of Class B CSI reporting with K = 4.  More specifically, each CSI-RS resource is assigned to each virtual cell.  Two set of CQIs will be reported by one UE, one corresponds to the case with muting at the strongest interfering virtual cell, and the other CQI is measured without the muting assumption.  
The following two schemes are simulated for performance comparison at both MU-MIMO and SU-MIMO cases:
· Scheme 0: Rel-13 FD-MIMO without any coordination is considered as the baseline for both MU and SU cases.
· Scheme 1: Coordination is conducted among the virtual cells in elevation domain within the same cell or across different cells. One virtual cell will be muted if it refers to the strongest interferer for the scheduled CoMP UE attached in another one.


[bookmark: _Ref462988424]Figure 2 Illustration of cell virtualization in elevation domain
In the simulation, one UE will be scheduled in CoMP if the better performance is reached after the adoption of muting. For example, two metrics are introduced for the scheduling of target sub-band: 
· Metric 1: it refers to the sum of the throughput of UEs of coordinating cell and that of CoMP UEs based on reported CQI without muting assumption. 
· Metric 2: it refers to the sum of the throughput of UEs of coordinating cell and that of CoMP UEs based on reported CQI with muting assumption. 
Finally, one UE will be scheduled in CoMP fashion if Metric1 is larger than Metric 2.
4. Initial evaluation results
For UMI scenario, the simulation results for CS/CB are showed in Table 1 and Table 2. It can be observed that the performance gain can be achieved at both SU and MU cases after the adoption of Class B based solution.
[bookmark: _Ref462992289]Table 1 Evaluation results in UMI scenario (SU-MIMO)
	UPT(Mbps)
	Scheme 0
	Scheme 1
	Gain

	Mean UPT
	28.05
	29.15
	3.9%

	5% UPT
	6.39
	7.49
	17.2%

	50% UPT
	22.86
	24.26
	6.1%

	RU
	48%
	 46%
	/



[bookmark: _Ref462992291]Table 2 Evaluation results in UMI scenario (MU-MIMO)
	UPT(Mbps)
	Scheme 0
	Scheme 1
	Gain

	Mean UPT
	37.11
	38.32
	3.3%

	5% UPT
	7.80
	9.44
	21%

	50% UPT
	43.01
	44.74
	4%

	RU
	47%
	43%
	/


Observation 1:  Coordination in elevation domain using FD-MIMO Class B feedback has the potential to provide performance gain.
Proposal 1: FD-MIMO Class B K>1 based enhancement should be considered to support coordination among the beams in the set of K CSI-RS resources
Proposal 2：Enhancements on calculation of CQI for CS/CB should be considered with the introduction of extra CQI in the Class B K>1 CSI report. 
5. Conclusion
In this contribution，initial simulation evaluations for CS/CB are discussed. Based on the evaluation, we have the following observation and proposal:  
Observation 1:  Coordination in elevation domain using FD-MIMO Class B feedback has the potential to provide performance gain.
Proposal 1: FD-MIMO Class B K>1 based enhancement should be considered to support coordination among the beams in the set of K CSI-RS resources 
Proposal 2：Enhancements on calculation of CQI for CS/CB should be considered with the introduction of extra CQI in the Class B K>1 CSI report. 
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7. Appendix
[bookmark: _Ref462988800]Table 3 Simulation Assumption for Urban Micro scenario
	Parameters 
	Assumption

	Type 
	Urban Micro 

	Layout 
	Single layer
Macro layer: Hex. Grid
Number of tiers: 2

	ISD 
	200m 

	Minimum distances 
	According to TR 36.897 

	Carrier frequency 
	2GHz 

	Coordination cluster size for ideal backhaul 
	7 macro sites

	System Bandwidth 
	10MHz

	Channel model 
	UMI: 3D UMi (see TR 36.897) 

	TP antenna configuration (M,N,P) 
	Macro cell layer TP: 
(8,4,2) 
Number of TXRUs = 16 

	TP Tx power 
	41 dBm 

	TP antenna pattern 
	3D directional with 8dBi gain (According to  TR 36.873) 

	TP antenna height 
	10m 

	Maximum CoMP measurement set size 
	2

	UE antenna gain 
	According to TR 36.873 

	UE receiver noise figure 
	9dB

	Traffic model 
	Non full buffer FTP traffic model 1, S = 0.5Mbytes

	Traffic load (Resource utilization) 
	About 50%

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Maximum number of transmissions
	4

	UE receiver 
	MMSE-IRC

	UE antenna 
	2 Rx

	Channel estimation 
	Realistic 

	Backhaul link delay 
	0 ms
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