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1. Introduction 
In 3GPP RAN1 #65 meeting, it was agreed that the performance metrics for scenario 3 and 4 should follow [1]
· Macro + LPN + association value 0 dB (Baseline) 

·  No resource partitioning between Macro and LPN layer on the subframe level

· Macro + LPN + association value X dB

· Static resource partitioning between Macro and LPN layer on the subframe level

· Partition ratio and X should be described.

· Macro + LPN + CoMP

In this contribution, we provided the FDD CoMP evaluation results with Coordinated Beamforming (CB) for the employment scenario 3 [2].  At the very beginning, we assume that the association bias value is 0 dB. This initial result can give some insight on how much CoMP CB gain can be achieved under the assumption of heterogeneous network.

2. CoMP scenario 3
As defined in [2], the depolyment scenario 3 for CoMP evaluation is a Heterogenous network with N low power RRHs within the macrocell coverage as shown in Fig.1. In this scenario, the RRHs have different cell IDs as the macro cell. 0 dB bias is applied in cell association. ITU UMa and UMi models are applied to model the channels of Macro cell and LPN cell, respectively.
Two configurations will be considered:

-
Configuration 1:  25UEs/ macro cell, UEs are uniformly distributed in each cell.

-
Configuration 4b: 30UEs/macro cell, 2/3 of the UEs are distributed within a 40m range of  LPNs.

The coordination area for CoMP includes 1 macro cell with the N low power nodes inside this cell.
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Figure 1. CoMP Scenario 3

3. Evaluation
In this simulation, CoMP measurement set is determined by RSRP threshold. The dynamic switching between SU-MIMO, SU-MIMO with CB can be enabled. The switching decision is made by the scheduler based on the proportional fairness (PF) metric.
We assume that Rel-10 UE feedback (subband CQI, wideband PMI and RI) for CoMP measurement set. In this simulation, we assume that both of CQI with muting and without muting are fed back ideally. Furthermore, we assume outer loop link adaptation.
4. Evaluation results
In this section, the PDSCH performance was evaluated in the HetNet configuration 1 and 4b. We assume 4 transmit antennas deployed in each transmission point. If the difference between the RSRP from the serving point and that from the other point is lower than a given RSRP threshold, the point belongs to its measurement set. In this contribution, we set the threshold to 7dB. We assume maximum number of CoMP measurement set is 2. Other simulation assumptions could be found in the appendix.
Table 1 and Table 2 show the performance of CoMP CB.  We can see that cell average throughput with CB is similar to that without CB. The gain of 5% user throughput by CoMP CB is 6-7%.   
Table 1.  HetNet Configuration 1 (4 TX antenna | | | | -> | |)
	 
	 
	SU-MIMO
	SU-MIMO

w/ CB(RSRP Th. 7dB)

	Total
	Cell throughput [bps/Hz]
	11.85

(0%)
	11.89
(+0.3%)

	
	5% user throughput[bps/Hz]
	0.126

(0%)
	0.134
(+6.1%)

	Macro Cell
	Cell throughput [bps/Hz]
	2.50
	2.47

	
	5% user throughput [bps/Hz]
	0.103
	0.107

	LPN
	Cell throughput [bps/Hz]
	2.34
	2.35

	
	5% user throughput [bps/Hz]
	0.250
	0.255


Table 2.  HetNet Configuration 4b (4 TX antenna | | | | -> | |)
	 
	 
	SU-MIMO
	SU-MIMO

w/ CB(RSRP Th. 7dB)

	Total
	Cell throughput [bps/Hz]
	12.71
	12.80
(+0.6%)

	
	5% user throughput[bps/Hz]
	0.151
	0.162
(+7.0%)

	Macro Cell
	Cell throughput [bps/Hz]
	2.48
	2.47

	
	5% user throughput [bps/Hz]
	0.114
	0.124

	LPN
	Cell throughput [bps/Hz]
	2.56
	2.58

	
	5% user throughput [bps/Hz]
	0.197
	0.215


5. Conclusion 
This contribution shows simulation results to compare the performance of CoMP CB with single cell SU-MIMO.  Cell throughput of SU-MIMO with CoMP CB is similaer to single cell SU-MIMO. The gain of 5% user throughput by CB is 6-7%.  
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Appendix-Simulation assumptions
	　
	parameter

	Deployment scenarios
	Scenario 3:Heterogeneous network with low power RRHs within the macrocell coverage
• Coordination area includes:
- 1 cell with N low-power nodes as starting point

	Association bias values
	0dB

	Handover margin 
	1dB

	Simulation case
	Deployment scenarios 3: 
Baseline: ITU UMa for Macro, UMi for low power node

	Antenna Height for LPN
	10m

	Antenna Height for Macro
	25m

	Antenna tilt for Macro
	12 degree

	UE noise figure
	9dB

	Minimum Distance
	• Macro – RRH/Hotzone: >75m
• Macro – UE : >35m
• RRH/Hotzone – RRH/Hotzone: >40m
• RRH/Hotzone – UE : >10m

	Indoor-outdoor modeling
	• 100% of users are dropped outdoor

	Number of low power node per macro-cell
	N = 4

	High power RRH Tx power (Ptotal)
	46dBm in 10MHz carrier

	Low power node TX power (Ptotal)
	30dBm

	Number of UEs per cell
	Config1: 25UEs
Config4: 30UEs

	System bandwidth
	10 MHz

	Possible transmission 
	Following transmission are selected dinamically.
• SU-MIMO
• SU-MIMO with intra-eNB CS/CB

	Impairments modelling
	Modeling of actual propagation delay: 0us

	Network synchronization
	Synchronized

	Number of antennas at transmission point
	Values for combinations (number of antennas at macro node, number of antennas at low-power node) are (4, 4) for FDD. 

	Number of antennas at UE
	2 antennas

	Antenna configuration
	4 Tx antennas for Macro
4 columns, vertically-polarized, closely-spaced: | | | |
4 Tx antennas for LPN
0.5 λ-spaced vertically-polarized: | | | |

	Antenna pattern
	For macro eNB and high-power RRH: 3D 
For low-power node: 2D 

	eNB Antenna tilt
	For macro eNB and high-power RRH: 12 degree.
For LPN : None (2D)

	Antenna gain + connector loss
	For macro eNB and high-power RRH: 17 dBi in ITU,
For low power node: 5 dBi

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	For Single cell and CoMP
Wideband PMI, Subband CQI, Wideband RI is assumed.
For CoMP
Per-transmission-point feedback is implicit 

	Channel estimation
	No measurement error for CQI feedback
Ideal channel estimation for demodulation

	UE receiver
	MMSE receiver (Option1)

	DL overhead assumption
	PDCCH :  3 OFDM symbols

	Placing of UEs
	Config1: Uniform
Config4: 2/3 clusters 

	Traffic model
	Full buffer,

	Backhaul assumptions
	[point-to-point fiber, zero] latency and infinite capacity

	Link adaptation
	AMC: CQI report period:5ms, scheduling delay 4ms
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