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1. Introductions
In this contribution, we provide system-level performance results of FDD downlink LTE/LTE-Advanced system to compare against the 3GPP performance requirements [1]. LTE Rel.8 SU-MIMO, LTE-A MU-MIMO, coordinated beamfoming(CB) multi-cell MU-MIMO and joint transmission(JT) multi-cell MU-MIMO system are evaluated for 3GPP case 1.
2. Simulation Parameters and Assumptions
The simulation parameters are listed in Table 1 which is based on the assumptions in TR36.814[2]. The control overhead is aligned with that proposed in [3]. The detailed feedback and scheduling algorithm can be found in the companion contributions [4][5]. 
Table 1.  Simulation Parameters and Assumptions
	Parameter
	Value and Assumption

	Cellular layout
	Hexagonal grid, 19 cell sites, 3 sectors per site, wrap-around
3GPP case 1, Inter-site distance: 500[m]

	Duplex method 
	FDD 10 +10MHz

	Network synchronization
	Synchronized

	UE dropping
	570 UEs, Uniform random dropping over entire cells

	Handover margin
	1dB

	Channel Model
	SCM-UMa with 150 angle spread [TR25.996]

	Antenna Tilt
	3 dimension model [TR36.814]

	Antenna configuration
	Configuration (c)
eNB: Co-polarized antennas, 0.5 wavelengths separation
UE: Co-polarized antennas, 0.5 wavelengths separation

	Transmission scheme 
	SU-MIMO
MU-MIMO
MU-MIMO with CB (intra-site coordination)
MU-MIMO with JT (intra-site coordination)
*) For MU-MIMO, assumptions are as follows,
- rank=1 for each user
- maximum 2 UE per cell
- equal power allocation between multiplexed UE’s

	Scheduler
	Proportional Fair in Time and Frequency 

	Channel quality report
	6RB Sub-band report for CQI and channel direction information.
5ms CQI reports periodicity,
6ms delay total (measurement in subframe n is used in subframe n+6)
5 bit CQI, 1.2dB granularity.
MCSs based on LTE transport formats [36.213]
4 or 6 bit feedback codebook for 2Tx or 4Tx, respectively

	HARQ scheme
	Incremental Redundancy (IR) , Maximum 4 transmissions
Initial transmission target FER: 10%

	Receiver type
	MMSE with interference rejection combining(IRC)

	Channel estimation
	Non-ideal for demodulation & CSI measurement

	Control channel and reference signal overhead 
	- 28.57 % for 2Tx SU-MIMO
- 30.95 % for 4Tx SU-MIMO
- 30% for MU-MIMO 

For MU-MIMO, assumptions are as follows [3]
- L=3 symbols for PDCCH Overheads
- CRS for one antenna port (antenna virtulization)
- DM-RS with 12 REs per PRB
- 6 MBSFN subframes per frame

	Feedback and control channel errors
	Ideal

	Traffic Model
	Full Buffer


3. Performance Results
The downlink LTE/LTE-A FDD system performance results on the spectral efficiency and cell-edge user throughput are shown in Table 2.

Table 2. LTE-A DL performance results according to the transmission scheme
	Requirements item
	Antenna configuration
	3GPP Targets
	LTE Rel.8 SU-MIMO
	MU-MIMO
	MU-MIMO with CB
	MU-MIMO with JT

	Cell spectral efficiency (bps/Hz/cell)
	2x2
	2.4
	2.29
	2.56
	2.58
	2.47

	
	4x2
	2.6
	2.70
	3.42
	3.51
	3.34

	
	4x4
	3.7
	3.64
	4.45
	4.58
	4.48

	Cell edge user spectral efficiency (bps/Hz/user)
	2x2
	0.07
	0.079
	0.070
	0.070
	0.088

	
	4x2
	0.09
	0.102
	0.114
	0.121
	0.143

	
	4x4
	0.12
	0.140
	0.182
	0.195
	0.227


4. Conclusion
In this contribution, we have presented performance results on the downlink average spectral efficiency and cell-edge user throughput for 3GPP case 1 scenario. From the results, we observed that LTE Rel-8 SU-MIMO cannot be met targets for 2x2 and 4x4 antenna configurations. We can conclude that 3GPP requirements for spectral efficiency are satisfied with LTE-Advanced MU-MIMO scheme for all antenna configurations. Additionally enhanced MU-MIMO schemes with CB or JT have more increased cell-edge user throughput gain.
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