3GPP TSG RAN WG1 Meeting #60 




             R1-101367
San Francisco, USA
February 22 - 26, 2010
______________________________________________________________________Agenda item: 8.1
Source: LG Electronics

Title: Performance evaluation results for LTE-A UL system
Document for: Discussion
1. Introductions
In this contribution, we provide system-level performance results of FDD uplink LTE/LTE-Advanced system to compare against the 3GPP performance requirements [1]. LTE Rel.8 SIMO and LTE-A SU-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].
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 (a)
eNB: Co-polarized antennas, 4.0 wavelengths separation 
UE: Co-polarized antennas, 0.5 wavelengths separation
Configuration (c)
eNB: Co-polarized antennas, 0.5 wavelengths separation 
UE: Co-polarized antennas, 0.5 wavelengths separation

	Uplink transmission scheme 
	SIMO
SU-MIMO


	Scheduler
	Channel dependent scheduling in frequency domain

	Uplink Power control
	No Fractional power control, alpha=0.8 
Target IoT = 8dB

	Uplink Link adaptation
	Non-ideal, based on delayed SRS-based measurements
3ms delay (measurement in subframe n is used for UL grant in subframe n+3)
10ms periodicity and total BW for SRS transmission
MCSs based on LTE transport formats [36.213]

	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 
	2 OFDM symbols per subframe for DM-RS

4RB for PUCCH Overheads

	Feedback and control channel errors
	Ideal

	Traffic Model
	Full Buffer


3. Performance Results
The uplink 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 UL performance results according to the transmission scheme
	Requirements item
	Transmission scheme 
	3GPP Targets
	Antenna configuration (a)
	Antenna configuration (c)

	Cell spectral efficiency (bps/Hz/cell)
	1x2 SIMO
	1.2
	1.32
	1.30

	
	1x4 SIMO
	-
	2.00
	1.95

	
	2x4 SU-MIMO
	2.0
	2.26
	2.01

	Cell edge user spectral efficiency (bps/Hz/user)
	1x2 SIMO
	0.04
	0.041
	0.041

	
	1x4 SIMO
	-
	0.076
	0.073

	
	2x4 SU-MIMO
	0.07
	0.093
	0.096


4. Conclusion
In this contribution, we have presented performance results on the uplink average spectral efficiency and cell-edge user throughput for 3GPP case 1 scenario. We observed that 3GPP requirements for spectral efficiency are satisfied for 1x2 and 2x4 antenna configurations.
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