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1. Overall Description:

At TSG RAN plenary #33, a number of operators requested for a performance verification to be performed in the work item phase before completion of the stage 3 work (to be presented to the TSG RAN plenary #36 in June 2007). Following this decision, , RAN WG1 has extensively evaluated the LTE performance and discussed during the conference call, e-mail reflector according to the agreed RAN WG#1 time plan [1].  Performance simulation results are summarized below (see the detail in attached documents [2], [3], [4], [5].) 
2. LTE performance results
2.1 Peak Date Rates
2.1.1 Downlink

The peak data rates are calculated for a system with 1200 subcarriers, assuming a system bandwidth of 20MHz. A code rate of 1.0 and 64QAM modulation is used. Overhead for reference signals according to 36.211 and the downlink L1/L2 control channel occupying one OFDM symbol is deducted. Overhead for CRC, BCH, and SCH, together less than 1%, is not deducted. 
· 172.8Mbps with 2x2 MIMO
· 326.4Mbps with 4x4 MIMO 
2.1.2 Uplink

UL peak data rates for 20 MHz spectrum allocation, assuming that 2 long blocks in every sub-frame are reserved for reference signals and a code rate of 1, one gets the following peak data rates:

· 57.6 Mbps with 16QAM
· 86.4 Mbps with 64QAM
2.2 User throughput and Spectrum efficiency

2.2.1 Downlink

Summaries of the results for simulation cases 1 and 3 are presented in Table 1 and Table 2, respectively
Table 1. Summary of results for Case 1 (500m ISD).

	Case 1
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz/user]
	x UTRA 
	[bps/Hz/user]
	x UTRA 

	UTRA baseline 1x2
	0,53
	x1,0
	0,05
	x1,0
	0,02
	x1,0

	E-UTRA 2x2 SU-MIMO
	1,69
	x3,2
	0,17
	x3,2
	0,05
	x2,7

	E-UTRA 4x2 SU-MIMO 
	1,87
	x3,5
	0,19
	x3,5
	0,06
	x3,0

	E-UTRA 4x4 SU-MIMO
	2,67
	x5,0
	0,27
	x5,0
	0,08
	x4,4


Table 2. Summary of results for Case 3 (1732m ISD).

	Case 3
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz/user]
	x UTRA 
	[bps/Hz/user]
	x UTRA 

	UTRA baseline 1x2
	0,52
	x1,0
	0,05
	x1,0
	0,02
	x1,0

	E-UTRA 2x2 SU-MIMO
	1,56
	x3,0
	0,16
	x3,0
	0,04
	x2,3

	E-UTRA 4x2 SU-MIMO 
	1,85
	x3,6
	0,19
	x3,6
	0,05
	x2,8

	E-UTRA 4x4 SU-MIMO
	2,41
	x4,6
	0,24
	x4,6
	0,08
	x4,8


2.2.2 Uplink

Summaries of the results for simulation cases 1 and 3 are presented in Table 3 and Table 4, respectively
Table 3 Summary of LTE performance evaluation results for Case 1(500m ISD)
	Case 1
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz/user]
	x UTRA 
	[bps/Hz/user]
	x UTRA 

	UTRA baseline
	0.332
	x1.0
	0.033
	x1.0
	0.009
	x1.0

	E-UTRA 1x2
	0.735
	x2.2
	0.073
	x2.2
	0.024
	x2.5

	E-UTRA 1x2 MU-MIMO 
	0.675
	x2.0
	0.067
	x2.0
	0.023
	x2.4

	E-UTRA 1x4
	1.103
	x3.3
	0.110
	x3.3
	0.052
	x5.5

	E-UTRA 2x2 SU-MIMO 
	0.776
	x2.3
	0.078
	x2.3
	0.010
	x1.1


Table 4 Summary of LTE performance evaluation results for Case 3(1732m ISD)
	Case 3
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz/user]
	x UTRA 
	[bps/Hz/user]
	x UTRA 

	UTRA baseline
	0.316
	x1.0
	0.032
	x1.0
	0.0023
	x1.0

	E-UTRA 1x2
	0.681
	x2.2
	0.068
	x2.2
	0.0044
	x2.0

	E-UTRA 1x2 MU-MIMO 
	0.622
	x2.0
	0.062
	x2.0
	0.0023
	x1.0

	E-UTRA 1x4
	1.038
	x3.3
	0.104
	x3.3
	0.0094
	x4.2


2.3 MBMS Capacity

Table 5 presents the summary of results for each of the deployment scenarios. 
Table 5. Summary of MBSFN performance
	 Deployment
	Spectrum Efficiency
[bps/Hz]
	Inter-site Distance @ 1bps/Hz
[m]

	Case 1
	3.13
	1619

	Case 2
	3.02
	2310

	Case 3
	0.99
	1619

	Case 4
	3.18
	4375


2.4 VoIP Capacity

Table 6 presents average capacity estimates for DL and UL VoIP based on results.

Table 6  Summary of UL and DL VoIP Capacity
	Deployment Scenario
	Average VoIP Capacity (users/sector)

	
	DL
	UL

	Case1
	317
	241

	Case2
	293
	-

	Case3
	289
	123


2.5. Summary and wayforward
Overall it can be concluded that the performance results show that the physical layer design choices and specifications are on the right track. However there are still areas that RAN1 needs to address to ensure that the initial LTE specification delivers the best possible performance.
Therefore, conclusion on the performance verification in RAN1 can be summarized below:
· Acknowledges that the performance shows that the physical layer design choices and specifications are on the right track.
· RAN1 expects that further performance improvements could be possible and will be considering in particular: MIMO, VoIP and control channels.
· Final performance verification based on stage 3 Specification should be scheduled in the future with specific attention to the above mentioned techniques.

3. Actions:

RAN1 would kindly inform above RAN1 conclusion to RAN 
4. Date of Next TSG-RAN WG1 Meetings:
WG1#49bis
June 25-29
Orlando

US

WG1#50
August 20-24
Athens

Greece
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