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Abstract:

Based on current study, we analyze the requirement of IMT-Advanced. With this target, we also look forward feasible technologies within 2 to 3 years. This proposal gives our view on proper requirement on future releases based on LTE.
1 Evaluation scenarios for LTE-Advanced
IMT-Advanced has drafted a requirement set for different scenarios. Namely, those are indoor, Microcellular, Base coverage urban and High speed defined in IMT.Eval. Macro cell scenarios used for LTE evaluation is suggested to be used as a baseline. And further Modification on it can be done to reach the requirement of IMT-Advanced. This well-studied baseline should have first priority on evaluation. The scenario should have several important parameters as follow.
Inter Site Distance:

It is suggest targeting 500m as ISD for urban scenarios. Other parameters should be minimized to simplify comparison. 
Mobility:
System should have requirement for each mobility case.

Stationary: 

3km/h-30km/h
Low Speed: 

30km/h-120km/h
High Speed:

120km/h-350km/h
Ultra High Speed: 
350 km/h-500km/h
Antenna Configuration:

The feasible receivers are 4x for Node B side, 2x for UE and 4x for mobile computing. As for transmitter it is 4x for Node B side, 1x for UE and 2x for mobile computing.

High speed scenario may require creating a correspondent item in LTE-Advanced evaluation.  
2 Performance requirement 
In current standardized system, the spectral efficiency per cell is around 1.6 for Down Link and 1 for Up Link. The antenna configurations are 2x2 and 1x2 for Down Link and Up Link, respectively. The tentative spectral efficiency values by IMT-Advanced are significant higher. With higher order of antenna of both receiver and transmitter and other new technologies, it is possible to achieve the requirement.  Table 1 gives the values for LTE and LTE-Advanced.  Here we assume the 4x2 for Down Link and 1x4 for Up Link.
Table 1 Performance requirement for LTE-Advanced
	
	Downlink Throughput(bit/s/Hz)
	Uplink Throughput(bit/s/Hz)

	
	LTE Baseline*
	LTE-Advanced
	LTE Baseline*
	LTE-Advanced

	Cell Average
	1.6
	X1.5
	1.0
	X1.3

	Cell edge
	0.04
	X1.3
	0.03
	X1.3

	High Speed 
	n/a
	X1.5
	n/a
	X1.3


*The baseline numbers are approximate value based on simulations.
In table 2, it assumes the 4x4 for Down Link and 2x4 for Up Link. This focuses on mobile computing terminals.
Table 2 Performance requirement for LTE-Advanced
	
	Downlink Throughput(bit/s/Hz)
	Uplink Throughput(bit/s/Hz)

	
	LTE Baseline*
	LTE-Advanced
	LTE Baseline*
	LTE-Advanced

	Cell Average
	1.6
	X1.8
	1.0
	X1.5

	Cell edge
	0.04
	X1.8
	0.03
	X1.5


The peak spectral efficiency is interpreted as another form of peak rate. We suggest setting Downlink peak spectral efficiency as 10 b/s/Hz and Uplink peak spectral efficiency as 5 b/s/Hz. As the target of 1G bits/s rate of peak rate are highly desirable for the future generation radio access network. The 100 MHz bandwidth is quite necessary to meet the given peak data rate. 
3 Other requirement 
Control plane latency:
Less than 100 ms should be achievable when transit from idle state to an active state to established user plane.
User Plane Latency: 

LTE-Advanced systems should achieve a User Plane Latency of less than 10 ms.
Handover:
Intra-Frequency handover should be less than 25 ms.
Compatibility:
To make use of existent devices, LTE Terminal should have the capability to access LTE-Advanced network. LTE-Advanced Terminal should also be able to roaming into LTE network.
