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1
Introduction
This paper provides the evaluation methodologies and initial simulation assumptions for enhanced performance requirements for LTE UE studies.
2
Baseline receiver structure​​​
The MMSE-IRC receiver is assumed as baseline receiver structure. The following covariance matrix estimation schemes should be considered for the evaluation in this SI:
· CRS and/ or DM-RS based estimation scheme

· Data signal based estimation scheme

3
Evaluation methodologies and timeline
Evaluation steps and timeline are show in as follow:
 RAN4 #60bis:

· Agree the evaluation methodologies and initial simulation assumption

 RAN4 #61:

· Provide the evaluation results for interference modeling and agree the interference modeling (DIP)/ profile from system level simulations

· Agree the transmittion mode and the detail of link level / system level simulation assumption
 RAN4 #62
· Provide the link level simulation results

· Provide the system level simulation results by interested companies

· Finalize TR
1. 
2. 
3. 
Although the synchronization between collocated eNodes is easily performed, two cases for the synchronization between eNBs are needed for the evaluation on FDD and TDD deployment. 

· Case 1: Synchronized network, i.e., all eNBs are synchronized

· Case 2: Asynchronized network, i.e., only collocated eNBs are synchronized

Case 1 is prioritized and Case 2 may be investigated after the evaluation for Case 1.
4
Simulation assumptions for interference modelling
In the investigations in HSDPA SI, the dominant interferer proportion (DIP) was defined as a key parameter in order to define the interference power. The inter-cell interference is categorized into two parts on asynchronized network. Therefore, the DIP was defined as the ratio of the power of a given interfering eNodeBs over the total other cell interference power. The DIP of synchronized, and asynchronized interference, 
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where 
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is the average received power from the j-th strongest eNodeB for synchronized, and asynchronized interference (
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 implies serving cell), N is the thermal noise power over the received bandwidth, and NBS is the total number of eNodeBs considered including the serving cell. Ioc is defined as follows.
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Note that power from the serving cell, 
[image: image9.wmf]1

ˆ

s

or

I

, is never included in any DIP calculation. The low geometries such as 0 dB and -3 dB cases should be evaluated for Rank-1 transmission. Furthermore, for Rank-2 transmission, the higher geometries than those for Rank-1 transmission should be evaluated.


Additonally, the interference profiles (Rank, modulation, etc) are defined in order to evaluate in link-level simulation. The each parameter on interference profile is defined as the ratio of the number of allocated parameter, e.g. # of Rank1/ (# of Rank1+# of Rank2).

System level simulations should focus on homogeneous deployments in 3GPP case 1 scenario (3GPP case 3 may be studied additionally).
Simulation assumptions for interference modeling are provided in Table 1.
Table 1: Simulation assumptions for interference modeling
	Parameter
	3GPP Case 1
	3GPP Case 3

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 10 cell sites, 3 sectors per site

	Inter-site
	500 m
	1732 m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	Antenna pattern
	Horizontal
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Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
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	Combining method in 3D antenna pattern
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	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Full buffer traffic.


	
	


5
Initial simulation assumptions for link level evaluation


Link-level initial simulation assumptions are provided in Table 2.

Table 2: Initial simulation assumptions for the evaluation of link-level evaluation.

	Parameter
	Scenario 1
(CRS based)
	Scenario 2
(DM-RS based)

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode on Serving cell
	FFS
	FFS

	Transmission mode on interference cell
	FFS
	FFS

	Number of transmission ranks for interference signals
	Random per sub-band based on interference profile from system level,

and change from subframe to subframe

	MIMO configuration
	FFS
	FFS

	
	

	Channel model and Doppler frequency, 
	EVA, 3km/h, 
Use different channel seed for between cells

	CRS configuration
	2 CRS 

	CSI-RS configuration
	None
	FFS

	PCFICH
	CFI = 2

	H-ARQ
	8 HARQ processes and max 4 transmissions

	UE feedback configuration
	
FFS
	FFS

	Target MCS
	Fixed MCS,

and outer-loop link adaptation (target:10% BLER) if needed



	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	Full band (50 PRB)

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


6
Summary

In this contribution initial simulation assumptions for interference modeling and the evaluation of the link-level demodulation performance were provided. Interested companies are requested to provide the simulation results for interference profile/ modeling for RAN4#61 meeting.
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