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1. Introduction
A new work item on performance requirements of MMSE-IRC receiver for LTE BS was approved in RAN#66 [1], the detailed objectives of the performance part include the following phase I and II:
· Phase I
· Identify target deployment scenarios and agree on relevant network parameters. Both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered.
· Conduct system-level simulation to determine the inter-cell interference modelling methodology and other side conditions needed for link-level simulation, and link-level simulation to evaluate gain of MMSE-IRC over baseline receiver (MMSE receiver)
· Phase II 
· LTE BS MMSE-IRC receiver shall be assumed as the reference receiver structure for specifying the requirements.
· Demodulation RS based MMSE-IRC receiver can be considered as baseline, and practical and realizable implementation should be taken into account.
· Specify the enhanced demodulation performance requirements for verification of BS receiver’s ability on inter-cell interference suppression.
· For PUSCH, specify enhanced demodulation performance requirements based on the reference receiver.
· For PUCCH, with lower priority, determine whether to specify enhanced demodulation performance requirements based on the reference receiver.
· Specify the enhanced conformance test requirements.
Deployment scenarios and relevant network parameters were discussed [2-6] in the RAN4#74 meeting. In this contribution, we proposed simulation assumptions for heterogeneous deployment needed to conduct system-level simulation to determine interference profile for link-level performance evaluation of BS MMSE-IRC receiver.
2. Simulation assumptions
The system-level simulation assumptions for the heterogeneous deployment are provided in the table 1 and table 2 respectively. Simulation assumptions in table 1 are based on configuration #4b in TR 36.814. Simulation assumptions in table 2 are based on SCE scenario 1 in TR 36.872. Other detailed assumptions can be referred in corresponding TR.
Table 1    System-level assumptions for heterogeneous scenarios (Configuration 4b)
	
	Macro cell 
	LPN 

	Cellular Layout
	Hexagonal grid, 19 macro sites, 3 sectors per site

	Carrier frequency 
	2 GHz

	System bandwidth
	10 MHz

	ISD
	500 m
	

	Total BS TX power

	46 dBm
	30 dBm

	Distance-dependent path loss
	Same as scenario 3 in CoMP SI, i.e., ITU Uma, with 2D distance between an eNB and a UE applied.
	Same as scenario 3 in CoMP SI, i.e., ITU UMi, with 2D distance between an eNB and a UE applied.

	Penetration
	Same as scenario 3 in CoMP SI, i.e., 0dB

	Shadowing standard deviation
	Same as scenario 3 in CoMP SI, i.e., ITU UMa
	Same as scenario 3 in CoMP SI, i.e., ITU UMi 

	Shadowing correlation
	0 between macro-cell sites, 1 between macro-cells
	0 between LPNs

	Antenna pattern
	Horizontal
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	Combining method in 3D antenna pattern
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	BS antenna Height
	25m
	10m

	UE antenna Height
	1.5m

	Antenna gain
	17 dBi
	5 dBi

	Antenna gain of UE
	0 dBi

	Feeder loss
	0 dB

	Total number of UEs
	30 per macro cell

	Placing of LPN and UE
	• 10 UEs are randomly and uniformly distributed in the macro geographical area
• 100% UEs are outdoor
	• Configuration 4b as in TR 36.814
• 4 LPNs per macro cell
• 5 UEs are randomly and uniformly distributed within a 40 m radius of each LPN
• 100% UEs are outdoor

	Minimum distance (2D distance)
	Macro - UE: 35m
	Same as CoMP Scenario 3/4 in TR 36.819
• Macro - LPN: 75m
• LPN - LPN: 40m
• LPN - UE : 10m

	Traffic model
	Full buffer transmission on PUSCH

	eNB noise figure
	5 dB

	Thermal noise
	-174dBm/Hz

	Network synchronization
	Synchronized

	Backhaul Modelling
	Assume that there is no exchange of the information for the assistance for BS MMSE-IRC receiver between cells located in different sites.

	Uplink transmission schemes
	Single port uplink transmission on PUSCH; No MU-MIMO is used.

	eNB scheduling
	· Option 1: The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation

· Option 2: PF scheduling and provide the N interferences DIPs per PRB;

· Option 3: TDM scheduling (schedule one user per TTI) and provide the N interferences DIPs per PRB;

	UL power control
	Open loop power control, K_s = 0.

	
	P0 = [-82] dBm and alpha = [0.8] for macro UE
	P0 = [-76] dBm and alpha = [0.8] for LPN UE

	Total maximum UE TX power
	23 dBm

	Inter-cell coordination techniques
	No CoMP and (f)(e)ICIC

	Cell selection criteria
	RSRP based (no CRE)

	Handover margin
	3 dB


Table 2    System-level assumptions for heterogeneous scenarios (SCE scenario 1)
	
	Macro cell 
	LPN 

	Cellular Layout
	Hexagonal grid, 19 macro sites, 3 sectors per site

	Carrier frequency 
	2 GHz

	System bandwidth
	10 MHz

	ISD
	500 m
	

	Total BS TX power

	46 dBm
	30 dBm

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site
	Clusters uniformly random within macro geographical area; small cells uniformly random dropping within cluster area

	Channel model
	ITU UMa
	ITU Umi

	Penetration loss
	Outdoor UE: 0dB

Indoor UE: 20dB
	Outdoor UE: 0dB

Indoor UE: 20 dB

	Antenna pattern
	3D pattern
	2D Omni

	Antenna Height
	25m
	10m

	UE antenna height
	1.5m
	1.5m

	# of clusters/buildings per macro cell
	1

	# of small cells per cluster
	4

	Number of UEs 
	30 UEs per macro cell geographical area

	UE dropping
	Baseline: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	Traffic model
	Full buffer transmission on PUSCH

	eNB noise figure
	5dB

	Thermal noise
	-174dBm/Hz

	Network synchronization
	Synchronized

	Backhaul Modelling
	Assume that there is no exchange of the information for the assistance for BS MMSE-IRC receiver between cells located in different sites.

	Uplink transmission schemes
	Single port uplink transmission on PUSCH; No MU-MIMO is used.

	eNB scheduling
	· Option 1: The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation

· Option 2: PF scheduling and provide the N interferences DIPs per PRB;

· Option 3: TDM scheduling (schedule one user per TTI) and provide the N interferences DIPs per PRB;

	UL power control
	Open loop power control, K_s = 0.

	
	P0 =[ -82] dBm and alpha = [0.8] for macro UE
	P0 = [-76] dBm and alpha =[ 0.8] for LPN UE

	Total maximum UE TX power
	23 dBm

	Inter-cell coordination techniques
	No CoMP and (f)(e)ICIC

	Cell selection criteria
	RSRP based (no CRE)

	Handover margin
	3 dB


3. Conclusion
In this contribution, we proposed simulation assumptions for heterogeneous deployment needed to conduct system-level simulation to determine interference profile for link-level performance evaluation of BS MMSE-IRC receiver.
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