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1 Introduction
The network deployment scenarios and system-level simulation assumptions for BS MMSE-IRC have been discussed in the RAN4#74 and #74bis meeting and agreements have been made in [1-6], moreover, the TR skeleton for performance requirements of BS MMSE-IRC receiver was approved in [7]. In this paper, we provide test proposals on scenarios and target/interference channels based on the agreements made before, and we propose the TP can be captured in the BS MMSE-IRC WI TR.
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5
Scenarios and targeted/interference channels
5.1
Network deployment scenarios 
The following two scenarios are introduced for the evaluation of BS MMSE-IRC, and the pictures for these two scenarios are provided in Figure 1.
· Scenario 1: Homogeneous deployment with macro cell only

· Scenario 2: Heterogeneous deployment with co-channel low power node(LPN) within the macro cell coverage

[image: image1.emf]
(a) BS IRC Scenario 1: Homogeneous network;     (b) BS IRC Scenario 2: Heterogeneous network

Figure 1: BS MMSE IRC Scenarios

The sytem level assumptions for homogeneous scenario and heterogeneous scenario are provided in the Tables 1 and 2 respectively.  
For the placing of LPN and UE in heterogeneous scenario, there are the following two options considered in the study. 

· Spare and non-clustered outdoor LPN deployment, i.e., configuration #4b in TR36.814. LPNs are uniformly and randomly dropped within macro geographical area, which is selected for evaluating in Rel-11 FeICIC, Rel-11 CoMP, Rel-11 e DL-MIMO and Rel-12 NAICS.
· Clustered outdoor LPN deployments, i.e., small cell scenario 1 in TR36.872. Clusters are uniformly and randomly distributed within macro geographical area, and multiple LPNs are uniformly and randomly dropped within cluster area, which is selected for evaluating in Rel-12 SCE.
Both options represent typical and popular scenarios for LTE, but to limit RAN4 workload, the work group select only one scenario. In RAN4#74 meeting, full buffer traffic is agreed as the traffic model, However, in Rel-12 study, FTP traffic model is usually used in the SCE scenario 1. If assuming full buffer for SCE scenario 1, there would be strong inter-LPN interference and multiple dominant interferers. It is expected that the MMSE-IRC gain may decrease with the increase of dominant interferer number, especially for BS with a small number of receive antenna. In comparison, much weaker inter-LPN interference exists in configure 4b scenario, and the number of dominant interferers is expected to smaller under full buffer traffic. Therefore configuration #4b with non-clustered outdoor LPN deployment is adopt as baseline heterogeneous scenario.
For the UE dropping in configuration #4b scenario, there are two options considered in the study:

· 100% outdoor UEs are assumed for configuration #4b

· 20%  outdoor and 80% indoor UEs are assumed for configuration #4b

From the obversation of system level simulation results, the difference of the interference statistics between the two UE dropping methods is very small. Considering option 2 is the more realistic scenario for Heterogeneous deployment, option 2 is adopt. 
For the uplink scheduling, there are two options considered in the simulation:

· Baseline: The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation. (round robin scheduling)
· Interested companies are welcome to provide the simulation results based on PF scheduling, which will also be captured in TR.
Sytem level simulation were then conducted based on the above assumptions for the purpose of collecting interference statistics. From these collected statistics certain key measures are developed, which provide some insight into how well an interference rejection receiver might work.
Table 1    System-level assumptions for homogeneous scenarios

	Parameters
	Values(for Macro cell)

	Bandwidth
	10 MHz

	Carrier frequency
	2GHz

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

	ISD
	500 m

	Total BS TX Power
	46 dBm

	Distance-dependent path loss
	ITU UMa, with 2D distance between an eNB and a UE applied.

	Shadowing standard deviation
	ITU UMa

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

	Penetration loss
	0dB

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

	UE antenna Height
	1.5m

	Antenna gain
	17dBi

	Antenna gain of UE
	0dBi

	Feeder loss
	0dB

	Number of UEs
	10 per cell

	UE dropping
	UEs are randomly and uniformly distributed in the macro geographical area, 100% UEs are outdoor

	Minimum distance between UE and Cell
	>= 35 meters

	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.

	Uplink scheduling
	· Option 1 (Baseline): The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation. (Round Robin Scheduling)
· Option 2: PF scheduling 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

	UE power class
	23dBm (200mW)
This corresponds to the sum of PA powers in multiple Tx antenna case

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

	Cell selection criteria
	RSRP based

	Hard handover hysteresis
	3 dB


Table 2    System-level assumptions for heterogeneous scenarios (CoMP 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
• 20% outdoor and 80% indoor UEs
	• 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
• 20% outdoor and 80% indoor UEs

	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(Baseline): The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation. (Round Robin Scheduling)
· Option 2: PF scheduling 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


5.2
Targeted and interference channels 
On performance requirements of MMSE-IRC receiver for PUSCH, it was agreed that:
· The first priority for this WI is SIMO PUSCH to SIMO PUSCH collision under synchronous network.

· Asynchronous network is not precluded.

· Prioritize 1Tx UE scenario over 2Tx UE for both target PUSCH and interference PUSCH. 
-------------------------- End TP for TR body ---------------------
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