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1. Introduction

The new WI on performance requirements of MMSE-IRC receiver for LTE BS has been approved at RAN #66 [1]. In our companion contribution [2], it is proposed to give first priority to SIMO PUSCH to SIMO PUSCH collision under synchronous network. This contribution discusses the scenarios and system-level simulation assumptions for SIMO PUSCH under synchronous network.
2. Deployment scenarios
As per the WID [1], both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered. Therefore, the following two scenarios should be introduced for the evaluation of BS MMSE-IRC:
· Scenario 1: Homogeneous deployment with macro cell only
· Scenario 2: Heterogeneous deployment with co-channel LPN within the macro cell coverage
As known, LTE deployment scenarios were extensively discussed in previous study and a number of scenarios were documented in, e.g., TR 36.814 (LTE-A Rel-10), TR 36.819 (CoMP), TR 36.871 (eDL-MIMO) and TR 36.872 (SCE). Considering BS MMSE-IRC scenarios, we suggest to select a few promising interference-limited scenarios from the existing TRs, and reuse the previous network parameters as much as possible.
In the following, we will discuss the system parameters in homogeneous and heterogeneous scenarios for BS MMSE-IRC receiver:
Carrier frequency and system bandwidth

2 GHz carrier frequency and 10 MHz system bandwidth for both macro and LPN.
Macro ISD
For interference-limited scenario, macro ISD of 500m is more widely used compared to ISD of 200m or 1732m. Thus we propose to set macro ISD as 500m.
Traffic model

Use full buffer as baseline for simplify.
Placing of UE in homogeneous scenario
UEs are randomly and uniformly distributed in the entire macro geographical area, and all UEs are outdoor.
Placing of LPN and UE in heterogeneous scenario
The following two options can be considered for placing LPN and UE in co-channel heterogeneous scenarios.
· Sparse and non-clustered outdoor LPN deployments, i.e., configuration #4b in TR 36.814. LPNs are uniformly and randomly dropped within macro geographical area. This scenario is selected for evaluating Rel-11 FeICIC, Rel-11 CoMP, Rel-11 eDL-MIMO and Rel-12 NAICS.
· Clustered outdoor LPN deployments, i.e., small cell scenario 1 in TR 36.872. Clusters are uniformly and randomly distributed within macro geographical area, and multiple LPNs are uniformly and randomly dropped within cluster area. This scenario is selected for evaluating Rel-12 SCE.
Both options represents typical and popular scenarios for LTE. But to limit RAN4 workload, we would like to select only one scenario. As discussed above, for BS MMSE-IRC WI, full buffer traffic is proposed for simplify; otherwise, the modeling of FTP traffic would definitely increase the complexity and workload. However, in previous study, FTP traffic model is usually used in the clustered LPN scenario. When assuming full buffer traffic for the clustered LPN scenario, there would be strong inter-LPN interference and multiple dominant interferers. It is known 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 the non-clustered LPN deployment, and the number of dominant interferers is expected to smaller under full buffer traffic.
So the non-clustered outdoor LPN deployments (i.e., configuration #4b in TR 36.814) is proposed as baseline heterogeneous scenario for evaluating BS MMSE-IRC. All UEs are outdoor in this scenario.
Transmission power
46 dBm for Macro eNB, 30 dBm for outdoor LPN TX power, and UE maximum TX power is 23 dBm.
Channel model
For macro scenario with 500m ISD, there are two typical types of channel model: 3GPP case 1 and ITU Urban macro (UMa) channel models. The latter one is more and more widely used recently in RAN1 and RAN4, and is proposed to be adopted for BS MMSE-IRC. Similarly, it’s proposed to adopt ITU UMi model for LPN-UE channel.
eNB scheduler

Since system-level simulation is conducted only for deriving interference profile, fast fading channel is not modeled in the system simulator. For simplify, we propose to employ round-robin TDM scheduling, i.e., schedule one UE per TTI.
UE power control

Assuming that closed-loop power control and deltaMCS are disabled and there is no concurrent PUCCH, the UE transmission power for PUSCH is calculated as:
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In practial newtorks, P0 and alpha are chosen according to the deployment scenario, and different network vendors may configure different values. To obatin consistent interference profiles among companies, the same P0 and alpha should be assumed, and it is proposed to reuse the values defined in TDD eIMTA sutdy [3] [4], i.e., P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.
As seen in equation (1), without the consideration of total UE power constraint, the PUSCH transmission power is proportional to the RB number allocated for PUSCH, i.e.,
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, and the transmission power per RB is unchanged with the PUSCH RB number. As discussed above, assuming one UE is scheduled in each TTI, all the 50 RBs in 10MHz bandwidth will be allocated to the UE if PUCCH overhead is not considered. But in real system, if all the 50 RBs are allocated to a cell-edge UE, with the total UE power limitation of 23 dBm, the transmission power on each RB will be decreased, resulting in very weak received SINR. So, it is not reasonable to schedule all the 50 RBs to a cell-edge UE, and usually a very small number of RBs are allocated to a cell-edge UE in practical. Taking this into account, an alternative method is proposed: when calculating PUSCH transmission power and interference profile, assume all the scheduled UEs in all the cells occupy one RB with the same RB index in each TTI.
Inter-cell coordination techniques and cell selection criteria

CoMP and (f)(e)ICIC are existing inter-cell coordination techniques. BS MMSE-IRC receiver is an separate and independent feature for inter-cell interference coordination. So no CoMP and (f)(e)ICIC are assumed in the WI, and RSRP based cell selection with 3dB handover margin is proposed for both scenarios.
3. System-level simulation assumptions
According to the discussion in section 2, the system-level simulation assumptions are summarized in Table 1.

Table 1 System-level simulation assumptions

	
	Macro cell (for scenario 1 and 2)
	LPN (for scenario 2) 

	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

	Placing of LPN and UE
	• 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
• 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

	eNB noise figure
	5 dB

	Thermal noise
	-174dBm/Hz

	Network synchronization
	Synchronized

	eNB scheduling
	Round-robin TDM scheduling i.e., schedule one UE per TTI.

	UL power control
	Assume all the scheduled UEs in all the cells occupy one RB with the same RB index in each TTI.
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


4. Conclusions
This contribution discussed the scenarios and system-level simulation assumptions for SIMO PUSCH under synchronous network. The following two scenarios are proposed for the evaluation of BS MMSE-IRC:

· Scenario 1: Homogeneous deployment with macro cell only

· Scenario 2: Heterogeneous deployment with co-channel LPN within the macro cell coverage
Furthermore, it is proposed to develop interference profiles based on the assumptions in Table 1. 
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