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1. Introduction

In RAN4 #74 meeting, deployment scenarios and relevant network parameters for BS IRC were discussed, and it was confirmed that both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered [1]. The initial system level simulation assumptions for homogeneous and heterogeneous deployments were agreed respectively in [2] and [3]. 
This contribution discusses the remaining issues on system level simulation assumptions in order to finalize the system assumptions in this meeting.
2. Discussion on the remaining issues
2.1. eNB scheduler
In RAN4 #74 meeting, the following three options are proposed for eNB scheduler [2] [3].
· 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.
Option 1 and 3 are two types of RR scheduler, while option 2 is one type of PF scheduler. It is true that PF scheduler is more practical and more widely adopted for system throughput evaluation in RAN1/4. However, with PF scheduler, the scheduling decisions highly depend on the implementation algorithms designed by each individual company, and it is very difficult to align the DIP values among companies. Usually the DIP values averaged among companies will be used at link level, and it is essential to ensure that companies’ DIP values are well aligned. Thus, RR based scheduler is more suitable for deriving DIP values. Furthermore, considering the two types of RR scheduler, there is not much difference in principle, and both are fine to us. Since option 1 is re-used from TR 36.814 and option 3 is a new one, option 1 is slightly preferred. 

Proposal 1: Choose option 1, i.e., the same frequency domain multiplexing method in TR36.814, for eNB scheduler.
2.2. Heterogeneous scenario
Currently the following two heterogeneous network scenarios are considered for BS IRC system simulation [3].

· Configuration #4b in TR 36.814: sparse and non-clustered outdoor LPN deployments.
· SCE scenario 1 in TR 36.872: clustered outdoor LPN deployments.
As known, configuration #4b is used for evaluating Rel-11 FeICIC, Rel-11 CoMP, Rel-11 eDL-MIMO and Rel-12 NAICS; and SCE scenario 1 is used for evaluating Rel-12 SCE techniques. To our view, both options represent typical and popular scenarios for LTE, depending on the deployment environment and time. But to limit RAN4 workload, it would be better to 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. So we propose to set configuration #4b with non-clustered outdoor LPN deployment as baseline heterogeneous scenario, and SCE scenario 1 with clustered outdoor LPN deployments is optional. Interested companies can provide DIP results for SCE scenario 1 in addition to the results for configuration #4b.
Proposal 2: Set configuration #4b with non-clustered outdoor LPN deployment as baseline heterogeneous scenario, and SCE scenario 1 with clustered outdoor LPN deployments is optional.
2.3. UE dropping in configuration #4b scenario
Regarding the UE dropping for configuration #4b scenario, we found there is misalignment between the agreed heterogeneous simulation assumptions in [3] and the WF in [4]. 
· In [3], 100% outdoor UEs are assumed for configuration #4b.
· In [4], 20% outdoor and 80% indoor UEs are assumed for configuration #4b.
Note that for SCE scenario 1, the UE dropping method in [3] and [4] is aligned, which is 20% outdoor and 80% indoor UEs. 

For future system simulation, the group should choose one of the two UE dropping methods for configuration #4b. As shown in our companion contribution [5], in configuration #4b scenario, the DIP difference between the two UE dropping methods is very small. So either one is fine for us. In addition, if it is agreed to assume 20% outdoor and 80% indoor UEs, the penetration loss for indoor UE is fixed as 20 dB for simplicity.
Proposal 3: Choose one of the two UE dropping methods (i.e., 100% outdoor UEs, 20% outdoor and 80% indoor UEs) for configuration #4b in this meeting.
Proposal 4: For UE dropping in configuration #4b scenario, if it is agreed to assume 20% outdoor and 80% indoor UEs, the penetration loss for indoor UE is fixed as 20 dB for simplicity.
2.4. UE power control
In RAN4 #74 meeting, the following UE power control parameters were tentatively agreed as baseline: P0 = [-82] dBm and alpha = [0.8] for macro UE, P0 = [-76] dBm and alpha = [0.8] for LPN UE.
As discussed in our previous contribution [6], in practical networks, P0 and alpha are chosen according to the deployment scenario, and different network vendors may configure different values. To obtain 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. 
Proposal 5: Confirm the UE power control parameters: P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.
3. Conclusions
This contribution discussed the remaining issues on system level simulation assumptions. The following proposals were made:
Proposal 1: Choose option 1, i.e., the same frequency domain multiplexing method in TR36.814, for eNB scheduler.
Proposal 2: Set configuration #4b with non-clustered outdoor LPN deployment as baseline heterogeneous scenario, and SCE scenario 1 with clustered outdoor LPN deployments is optional.
Proposal 3: Choose one of the two UE dropping methods (i.e., 100% outdoor UEs, 20% outdoor and 80% indoor UEs) for configuration #4b in this meeting.
Proposal 4: For UE dropping in configuration #4b scenario, if it is agreed to assume 20% outdoor and 80% indoor UEs, the penetration loss for indoor UE is fixed as 20 dB for simplicity.
Proposal 5: Confirm the UE power control parameters: P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.

Based on the above proposals, the system level simulation assumptions for homogeneous and heterogeneous deployments updated from [2] and [3] are provided in the Annex.
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Annex: Updated system-level simulation assumptions
Based on the proposals in this contribution, the updated system level simulation assumptions for homogeneous deployment, heterogeneous deployments based on configuration #4b, and heterogeneous deployments based on SCE scenario 1 are given in Table A-1, Table A-2, Table A-3 respectively. Changes compared to the assumptions in [2] and [3] are tracked.
Table A-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
	· The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation

· 
· 

	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 A-2    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
	Outdoor UE: 0dB

Indoor UE: 20dB

	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, or 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
• 100% UEs are outdoor, or 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
	· The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation

· 
· 

	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 A-3    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
	· The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation

· 
· 

	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
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