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1 Introduction

A study item on UMTS Heterogeneous Networks was started in RAN#56 [1]. Two use-cases for heterogeneous network deployment that may be envisioned are coverage holes and localized traffic hotspots. Coverage holes can be due to difficult radio environments, such as shielded buildings, etc. or locations where site acquisition is challenging. Localized traffic hotspots are useful in areas of heavy data usage, such as sports events, shopping malls, etc. Deployment of LPNs as a complement to a macro network then aims at improving capacity and coverage.  In [2], we list some of the deployment scenarios we need to study as part of the study item and in [3] initial considerations on UMTS heterogeneous networks are discussed.
In this contribution, we list the simulation assumptions for evaluating the potential gains for heterogeneous deployment scenarios. 

2 System Level Simulations 

The tables below list the parameters used in the system simulations. Other values may be used as well but should be clearly stated and motivated.
Table 1: System level simulation parameters.

	Parameters
	Comments

	Cell Layout
	Macro cell : Hexagonal grid, 7 Node B, 3 sectors per Node B with wrap-around
LPN:  Random dropping with 1/2/4/10 low power nodes per macro cell or the
specific dropping method should be disclosed.

	Inter-site distance
	500 m

	Carrier Frequency
	2000 MHz

	Path Loss
	Macro Node to UE: L=128.1 + 37.6log10(R), R in kilometers

LPN to UE: L = 140.7+36.7log10(R), R in kilometers

OR  according to the model in [4]

	Penetration loss
	20 dB

	Log Normal Fading 
	Standard Deviation: 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation: 1.0

	Max BS Antenna Gain
	Macro Node B: 14 dBi 
LPN: 4 dBi



	Antenna pattern
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Macrocells: 

                                                             = 70 degrees, or 2D antenna
                                                        Am = 20 dB                                                              
LPN: Omni directional 


	Number of UEs/macro cell coverage area
	1, 2, 4, 8, 16


	Channel Model
	PA3
Fading across all pairs of antennas is completely uncorrelated.

	CPICH Ec/Io
	-10 dB

	Total Overhead power
	30%

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Maximum Sector

Transmit Power
	Macro Node: 43 dBm 
LPN: 37, 30 dBm

	HS-DSCH 
	Up to 15 SF 16 codes per carrier for HS-PDSCH

Total available power for HS-PDSCH and HS-SCCH is 70% of Node B Tx power, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER. 

HS-PDSCH HARQ: Both Chase combining and IR based can be used. Maximum of 4 transmissions with 10% target BLER after the first transmission. Retransmissions are of highest priority.

	Number of H-ARQ processes
	6

	Traffic
	Bursty traffic, full buffer


	DL Scheduling
	Round robin, PF

	Number of MAC-ehs entities
	One MAC-ehs entity at the UE. 



	RLC layer modeling
	Ideal

	Iub Flow control modeling 
	Ideal 

	HS-DPCCH Decoding
	need to account for reception quality at both macro and LPNs 

	Legacy UE capabilities
	Type3 and Type3i

	Network Configuration
	SIMO, MIMO mode and MIMO mode with 4 antennas


3. Link Level Simulations 

The tables below lists the baseline parameters to be used for DL link simulations for link throughput evaluations.  Other values may be used as well but they should be clearly described. 
Table 2: Link level simulation parameters.
	Parameter
	Value
	Comments

	P-CPICH_Ec/Ior
	-10dB
	

	S-CPICH1 Ec/Ior
	-13dB
	If other values are simulated, the assumed values are to be indicated

	S-CPICH2 Ec/Ior
	-19dB
	

	S-CPICH3 Ec/Ior
	-19dB
	

	Demodulation-CPICH Ec/Ior
	As needed (-13 dB)
	

	Spreading factor for

HS-PDSCH
	16
	

	Modulation
	QPSK, 16QAM, 64QAM
	

	TBS
	Variable
	CQI based scheduling

	Number of Transport Blocks
	1,2, or 4
	Other values can be simulated and should in that case be described

	HSDPA Scheduling Algorithm
	CQI based
	The assumed mapping of CQI to TBS shall be provided.

	Geometry
	[0 5 10 15 20 25]dB
	

	CQI Feedback Cycle
	1 TTI
	

	CQI feedback error
	0 %
	Other values can be simulated and should be provided

	HS-DPCCH ACK/NACK feedback error
	0 %
	

	Maximum number of HS-DSCH codes
	15
	

	Number of HARQ Processes
	6
	

	Maximum Number of H-ARQ Transmissions
	4
	

	HARQ Combining
	Chase Combining, Incremental Redundancy
	If other combining methods are used, they should be indicated

	Redundancy and constellation version coding sequence
	{0,3,2,1} for QPSK

and 16QAM 

{6,2,1,5} for 64QAM
	

	Target Number of H-ARQ Transmissions
	1
	

	Residual BLER
	10% after 1 transmission
	

	Number of Rx Antennas
	2, 4
	

	Channel Encoder
	3GPP Turbo Encoder
	

	Turbo Decoder
	Max- Log MAP
	

	Number of iterations for turbo decoder
	8
	

	Precoding weight vector determination
	SNR maximizing
	Details of the PCI determination shall be provided

	Quantization of Precoding vector
	Quantized
	Details of the PCI codebook shall be provided

	PCI/CQI Feedback delay
	12 slots
	See Section 2.2.7

	Precoding Feedback error rate
	0%
	

	Precoder update rate
	3 slots
	

	Propagation Channel Type
	PA3
	See Section 4

	Channel Estimation
	Realistic
	

	Noise Estimation
	Realistic
	

	UE Receiver Type
	Type3 or Type3i
	

	Tx Antenna Correlation
	0
	Other values may be simulated (e.g. according to 36.101 Annex B.2.3 or TR 25.814 SCM A-D)

	Rx Antenna Correlation
	0
	


4. Propagation Channel Model
Table 3 shows channel models that are used for link and system simulations.
 Table 3: Propagation Conditions for PA3

	ITU Pedestrian A Speed 3km/h (PA3)

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	110
	-9.7

	190
	-19.2

	410
	-22.8


5. Performance metrics of interest
The main link simulation metrics to be provided are:

· Throughput in Mbps, averaged over the duration of the simulation for specific Geometries at the UE.
· Rank Distribution

· CQI Distribution per layer

· BLER Statistics per transport block
For the system simulations, the baseline metrics to be provided are:

· Average sector throughput per area for different user densities 
· Normalized and un-normalized user data rate distribution (CDF)

· User data rate gain at different user data rate percentiles
· Legacy user data rate distribution (CDF)

· Average user throughput as a function of average sector throughput
· Percentage of UEs in soft handover
 6.  Summary and conclusions

In this contribution, we listed baseline link and system level simulation assumptions for evaluating the performance heterogeneous network deployments.
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