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1. Introduction

This contribution provides a text proposal on the simulation assumptions to the Technical Report [1]. The simulations assumptions have been discussed and agreed in RAN1#71 [2].
2. 2
Text Proposal

[----------------------------------------------------------- TEXT START -----------------------------------------------------------]

Annex A: Performance Evaluation Methodology

A.1
System Simulation Assumptions

The system simulation assumptions for UMTS Heterogeneous Networks are shown in Table 1.
Table 1: System simulation parameters for UMTS HetNet performance evaluation
	Parameters
	Values and comments

	Carrier Frequency
	2000 MHz

	Carrier Spacing
	5MHz 

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

21 cell hexagonal (optional)

	Inter-site distance
	500 m
1000 m (optional)

	Number of LPNs 
	1, 2, 4; 8 (optional); 16 (optional)

	Deployment of LPNs

	Minimum distance between LPN and macro cell: 75m

Minimum distance between LPNs: 40m 

	Dropping criteria for LPNs


	· LPNs are randomly and uniformly distributed within a macro cell.
· (Optional) LPNs are deployed according to the received CPICH RSCP of the macro cell: 

CPICH RSCP = TxPow_CPICH + AntGain - PL – PenLoss

TxPow_CPICH is the CPICH tx power of macro cell (33dBm)

AntGain is the antenna gain
PL is large scale fading calculated according to path loss model
PenLoss is the penetration loss

The deployment of LPNs will be labelled as centre, near, middle, far, edge, from the macro cell depending on the CPICH RSCP value, P(dBm).

P=-46dBm, centre (the min distance between UE and macro cell, and UE is in main beam of antenna); 

P=-66dBm, near (1/3 of distance centre-edge of the macro cell) 

P=-74dBm, middle (1/2)

P=-80dBm, far (2/3)

P=-88dBm, edge

	Number of UEs
	· For full buffer (DL) 

· 16, optional 32 for the case of 16 LPNs
· For full buffer (UL) 
· 8
· For bursty traffic model
· variable up to system stability level

	Deployment of UEs
	The minimum distance between UE and macro cell is 35m

The minimum distance between UE and LPN is 10m

	Dropping criteria for UEs


	· Random: UE randomly and uniformly distributed within a macro cell 
· Hotspot: Randomly and uniformly dropping with Photspot of the total users within a radius, r, of LPN base station, and randomly and uniformly dropping of the remaining users in the entire macro geographical area of the given macro cell (including LPN area).
Type 1: Photspot = ½ 

Type 2: Photspot = ¾  (optional)
The radius r of the LPN is equal to 20m, 35m, and 60m when the LPN power is 24dBm, 30dBm, and 37dBm, respectively.

	RoT
	Macro cell: 6dB
LPN: 6dB

	Scenarios
	· Outdoor
· Mixed scenario with 60% indoor and 40% outdoor users 
· Indoor users modelled with path loss with a lognormal distribution, mean = 11dB, and std dev = 6.5dB.

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

LPN: L=140.7 + 36.7log10(R), R in kilometres

	Log Normal Fading
(outdoor)
	Standard Deviation: 8dB (macro cell); 10 dB (LPN)
Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern
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3GPP ant (2D ant):                                                     
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                                                                              = 70 degrees,     Am = 20 dB
LPN: 2D Antenna, omni-directional

	LoS channel model
	Optional, channel model from TR36.819 [1] with fast fading with Rician K factor

	Channel Model
	PA3, VA3

	Penetration loss
	20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of NodeB
	Macro Node: 43dBm
LPN: 37 dBm, 30 dBm, 24 dBm

	Max BS Antenna Gain
	Macro cell: 14dBi
LP cell: 5 dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	Macro Node: 5 dB

LPN: 5 dB; 11 dB (optional)

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz (reception bandwidth 3.84MHz)

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

Total available power for HS-PDSCH is 80% (SIMO) / 75% (MIMO) 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. 

HS-DPCCH decoding is assumed ideal.

UL HARQ operating point: 1% residual BLER after 4th transmission

	Number of HARQ processes
	6

	HS-SCCH code number
	4

	Total overhead power
	20% (SIMO) / 25% (MIMO)

	UE Receiver
	Type 3i (LMMSE 2-rx with IC); Type 3 (LMMSE 2-rx); 1-rx

	Soft Handover
	Consideration Scenarios with and without SHO

	Soft Handover Parameters
	SHO available

· R1a (reporting range constant) = 4.5dB
· R1b (reporting range constant) = 4.5dB

Consideration of scenarios without SHO

	CIO
	3 dB

	Max active set size
	3

	Power control
	UL: Target 10% IBLER after the first transmission 

DL: Based on CQI. No IBLER control

	Network Configuration
	SIMO

MIMO (optional)


Parameters for downlink [2]and uplink [3] bursty traffic model are given in Table 2 and Table 3, respectively. 

Table 2: Downlink bursty traffic model
	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 0.25 Mbytes
Std. Dev. = 0.0902 Mbytes
Maximum = 1.25 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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Table 3: Uplink bursty traffic model
	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 0.0625 Mbytes
Std. Dev. = 0.0225 Mbytes
Maximum = 0.3125 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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A.2
System Performance Evaluation Metrics

For bursty traffic, the following performance measures are used for evaluation:
· Average burst rate:
· The burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system.

· The total time the burst spent in the system is the time difference measured between the instant the data burst arrives at the Node B and the instant when the transfer of the burst over the air interface is completed.

· The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.

· Total system throughput

· UE throughput: average, 50%, and 5%

· Percentage of UEs served by LPNs

· PDF of RLC packet delay: the delay is calculated as the time between when the RLC packet is constructed at the RNC until it is delivered by UE RLC receiver to upper layers; RLC packets discarded after maximum number of retransmissions should be counted separately. This metric is only applicable for scenarios as MultiFlow, where the RLC may be modelled.
· Average and CDF of RoT for UL
For full buffer traffic, the following performance measures are used for evaluation:
· Sector throughput 
· UE throughput: average, 50%, and 5%

· Percentage of UEs served by LPNs

· Average and CDF of RoT for UL
A.3
Link Simulation Assumptions

The link simulation assumptions for UMTS Heterogeneous Networks are shown in Table 4 .
Table 4: Link simulation parameters for UMTS HetNet performance evaluation
	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.
Pilot configuration with S-CPICHs is for MIMO case only.

	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
	

	   Interference Modeling
	Realistic
	Details of Interference modeling shall be provided


A.4
Link Performance Evaluation Metrics
The following performance measures are used for evaluation: 

· 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.

[------------------------------------------------------------Text Omitted-----------------------------------------------------------]
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