
Simulation Assumptions and Configuration Parameters for IMT-Advanced Test Environments
[Editor’s Note: This is the baseline working document used for harmonization of assumptions to be used in simulations necessary for IMT-Advanced submission.] 
Introduction

The purpose of this document is to outline simulation assumptions for IEEE 802.16m that will be used to complete the performance compliance template (PCT) required for IMT-Advanced test environments. The following tables for downlink and uplink simulation assumptions may be extended for a complete description of simulation assumptions. These parameters serve as a strawman for the purpose of IMT-Advanced evaluations and do not reflect any assumptions on future implementations of IEEE 802.16m systems.


Simulation assumptions are based on currently defined features supported by IEEE 802.16m as specified in the IEEE 802.16m AWD [1] and SDD [2]. Modeling assumptions are described in detail in M.2135 [3] and the IEEE 802.16m EMD [4] and referenced as required.
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OFDMA and frame parameters

	Parameter
	Description
	IEEE 802.16m Parameters for Indoor Environment
	IEEE 802.16m Parameters for Urban Micro-cellular, Urban Macro-cellular, High Speed Environments

	
	
	TDD
	FDD
	TDD
	FDD
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	Carrier frequency
	3.4 GHz
	Urban Micro-cellular: 2.5 GHz

	
	
	
	Urban Macro-cellular: 2.0 GHz

	
	
	
	High Speed: 0.8 GHz
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	Total bandwidth
	40 MHz for data-only (2x20 MHz)
	2x20 MHz for data-only
	20 MHz for data-only
	2x10 MHz for data-only

	
	
	10 MHz for VoIP
	5 + 5 MHz for VoIP
	10 MHz for VoIP
	5 + 5 MHz for VoIP
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	Number of points in full FFT
	2x2048 for data-only
	2048 for data-only
	2048 for data-only
	1024 for data-only

	
	
	1024 for VoIP
	512 for VoIP
	1024 for VoIP
	512 for VoIP
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	Sampling frequency
	44.8 MHz for data-only
	22.4 MHz for data-only
	22.4 MHz for data-only
	11.2 MHz for data-only

	
	
	11.2 MHz for VoIP
	5.6 MHz for VoIP
	11.2 MHz for VoIP
	5.6 MHz for VoIP

	
[image: image5.wmf]f

D


	Subcarrier spacing
	10.9375 kHz
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	OFDMA symbol duration without cyclic prefix
	91.43 us
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	Cyclic prefix length (fraction of 
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	1/16
	1/8
Use of 1/16 for Urban Micro-cellular and Urban Macro-cellular environments is under investigation
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	OFDMA symbol duration with cyclic prefix
	97.143 us
	102.86 us
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	Frame length
	5 ms
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	Number of OFDMA symbols in frame (excluding switching gaps)
	50
	51
	47
	48
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	Ratio of DL to UL (TDD mode)
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes on DL and UL
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes on DL and UL

	
	
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes on DL and UL
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes on DL and UL
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	Duplex time
	TTG+RTG = 142.85 us
	N/A
	TTG+RTG = 165.71 us
	N/A


Downlink configuration

	Topic
	Description
	IEEE 802.16m Parameters for Indoor and Urban Micro-Cellular Environments
	IEEE 802.16m Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes for control
	QPSK

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	Contiguous LRUs with frequency reuse 1 without FFR as defined in section 15.3.5.1 in [1] with TBD parameters
	Distributed LRUs with frequency reuse 1 without FFR as defined in section 15.3.5.1 in [1] with TBD parameters

	Subchannelization for control
	Contiguous/Distributed Resource Units and associated permutations
	Distributed LRUs with frequency reuse 1 without FFR as defined in section 15.3.5.1 in [1] with TBD parameters

	Resource Allocation Granularity
	Smallest unit of resource allocation
	1 LRU for data

1 MLRU for control

	Downlink Pilot Structure
	Pilot structure, density etc.
	2 stream interlaced pilot structure as defined in section 15.3.5.4 in [1] with TBD parameters

	Multi-antenna Transmission Format for data
	Multi-antenna configuration and  transmission scheme
	Indoor: 6 bit Codebook based MU-MIMO using

4x[2,2] configuration
	Urban Macro-cellular:  MU-MIMO with long term beamforming using

4x[2,2] configuration

	
	
	Urban Micro-cellular: 6 bit Codebook based MU-MIMO using

4x[2,2] configuration 
	High Speed: Open loop SU-MIMO using

4x2 configuration with 1/2 streams/user

	Multi-antenna Transmission Format for control
	Multi-antenna configuration and  transmission scheme
	Open-loop SFBC + precoding (TX diversity)

4x2 with TBD parameters (rank 1, rate 1)

	Receiver Structure
	MMSE/ML/MRC,
Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD data detection

	Data Channel Coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control Channel Coding
	Channel coding schemes and block sizes
	Convolutional Coding (CC) 1/3 

	Scheduling
	Demonstrate performance / fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data [and delay-weighted Proportional Fair for VoIP]

	Link Adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of [16][32] possible MCS schemes inclusive of rate matching, repetition factor, and coding rate

	Link to System Mapping
	MI based PHY abstraction
	RBIR (MLD PHY abstraction in [4] requires update for IMT.EVAL channel models)

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Asynchronous, adaptive, 3 subframe ACK/NACK  delay, ACK/NACK error, maximum 4 HARQ retransmissions, minimum retransmission delay 3 subframes

	Power Allocation
	Subcarrier power allocation
	Equal power per subcarrier

	Interference Model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers in PHY abstraction [4]

	Frequency Reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control Signaling
	Message/signaling format, overheads
	SFH, A-MAP, ACK/NACK, and Power Control overhead/channels as described in section [TBD]
1% signaling error modeled for fixed control overhead, dynamic transmission modeled for dynamic control signaling

	Persistent Scheduling
	Persistent scheduling for VoIP only
	Parameters TBD

	Group Scheduling
	Group scheduling of users with bitmap group indication
	Parameters (Number of users/group, etc.) TBD

	Control Channel Overhead
	L1/L2 Overhead
	Fixed overhead of 20%

or

Dynamic overhead model for A-MAP Region, fixed overhead other control channels


Uplink configuration

	Topic
	Description
	IEEE 802.16m Parameters for Indoor and Urban Micro-Cellular Environments
	IEEE 802.16m Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes for control
	Dependent on feedback channel (FFB, HARQ,BW-REQ, Ranging, Sounding channel)

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	Contiguous LRUs with frequency reuse 1 without FFR as defined in section 15.3.8.1 in [1] with TBD parameters
	Distributed LRUs with frequency reuse 1 without FFR as defined in section 15.3.8.1 in [1] with TBD parameters

	Subchannelization for control
	Contiguous/Distributed Resource Units and associated permutations
	Distributed LRUs with frequency reuse 1 without FFR as defined in section 15.3.8.1 in [1] with TBD parameters

	Resource Allocation Granularity
	Smallest unit of resource allocation
	1 LRU for data, 
Dependent on feedback channel (FFB, HARQ,BW-REQ, Ranging, Sounding channel)

	Uplink Pilot Structure
	Pilot structure, density etc.
	1/2 stream pilot structure as defined in section 15.3.8.4 in [1] with TBD parameters

	Multi-antenna Transmission Format for data
	Multi-antenna configuration and  transmission scheme
	Indoor: 3 bit Codebook based MU-MIMO using

2x[4,2] configuration
	Urban Macro-cellular:  MU-MIMO with long term beamforming using

2x[4,2] configuration

	
	
	Urban Micro-cellular: 3 bit Codebook based MU-MIMO using

2x[4,2] configuration
	High Speed: Open loop SU-MIMO using

2x4 configuration with 1/2 streams/user

	Multi-antenna Transmission Format for control
	Multi-antenna configuration and  transmission scheme
	1x4 with TBD parameters, 2x4 under investigation

	Receiver Structure
	MMSE/ML/MRC,

Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD data detection

	Data Channel Coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control Channel Coding
	Channel coding schemes and block sizes
	Convolutional Coding (CC) 1/3 

	Scheduling
	Demonstrate performance / fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data and delay-weighted Proportional Fair for VoIP

	Link Adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of [16][32] possible MCS schemes inclusive of rate matching, repetition factor, and coding rate

	Link to System Mapping
	MI based PHY abstraction
	RBIR (MLD PHY abstraction in [4] requires update for IMT.EVAL channel models)

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Synchronous, non-adaptive, 3 subframe ACK/NACK  delay, ACK/NACK error, maximum 4 HARQ retransmissions, retransmission delay 3 subframes

	Power Control
	Open loop/closed loop
	Open loop/closed loop with TBD parameters

	Interference Model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers in PHY abstraction, as in [4]

	Frequency Reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control Signaling
	Message/signaling format, overheads
	Initial ranging, periodic ranging, handover ranging, bandwidth request fast feedback/CQI channel, sounding overheads modeled as described in sections TBD

	Persistent Scheduling
	Persistent scheduling for VoIP only
	Parameters TBD

	Group Scheduling
	Group scheduling of users with bitmap group indication
	Parameters (Number of users/group, etc.) TBD

	Control Channel Overhead
	L1/L2 Overhead
	Fixed overhead of 20% 

or

Resources allocated based on number of users, allocation frequency and feedback channel 
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