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1 Introduction
The evaluation methodology defines conditions for functional requirements compliance, PHY performance, and a limited set of simulation scenarios and comparison criteria for evaluating proposals.  
2 Conditions for Functional Requirement Compliance

2.1 Point-to-point link simulation
Synthetic test case to demonstrate compliance with requirements in [functional requirements Section 2.1].
1. Two stations

a. STA 1 is source

b. STA 2 is sink

2. traffic from STA1 to STA2
a. protocol: UDP

b. offered load: infinite

c. MSDU size: TBD
3. PHY channel impulse response and pathloss model
a. TBD
4. Meet requirements in [functional requirements Sections 2.1.1 and 2.1.2]
2.2 Link budget parameters for FR Section 2.1.2 (range requirement – Req03)
	Parameters
	Units
	Value
	Notes

	Max Tx Power
	dBm
	10
	

	Noise Figure
	dB
	10
	

	Max Tx antenna gain
	dBi
	14
	

	Max Rx antenna gain
	dBi
	14
	

	Min Pathloss
	dB
	98
	10 meters LOS + 10 dB additional pathloss for NLOS


3 PHY Performance
3.1 PHY Channel Model (impulse response and pathloss)
TBD based on [3]
3.2 Hardware impairments
1. phase noise: TBD
2. PA non-linearity model: TBD
3. carrier frequency offset and symbol clock: TBD
4. Receiver (and transmitter?) I/Q imbalance: TBD
3.3 Comparison Criteria

1. PER vs. SNR curves 

a. all MCS’s

b. simulate all or subset of channel impulse responses?

c. simulations must include:
i. all hardware impairments
ii. timing acquisition on a per-packet basis
iii. preamble detection on a per-packet basis
d. antenna model - TBD
4 System Evaluation

4.1 Traffic Models

1. Uncompressed video 
a. Parameters

i. Constant Bit Rate (CBR)

ii. 3 Gbps (1080p, (RGB): 1920x1080 pixels, 24bits/pixels, 60frames/s)

b. Requirements given in [functional requirements Section 2.1.3]

2. lightly compressed video – TBD

a. Requirements

i. PLR: 1e-8

ii. Latency: 2 ms

3. Local file transfer

a. protocol: TCP

b. offered load: infinite

c. MSDU size: 1500 bytes

4. Web browsing – TBD

5. Hard disk file transfer – TBD

4.2 Antenna Model

TBD
4.3 Simulation Scenarios

4.3.1 Home living room
Set top box transmitting uncompressed video, and TV receiving uncompressed video
1. configuration

a. TBD (minimum number of channel realizations;)
b. 7m x 7m x 3m
i. STB 3 meter separated from TV
ii. NLOS 

iii. TV & STB at height of 1.5m
iv. TV on front wall

v. Couch, arm chair
2. traffic type

a. Uncompressed video

3. PHY channel impulse and pathloss model

a. Home living room

b. NLOS
4.3.2 Office conference room
Mix of uses:  Laptop transmitting lightly compressed video to projector.  Multiple laptops connected to AP.  Laptop connected to device performing sync-and-go file transfer.  Laptops connected to other laptops performing local file transfer.  Links between devices are logical, e.g. STA 3 and STA 5 are performing local file transfer between each other but the physical link could be direct or through the AP.
1. configuration
a. Room dimensions (length, width, height) in meters is 3.0 x 4.5 x 3
b. Devices
i. AP: TBD (x,y,z – in ceiling)
ii. STA 1:

1. Projector
2. location: TBD (x,y, fixed at 1 m)
3. Traffic type: receiving lightly compressed video from STA 2
iii. STA 2:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)
3. transmitting lightly compressed video to STA 1

4. Traffic type:  Local file transfer from AP

iv. STA 3:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)

3. Traffic type:
a. Local file transfer to/from STA 5 )

b. web browsing

v. STA 4:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)

3. Traffic type:

a. Local file transfer to AP

b. web browsing

vi. STA 5:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)

3. Traffic type:

a. Local file transfer to/from STA 3 

b. web browsing

4. 
vii. STA 6:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)

3. Traffic type:  web browsing

viii. STA 7:

1. Laptop
2. location: TBD (x,y, z fixed at 1m)

3. Traffic type:  

a. local file transfer to STA 8
b. Local file transfer from AP

ix. STA 8:

1. mobile device

2. location: TBD (x,y, but constrained less than 1m from STA 7, z fixed at 1m)
3. Traffic type: Local file transfer from STA 7
2. PHY channel impulse and pathloss model

a. office conference room

b. TBD mix of LOS and NLOS
c. TBD definition of interference depending on topology
4.3.3 Enterprise cubicle
Mix of uses:  Laptop transmitting lightly compressed video to monitor.  Laptop connected to AP.  Laptop connected to hard drive.

1. configuration
a. cubicle layout
i. single cubicle (length, width) in meters: 2.5m x 1.8 m
ii. 8 cubicles in 4 rows, 2 columns
iii. ceiling height 3m
iv. TBD ( Randomly or fixed) populate TBD (3) cubes using same frequency channel
b. Floor dimension: 25m x 25m
c. AP: TBD (x,y, z fixed in ceiling) location (AP located in the ceiling in the middle of the group of cubicles)
d. Devices in each of the populated cubes
i. STA 1:
1. monitor
2. location: (x,y) random within cube, z fixed at 1m
3. Traffic type: receiving lightly compressed video from STA 2
ii. STA 2:
1. Laptop
2. location: (x,y) random within cube, z fixed at 1m
3. Traffic type: 
a. transmitting lightly compressed video to STA 1
b. Local file transfer to/from AP
c. Local file transfer to/from STA 3
d. web browsing to/from AP
iii. STA 3:
1. hard drive
2. location: (x,y) random, z random between 0m and 1.5m
3. Traffic type: Hard disk file transfer to/from STA 2
2. PHY channel and pathloss model

a. Enterprise cubicle

b. TBD mix of LOS and NLOS in cubicle, NLOS between cubicles, TBD mix of LOS/NLOS to AP
c. TBD definition of interference depending on topology

4.4 Comparison Criteria

1. goodput (aggregate and per flow)
a. average

2. latency (per flow)
a. average

b. # of packets that exceed latency requirement

3. packet loss rate (per flow)
4. Provide description of PHY abstraction & antenna model
5. Provide description of scheduling algorithm
5 References

1. 11-08-0806-07-0vht-60-ghz-par-nescom-form-plus-5Cs.doc
2. 11-07-2988-04-0000-liaison-from-wi-fi-alliance-to-802-11-regarding-wfa-vht-study-group-consolidation-of-usage-models.ppt
3. TBD channel impulse model and pathloss model document












Submission
page 1
Eldad Perahia (Intel Corporation)

