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Background & Purpose

B The selection criteria document (05-0493) requires
TG3c PHY proposers to evaluate so many items by
simulation, as well as to report many items

B There are huge number of possible simulation
scenarios (assumptions for simulation) even when only
major usage models (UM1 and UM5) are covered

B Desirable to agree on and share reference simulation
scenarios for UM1 and UM5 among PHY proposers to
reduce simulation burden with fair comparison
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Evaluation 1tems related to simulation
scenarios In the Selection Criteria

System Performance

Link Budget

Sensitivity

Co-Channel and Cross-Channel Interference
Signal Acquisition

Ok whE

If PHY proposers cover all the items for each
proposed PHY mode, considerable simulation
time will be required.
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Available channel models for the major usage models

UM 1

UM 5

Channel model

LOS
residential

Tx=15 (Rx=30)

Tx=30 (Rx=30)

Tx=60 (Rx=30)

Tx=360 (Rx=30)
Provided by NICT

Tx=360 (Rx=30)
Provided by
NICTA

Proposer-defined
antenna

LOS
Office

Tx=30 (Rx=30)

Tx=60 (Rx=30)
Provided by NICT

Proposer-defined
antenna

NLOS
residential

Tx=15 (Rx=30)

Tx=30 (Rx=30)

Tx=60 (Rx=30)

Tx=360 (Rx=30)

Proposer-defined
antenna

N/A

>

Total 6 available
channel models
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Combinations of simulation conditions

UMl UM5
RF impairment No impairment is considered
model ) .
Only PA model is considered .
- 4 conditions
Only phase-noise is considered
PA+phase-noise is considered
PHY transmission | Mandatory (> 2Gbps) and optional (> 3Gbps ) modes At least 2
mode conditions
Interferers model | No interferers )
TG3c interferer exists with co- or cross-channel scenario -
Non-TG3c interferer exists with hannel At least 5
on-TG3c interferer exists with co- or cross-channe conditions
scenario b

W 240 (=6 x4 x2x5) possible simulation scenarios for
UM1 and UM5

M It Is too time consuming to simulate all scenarios.
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Proposed simulation scenarios derived from the
evaluation items in the Selection Criteria

System Performance -

Link Budget - Scenario A

Sensitivity y

Co-Channel and Cross-Channel Interference —»
Signal Acquisition — Scenario C Scenario B

Evaluation items can be grouped into 3 scenarios
considering the priority and the complexity in simulation
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Recommended scenario A for “System Performance”,

“Link Budget”, and “Sensitivity”

B Recommended simulation scenarios are shown below.

B CNR vs. PER performances will be evaluated for each
proposed PHY mode.

Scenario | UM | Channel model (type of Tx Rx Antenna RF impairments to
# antenna & distance) *! model™? be considered ™3
Al UML1 | LOS Residential (30 deg. at 5 m) | 30 deg. Gaussian | PA+phase-noise
with side-lobe
A2 NLOS Residential (30 deg. at 5 m)
A3 UMS5 | LOS Office (30 deg. at 1 m)

*1: refer to doc. “06-0195”
*2: refer to doc. “06-0474”
*3: refer to doc. “06-0477"
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Detailed simulation scenario based on the

. Transmitter M OVi n
Vict Moving . - g
ictim Interfering Desired Victim Desired
Receiver < Transmitter > Transmitter Receiver < > Transmitter

-

Test geometry for co-channel scenario (Interferer
Is not aiming at victim but misaligned by 90 deg)

B CNR vs PER performances will be evaluated using DU ratios
derived from the geometry shown above.

B Recommended distance: d; ,=2.5 m@UM1(d,~5 m), and
D,;,=0.5 m@UM5(d, =1 m

B Cross channel scenario: One upper channel and one lower
channel are assumed.

Test geometry for cross-channel scenario
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Recommended simulation scenario B
for “Co-Channel and Cross-Channel Interference”

B Recommended simulation scenarios are shown below

B CNR vs. PER performances for different DURs corresponding
to different interferer locations will be evaluated for each
proposed PHY mode to show the degradation due to interference

Scenario | Interference | Victim device | Interferer Location of Other
# device interferer assumptions
B5 Co-channel | UM device UML1 device | Shown in the follow Al
B6 interference previous slide follow A2
B7 UMS5 device UMS device follow A3
B8 Cross- UM1 device UM1 device follow Al
B9 channel follow A2
B10 interference | UMS5 device | UMS5 device follow A3
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Recommended simulation scenario C
for “Signal Acquisition”

B Recommended simulation scenarios are shown below

B CNR vs. PER corresponding to the false and miss
detection probability performance will be evaluated for
each proposed PHY mode

Scenario | UM | Channel model (type of Tx Antenna model™ | RF impairments to
# antenna & distance) ™! be considered *3
Cl AWGN 30 deg. Gaussian | None
C2 UML1 | LOS Residential (30 deg. at 5m) with side-lobe PA+phase-noise
C3 NLOS Residential (30 deg. at 5m)
C4 UMS5 | LOS Office (30 deg. at 1 m)

*1, *2 and = 3 shown in slide 8
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Recommendation regarding “Interference
and Susceptibility” and “Coexistence”

B No discussion about reasonable geometry on this
simulation scenarios so far at TG3c meetings, and
actual commercial products are not widely
deployed

B Recommend not to include the evaluation of
“Interference and Susceptibility” and
“Coexistence” as mandatory simulation scenario at
this moment
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Summary and conclusion

B Reference simulation scenarios for UM1 and
UMS5 have been suggested

M 240 possible simulation scenarios have been
reduced to 13 (=A3+B6+C4) simulation
scenarios for each PHY mode
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Appendix: Table of the recommended simulation scenarios

In this document

Scenario A for “System Performance”, “Link Budget”, and “Sensitivity”

Scenar UM Channel model (type of Tx antenna & Rx antenna RF impairments

0 # distance) *! model™? to be considered™

Al UMl LOS Residential (30 deg. at 5 m) 30 deg. Gaussian PA+phase-noise

with side-lobe
A2 NLOS Residential (30 deg. at 5 m)
A3 UM5 LOS Office (30 deg. at 1 m)
Scenario “B” for “Co-Channel and Cross-Channel Interference”

Scenar Interference Victim device Interferer device Location of Other

10# interferer assumptions

B5 Co-channel UM1 device UM device Shown in the follow Al

B6 interference slide 9 follow A2

B7 UMS5 device UMS5 device follow A3

B8 Cross-channel UM1 device UML1 device follow Al

B9 interference follow A2

B10 UMS5 device UMS5 device follow A3

Submission Slide 14 Shuzo Kato, NICT




January 2007 doc.: IEEE 802. 15-07-0555-00-003c

Appendix: Table of the recommended simulation scenarios
In this document (Cont’)

Scenario C for “Signal Acquisition”

Scenario | UM Channel model (type of Tx antenna & RX antenna RF impairments
# distance) ™ model™ to be considered 3
C1 AWGN 30 deg. Gaussian None
c2 UM1 | LOS Residential (30 deg. at 5m) with side-lobe PA+phase-noise
C3 NLOS Residential (30 deg. at 5m)
C4 UM5 LOS Office (30 deg. at 1 m)

*1: refer to doc. “06-0195" *2: refer to doc. “06-0474" *3: refer to doc. “06-0477"
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