
November 2006

Fumihide Kojima, NICTSlide 1

doc.: IEEE 802. 15-06-0450-00-003c

Submission

Project: IEEE P802.15 Working Group for Wireless Personal Area NProject: IEEE P802.15 Working Group for Wireless Personal Area Networks (etworks (WPANsWPANs))
Submission Title: [Considerations on 15.3cMAC modifications to support 15.3cPHY]
Date Submitted: [November 13, 2006]
Source: [Fumihide Kojima1, Lan Zhou1, Pyo Chang Woo1, Shuzo Kato1, Hiroyuki Nakase2 , Yukimasa Nagai3, 
Takahisa Yamauchi3, Yasuyuki Oishi4] 
Company [NICT1, Tohoku University2, Mitsubishi electric3 , FUJITSU4]
Address1[3-4 Hikari-no-oka, Yokosuka-shi, Kanagawa 239-0847, Japan]2[2-1-1 Katahira, Aoba-ku, Sendai-shi, Miyagi 
980-8577, Japan]3[5-1-1 Oofuna, Kamakura, Kanagawa 247-8501, Japan]4[4-12-4, Higashi-Shinagawa, Shinagawa-ku, 
Tokyo 140-8587, Japan]
Voice:[+81-46-847-52951, +81-22-217-55316 2, +81-467-41-28853, +81-22-217-55314]
FAX: [+81-46-847-54401, +81-22-217-553362, +81-467-41-24863, +81-22-217-55334]
E-Mail:[f-kojima@nict.go.jp1, lan@nict.go.jp1, cwpyo@nict.go.jp1, shu.kato@nict.go.jp1, nakase@riec.tohoku.ac.jp2, 
Yamauchi.Takahisa@cw.MitsubishiElectric.co.jp3, Nagai.Yukimasa@ds.MitsubishiElectric.co.jp3, yasu@labs.fujitsu.com4]
Re: []
Abstract: [Considerations on 15.3cMAC modifications to support 15.3cPHY]
Purpose: [To be considered in 15.3c Usage Model Document]
Notice: This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is 
not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in 
form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material 
contained herein.
Release: The contributors acknowledge and accept that this contribution becomes the property of IEEE and may be 
made publicly available by P802.15.



November 2006

Fumihide Kojima, NICTSlide 2

doc.: IEEE 802. 15-06-0450-00-003c

Submission

Considerations on 15.3MAC modifications
to support 15.3cPHY
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Summary

Action items are detected and prioritized for 
15.3MAC modifications according to UM 
categorization.
An example of throughput analysis shows 
that suitable PHY and MAC parameters 
modification is mandatory for real 
applications.
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UM categorization from MAC design perspective
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From MAC design perspective, UMs are categorized as follows.
－ Category 1: Point-to-Point

UM 1 and 5
－ Category 2: Point-to-Multipoint, or Mesh

UM 2, 3, and 4
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Action items detected and prioritized

I. Essential items for category 1
A) MAC parameters optimization
B) PHY parameters requirement
C) ACK/ARQ improvement

II. Basic expandability in category 1
A) Hidden terminal treatment (, for example)

III. Expandability to category 2
A) UM 2 and 3: Point-to-Multipoint
B) UM 4: Mesh
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Throughput analysis example

Assumption
－ PHY

WiMedia PHY parameters
Modem rate 1Gbps 

－ MAC
15.3MAC parameters

25.7% efficiency on Imm-ACK
(256.6Mbps throughput at 1Gbps modem rate) is due to

Large PHY/MAC overhead,
Short payload size against header size,
Inefficient ACK/ARQ,
Others.
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PHY Preamble Header Payload
9.375us 3.75us

39.4Mbps

Beacon

PHY Preamble Header Beacon Payload
9.375us 3.75 us

39.4Mbps
4.19us

200Mbps

Superframe : 65535usec (Max.）

Packet size : 2KByte
16.0us,
1Gbps

13us 10us 3.3us

RED figures: WiMedia parameter
BLUE figures: Calculated assuming 
1Gbps carrier rate.

Frame format in the case of Imm-ACK 
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Conclusions

Action items are detected and prioritized 
for 15.3MAC modifications according to 
UM categorization.
An example of throughput analysis shows 
that suitable PHY and MAC parameters 
modification is mandatory for real 
applications.


	Considerations on 15.3MAC modifications�to support 15.3cPHY
	Summary
	UM categorization from MAC design perspective
	Action items detected and prioritized
	Throughput analysis example
	Conclusions

