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Background

• High frequency band such as 2-6 GHz has wide  
frequency bandwidth and enables to obtain higher 
throughput.

• The higher the frequency becomes, the more difficult 
non line-of-sight (NLOS) communication is.

• Simple Relay Station (RS) is expected to extend 
coverage to the NLOS area efficiently, compared to 
highly functional Base Station (BS).
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Benefits
• Two benefits from introducing RS

- Coverage extension:
Expansion for coverage area of existing PMP mode

- Throughput enhancement
Higher throughput over multi-hop paths
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Mesh Mode in Std 802.16-2004 

• Current Mesh Mode has the following disadvantages

- No compatibility with PMP mode

PHY:  Different frame structure (not compatible to PMP mode),
OFDM only (for both licensed and unlicensed bands)

MAC:  Different Network Entry procedure 
(not compatible to PMP mode)

- No support for TGe mobile station (MS) 

Not support a fast route change for MS

Need to develop new Mesh/Relay mode in IEEE 802.16
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Scope
• Develop new Mesh/Relay mode compatible with PMP mode

- PHY: Enhance normal frame structure

- MAC: Add new protocols for Mesh/Relay networking

• Main differences from the Current Mesh Mode

- Efficiently provide Mesh/Relay connection to MS

- Support OFDMA as well as OFDM PHY mode

- Backward compatible to PMP Mode
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Backward Compatibility
• Definition

- BS supporting the New Mesh/Relay mode is able to accommodate 
3 types of SSs

802.16-2004 PMP mode SS

TGe PMP mode MS

New Mesh/Relay mode MS

• Such backward compatibility provides a smooth migration 

- TGe system can gradually support the new Mesh/Relay mode in the 
future

6



Types of New Mesh/Relay Mode
• Fixed Relay Station (FRS)

• FRS is located out of BS coverage

• FRS connecting with BS uses
a dedicated / shared resource

• FRS is located within BS coverage

• FRS connecting with BS shares radio 
resource with other SSs

Type BType A
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Types of New Mesh/Relay Mode 
(cont’d)

• Mobile Relay Station (MRS)

• MRS is located with in BS coverage

• TX power of MRS is the same as MS

• A fast route change

(1) BS ~ MS-1　　　
BS ~ MRS-1 ~ MS-1

(2) BS ~ MS-2　　　
BS ~ MRS-2 ~ MS-2

　　　 * SSs can select the optimal

　　　　 route according to a situation.

Type C
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Related Works
• New Mesh/Relay schemes were proposed in 802.16 etc.
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IEEE C802.16e-04/417
“Transparent Uplink Relaying

for OFDMA” by Motorola

IEEE S802.16d-03/67
“Directed Mesh in 802.16”
by Radiant Network PLC



Related Works
(cont’d)

“Affordable Infrastructure for Deploying 
WiMAX Systems : Mesh v. Non Mesh”

by Stevens Institute of Technology
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Tentative Schedule
• Starting new Study Group / Task Group

SG: the 2nd meeting#40 PlenaryNov.

TG: the 4th meeting 

TG: the 3rd meeting

TG: the 2nd meeting

TG: the 1st meeting

802 EC endorses PAR approval

SG: the 3rd meeting – Complete a PAR

SG: the 1st meeting

Propose to form SG – Approved

Call for Interest 

Actions802.16 sessionMonthYear

#45 InterimSept.

#44 PlenaryJuly

#38 PlenaryJuly

#39 InterimSept.

Nov.

May

Mar.

Jan.

May

2006

2005

#43 Interim

#46 Plenary

#42 Plenary

#41 Interim

#37 Interim
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Summary
• Highly functional BS vs. Simple RS

- Coverage extension

- Throughput enhancement

• The current IEEE802.16 has the following issues

- Mesh option: No compatibility with PMP mode

- PMP mode: No relay function

• Need to develop new Mesh/Relay mode which is compatible with 

IEEE Std 802.16-2004 and P802.16e 

• Let’s start new Study Group together!!!
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E-mail List
• Welcome anyone who has an interest in this issue!

• Contact Mitsuo Nohara (nohara@kddilabs.jp) or
Jaeweon Cho (jaeweon.cho@samsung.com) 

• Current List
AT&T: Byoung-Jo Kim (macsbug@research.att.com), N.K. Shankaranarayanan (shankar@att.com)

BMT: Phillip Barber (pbarber@broadbandmobiletech.com)

KDDI: Mitsuo Nohara (nohara@kddilabs.jp), Kenji Saito(saito@kddilabs.jp), 
Keizo Sugiyama (sugiyama@kddilabs.jp)

Intel: Jose Puthenkulam (jose.p.puthenkulam@intel.com), Prakash Iyer (prakash.iyer@intel.com)

Motorola: Amitava Ghosh (amitava.ghosh@motorola.com), Mark Cudak (mark.cudak@motorola.com),
Kevin Baum (kevin.baum@motorola.com), 

Nortel: Brian Johnson (brjohnso@nortelnetworks.com)

Runcom: Zion Hadad(zionh@runcom.co.il), Itzik Kitroser(itzikk@runcom.co.il)

Samsung: Jaeweon Cho (jaeweon.cho@samsung.com), Jungje Son (jungje.son@samsung.com), 
Panyuh Joo (panyuh@samsung.com)
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