
2007-043-205                                                           IEEE C802.16j-07/235r2

IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

Title Relay zone indicator

Date Submitted 2007-043-2505

Source(s)

Hyunjeong Kang, Changyoon Oh, 
Mihyun Lee, HyoungKyu Lim, 
Jaeweon Cho, Panyuh Joo
Samsung Electronics

Rakesh Taori
Samsung Adv. Institute of Technology

Mike Hart
Fujitsu Laboratories of Europe Ltd

Voice: +82-31-279-5084
Fax: +82-31-279-5130
mail to: changyoon.oh@samsung.com,

Mike.Hart@uk.fujitsu.com

Re: Call for technical Comments and Contributions regarding IEEE project P802.16j

Abstract This contribution proposes a signaling method that provides the OFDMA symbol offset of 
the relay zone.

Purpose Discussion and Adoption in IEEE 802.16j

Notice

This document has been prepared to assist IEEE 802.16. 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  contributor  grants  a  free,  irrevocable  license  to  the  IEEE  to  incorporate  material 
contained in this contribution, and any modifications thereof,  in the creation of an IEEE 
Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even 
though it  may include portions of this  contribution; and at  the IEEE’s sole discretion to 
permit others to reproduce in whole or in part the resulting IEEE Standards publication. The 
contributor also acknowledges and accepts that this contribution may be made public by 
IEEE 802.16.

1

mailto:changyoon.oh@samsung.com


2007-043-205                                                           IEEE C802.16j-07/235r2

Patent Policy 
and Procedures

The  contributor  is  familiar  with  the  IEEE  802.16  Patent  Policy  and  Procedures 
<http://ieee802.org/16/ipr/patents/policy.html>,  including  the  statement  "IEEE  standards 
may include the known use of patent(s), including patent applications, provided the IEEE 
receives assurance from the patent holder or applicant with respect to patents essential for 
compliance with both mandatory and optional portions of the standard." Early disclosure to 
the Working Group of patent information that might be relevant to the standard is essential to 
reduce the possibility for delays in the development process and increase the likelihood that 
the  draft  publication  will  be  approved  for  publication.  Please  notify  the  Chair 
<mailto:chair@wirelessman.org>  as  early  as  possible,  in  written  or  electronic  form,  if 
patented technology (or technology under patent application) might be incorporated into a 
draft  standard being developed within  the  IEEE 802.16  Working Group.  The Chair  will 
disclose  this  notification  via  the  IEEE  802.16  web  site 
<http://ieee802.org/16/ipr/patents/notices>.

Relay zone indicator

Hyunjeong Kang, Changyoon Oh, Mihyun Lee, HyoungKyu Lim, Jaeweon Cho, Panyuh Joo
Samsung Electronics

Rakesh Taori
Samsung Advanced Institute of Technology

1. Introduction
This  contribution proposes  a  signaling method for  indicting the  start  of  relay zone.  The proposed 

signaling  method,  which  was  discussed  in  the  March meeting,  makes  use  of  the  Gap/PAPR reduction  IE 
(DIUC=13) in the DL-MAP. This method uses the boosting field as relay zone indicator  for the RS. This 
signaling takes place in the access zone, at the time of the network entry  in such a way that the RS is able to 
read the start of the relay zone, while the MS continues to process DIUC=13 as Gap/PAPR reduction IE in 
accordance with the existing specification.

2. Problem Statement

On initialization, it is assumed that a RS performs initial network entry with an access station, i.e., an 
MR-BS or RS in the same way that an MS does. In the beginning, RS detects a preamble in the MR-BS frame 
or an RS frame and establishes synchronization with the access station. RS continues to perform the remaining 
initial network entry procedure in the access zone. 
After the RS completes its network entry, to continue communicating with the access station in the relay zone, 
the RS needs to be informed about the location of the start of the relay zone. This signaling needs to take place 
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in the access zone. So the goal is to design the signaling in such a way that the RS is able to extract the start of t 
he relay zone while the operation of the MS should remain unaffected. 
3. Suggested Remedy 

In March meeting, the use of Gap/PAPR reduction IE (DIUC=13) was discussed.  The main idea is to 
indicate the start of the DL relay zone through the use of “OFDMA Symbol offset” field in the GAP/PAPR 
reduction IE (DIUC=13) and utilize the unused power boosting field (3 bits) as an indicator to the RS that the IE 
contains information about the start of the Relay zone. The method works as follows:   The MR-BS or RS will  
transmit  DIUC=13 to  indicate  the  start  of  the  relay  zone using  the  “OFDMA symbol  offset” field.  Since 
DIUC=13 is also transmitted by the MR-BS or RS for Gap/PAPR reduction purposes, it is important to add 
information which clearly tells the RS when the IE is indicating start of the relay zone. The proposal is to use 
the bits in the boosting field to signal to the RS that the OFDMA symbol offset field is indicating the location of 
the start of the DL relay zone. 
Similarly, the MR-BS or RS transmits Safety zone IE (UIUC=13) in the access zone and in the relay zone, so 
that the MS recognizes the existence of another zone in UL-subframe while the RS can read the location of the 
start of the UL Relay zone. 

 In summary, this contribution proposes the following:
 Clarify the operation that indicate Relay zone

 Use GAP/PAPR reduction IE (DIUC=13) with relay zone indicator set to  ‘1’ to indicate that 
GAP IE (DIUC=13) is being transmitted to indicate the DL Relay zoneOne of boosting field is 
used as relay zone indicator

 Use Safety zone IE (UIUC=13)  to indicate the uplink of Relay zone.

4. Proposed Text Change 

[Insert the following at the end of section 8.4.5.3.4:]

MR-BS or RS shall transmit DIUC=13 in the DL-MAP in the access zone to indicate the location of astart of 
the DL rRelay zone in the same frame. The boosting field in DIUC=13 is used to indicate to the receiving RSs 
that the IE defines as a relay zone indicator. Upon receipt of the DIUC=13 with relay zone indicator in the DL-
MAP, the RS shall recognize that the OFDMA symbol offset field is the location of the start of the DL-Relay 
zone. The MS shall recognize DIUC=13 as Gap/PAPR reduction IE.  After the RS moves to the relay zone, the 
transceiver mode of the relay zone shall be Rx, so that the RS can receive the R-FCH and R-DL-MAP and 
Relay_Frame_configuration message.
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[Change Table 275 as indicatedfollowing:]

Syntax Size Notes 

DL_MAP_IE() { — — 

DIUC 4bits — 

if (DIUC == 14) { — — 

Extended-2 DIUC dependent IE — — 

} Else if (DIUC == 15) { — — 

Extended DIUC dependent IE variable See subclauses following 8.4.5.3.1. 

} else { — — 

Syntax Size Notes 

if (INC_CID == 1) { — The DL-MAP starts with INC_CID =0. INC_CID 
is toggled between 0 and 1 by the CID-
SWITCH_IE() (8.4.5.3.7) 

N_CID 8 bits Number of CIDs assigned for this IE 

for (n=0; n< N_CID;n++) { — — 

If ( included in SUB-DL-UL-MAP) { — — 
RCID_IE() — For SUB-DL-UL-MAP, reduced CID format is 

used 

} else { — — 

CID 16 bits — 

} — — 

} 

OFDMA Symbol offset 8 bits 

if (Permutation = 0b11 and AMC type is 2x3 or 
1x6)) { 

Subchannel offset 8 bits 

Boosting 3 bits 000: normal (not boosted); 001: +6dB; 010: -6dB; 
011: +9dB; 100: +3dB; 101: -3dB; 110: -9dB; 
111: -12dB; 
100: Relay zone indicator
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No. OFDMA triple symbol 5 bits Number of OFDMA symbols is given in multiples 
of 3 symbols 

No. Subchannels 6 bits 

} else { 

Subchannel offset 6 bits 
Boosting 3 bits 000: normal (not boosted); 001: +6dB; 010: -6dB; 

011: +9dB; 100: +3dB; 101: -3dB; 110: -9dB; 
111: -12dB; 

100: Relay zone indicator
No. OFDMA Symbols 7 bits 

No. Subchannels 6 bits 

} 
Repetition Coding Indication 2 bits 0b00 – No repetition coding 0b01 – Repetition 

coding of 2 used 0b10 – Repetition coding of 4 
used 0b11 – Repetition coding of 6 used 

} 

} 

[Insert the followings at the end of section 8.4.5.4.72:]

To indicate  the  start  of  the UL-Relay  zone,  the  MR-BS  or  RS  shall  transmit  a  PAPR reduction/safety 
zone/sounding zone allocation IE (UIUC=13)with  PAPR Reduction/Safety Zone indicator set to 1 in the  UL-
MAP in the access zone to indicate the location of a UL relay zone in the same frame. 

Change the “Reserved” field in Table 289 as indicated:
ReservedRelay Zone Indicator 1 bit Shall be set to zero

0 = PAPR/Safety/Sounding Zone
1 = Relay Zone
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