
2007-4-2                                                               C802.16j-07/280

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

Title A frame structure for transparent relay and non-transparent relay coexistence mode

Date Submitted 2007-4-2

Source(s) YuQiuxing, LiuQiaoyan, ZhaoLu 

ZTE Corporation

yu.qiuxingxa@zte.com.cn 

liu.qiaoyanxa@zte.com.cn

zhao.lu@zte.com.cn

Re: IEEE 802.16j-07/007r2:“Call for Technical Comments and Contributions regarding IEEE Project 802.16j”

Abstract This contribution proposes a frame structure for transparent relay and non-transparent relay coexistence mode 
in IEEE 802.16j MR network.

Purpose Propose the text regarding frame structure design for transparent relay and non-transparent relay coexistence  
mode.

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.

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>.

A frame structure for transparent relay and non-transparent relay 
coexistence mode

1. Introduction

The frame structures of a MR-BS and its subordinate RS for transparent mode and for non-transparent 
mode are respectively defined in the baseline IEEE802.16j-06/026r2. As mentioned in 8.4.4.7.1 of the 
baseline, simultaneous operation of transparent RSs and non-transparent RSs within one MR-cell can be 
supported. A relay network of a transparent relay and non-transparent relay coexistence is illustrated in 
Figure 1. It has advantages of coverage extension, diversity gain, and so on. However, the frame structure 
for transparent and non-transparent coexistence mode has not been provided.
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This contribution proposes a detailed frame structure for transparent and non-transparent relay 
coexistence.

MR-BS

RS2

MS6

MS1
MS2

MS3
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Cell of BS

Cell of RS2
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Figure 1: an example of a transparent relay and non-transparent relay coexistence mode

2. Proposed solution

To maintain backward compatibility and interoperability with the legacy MSs that are in direct 
transmission range of BS and/or RSs, a two-dimensional format similar to the frame structure in 802.16e 
has been designed.
The TDD frame structure for a transparent relay and non-transparent relay coexistence mode illustrated in 
Figure 1 is proposed, as shown in Figure 2. 
This proposed solution has following advantages:
 Diversity gain can be obtained because MR-BS and transparent RS transmit same information.
 Coverage can be extended because received signal quality in non-transparent RS is improved.
 Enhance the network reliability.

Figure 2 frame structure of a transparent relay and non-transparent relay coexistence mode
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3. Proposed text changes

[Insert section 8.4.4.7.3 “Frame structure for transparent and non-transparent coexistence mode” as 
indicated:]
8.4.4.7.3 Frame structure for transparent and non-transparent coexistence mode

This section describes the minimal requirements for an in-band frame structure for a MR-BS and its 
subordinate RSs.

Figure <xxx> Example of configuration for an in-band transparent and non-transparent relay coexistence 
frame structure
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8.4.4.7.3.1 Frame structure for MR-BS
For the TDD mode, an example of the MR-BS frame structure is shown in Figure <xxx>.

The frame structure consists of DL sub-frame period and UL sub-frame period. Each frame in the 
downlink starts with a preamble followed by an FCH, DL MAP and possibly UL MAP. The DL sub-frame 
shall include at least one DL Access Zone and one or more DL Relay Zone. The DL Relay Zone shall 
include an R-FCH, a DL R-MAP and possibly UL R-MAP. The UL sub-frame shall include one or more 
UL Access Zone and may include one or more UL Relay Zone. An Access Zone or Relay Zone here may 
be used for transmission, reception, or idle mode. In each frame, the TTG shall be inserted between the 
DL sub-frame and UL sub-frame. The RTG shall be inserted at the end of each frame.

8.4.4.7.3.2 Frame structure for transparent RS
From transparent RS view, an example of an RS TDD frame is shown in Figure <xxx>.

For a transparent RS, the preamble and MAP are not transmitted at the beginning of the frame. Instead it 
listens to the preamble, DL MAP and possibly UL MAP from MR-BS. The detailed allocation for 
transparent RS can be indicated by MAP or R-MAP. The signaling method shall be negotiated in 
transparent RS network entry procedure. The TTG shall be inserted between the DL sub-frame and UL 
sub-frame. The RTG shall be inserted at the end of each frame.
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The frame structure for transparent RS consists of DL sub-frame period and UL sub-frame period. The DL 
sub-frame shall include three zones. The first zone is used for transparent RS and MR-BS’s subordinate 
MSs to receive bursts from the MR-BS, the second zone for transparent RS to transmit bursts to its 
subordinate MSs, and the last one for transparent RS to receive bursts from MR-BS and then send bursts 
to non-transparent RS. The UL sub-frame shall include zero or one zone for receiving bursts from its 
subordinate MSs, and zero or one zone for firstly receiving bursts from non-transparent RS and then 
transmitting bursts to MR-BS. The R-TTG or R-RTG shall be inserted between transmission and 
reception mode in DL sub-frame and UL sub-frame.

8.4.4.7.3.3 Frame structure for non-transparent RS
From non-transparent RS view, an example of an RS TDD frame is shown in Figure <xxx>.

The frame structure for non-transparent RS consists of DL sub-frame period and UL sub-frame period. 
The DL sub-frame shall include at least one DL Access Zone and one DL Relay Zone. DL Access Zone 
begins with a preamble followed by DL MAP and possibly UL MAP. DL Relay Zone is utilized for 
reception from MR-BS and/or transparent RS. The UL sub-frame shall include at least one UL Access 
Zone and one UL Relay Zone. UL Relay Zone is divided into two intervals. One interval is used for 
transmission to MR-BS and the other for idle mode. The R-TTG or R-RTG shall be inserted between 
transmission and reception mode in DL sub-frame and UL sub-frame.
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