
IEEE C802.16m-08/475r3

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

	Title
	Relative Timing of Super-Frames in the Legacy-Support Mode

	Date Submitted
	2008-05-05

	Source(s)
	Sungho Moon and Jin Sam Kwak 
LG Electronics

Chongli Liu, Mingyang Sun, Xin Chang, Sean McBeath
Huawei Technologies CO., LTD
Richard Li, Chang-Lan Tsai, Yu-Tao Hsieh
ITRI
	Voice : +82-31-450-1852

E-mail: 
{msungho; samji}@lge.com
{liuchongli; smcbeath}@huawei.com
richard929@itri.org.tw

	Re:
	IEEE 802.16m-08/016r1 “Call for Contributions on P802.16m SDD” - IEEE 802.16m-08/003r1

	Abstract
	The contribution describes many consideration points and proposes some candidates for IEEE 802.16m frame structure based on the document C802.16m-08/003r1.

	Purpose
	To be discussed and adopted by TGm for use in the IEEE 802.16m SDD

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 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
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Relative Timing of Super-Frames in the Legacy-Support Mode
Sungho Moon and Jin Sam Kwak 
LG Electronics,
Chongli Liu, Mingyang Sun, Xin Chang, and Sean McBeath
Huawei Technologies CO., LTD,
Richard Li, Chang-Lan Tsai, Yu-Tao Hsieh
ITRI

1. Introduction
In this contribution, we propose a fixed relative timing between the legacy and 16m frames in the legacy-support modes in the IEEE 802.16m frame structure. As a text proposal for the 802.16m System Description Document (SDD), we suggest an alternative text and illustration on document C802.16m-08/003r1, “Draft IEEE 802.16m System Description Document” [1].
2. Frame Structure Supporting Legacy Frames
While the DL to UL ratio in a frame should be almost fixed among cells, the mixed ratio between the legacy and the new 16m DL sub-frames should be allowed to be frequently or semi-statically varied in order to enhance the resource utilization with a flexible support of the mixed legacy and 16m MSs in a cell. Moreover, the mixed ratios in a frame can be also different each other among the cells. Therefore, different “Frame_OFFSET” which indicate the different timing between starts points of the legacy and the new 16m frames should be issued with intra- and inter-cells due to the different mixed ratios. Fig. 1 shows an illustration on the variable relative timing between the legacy and 16m frame. It is shown that the variation of the Frame_OFFSET values can cause ambiguity in synchronization and acquisition of broadcasting control information during handover procedures. To handover, MSs should scan all sub-frames of neighbor cells to detect and obtain synchronization and broadcast information during at least one period of super-frame, i.e., 20 ms. However, if all neighbor cells have the same and fixed relative timing, MSs can obtain the desired information only within a sub-frame in the synchronous network.

[image: image1.emf]TDD DL Frame

Sub-Frame

DL

DLDLDL

16e : 16m  = 4 : 1

DL Sub-Frame for Legacy (16e)

DL Sub-Frame for 16m

TDD UL Frame

16e : 16m  = 3 : 2

16e : 16m  = 2 : 3

16e : 16m  = 1 : 4

Frame_OFFSET

DL

DL

DL

Super-Frame Header (SFH)

DLDLDLDLDL

DLDLDLDLDL

DLDLDLDLDL

Frame_OFFSET

Frame_OFFSET

Frame_OFFSET

UL

UL

UL

UL

PROBLEM : Different SFH positions with 

different mixed ratios between 16e and 16m 


Fig. 1 Variable relative timing of the legacy and 802.16m radio frames
If we should fix the relative timing of super-frames, the best choice for the start of the 16m super-frame is the DL sub-frame before the start of UL transmission because other choices can yield multiple zone switching points between the legacy and 16m DL sub-frames. Fig. 2 shows this problem in case of Frame_OFFSET = 2 sub-frames. 
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Fig. 2 Fixed relative timing of the legacy and 802.16m radio frames
Fig. 3 shows the proposed relative timing of the legacy and 802.16m radio frames. The start of the 16m frame is fixed as the DL sub-frame before the start of UL transmission. In the proposed fixed relative timing, there is no ambiguity problem with intra- and inter-cells, and the number of switching points between the legacy and 16m sub-frames is always one regardless of the mixed ratio between the legacy and 16m sub-frames.
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Fig. 3 Proposed fixed relative timing of the legacy and 802.16m radio frames
3. Conclusion
In this contribution, we propose a fixed relative timing between the legacy and the new 16m systems which has advantages in terms of preventing the ambiguity in synchronization and acquisition of broadcasting control information in handover and removing an additional signaling overhead to inform each Frame_OFFSET value whenever the mixed ratio is changed. The proposed relative timing also allows the independency between the start of 16m frame and the 16e/16m DL mixed ratio.
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Text Proposal for the 802.16m SDD
============================== Start of Proposed Text =================================
11.4.2 Frame Structure Supporting Legacy Frames
The legacy and 802.16m frames are offset by a fixed number of sub-frames to accommodate new features such as new synchronization channel (preamble), broadcast channel (system configuration information), and control channels, as shown in Figure 12. The FRAME_OFFSET shown in Figure 12 is for illustration. It is an offset between the start of the legacy frame and the start of the new frame carrying the super-frame header, defined in a unit of sub-frames. 
============================== End of Proposed Text =================================
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