
IEEE C802.16m-08/1113r2

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

	Title
	Misaligned SCHs and SFHs between multi-carriers

	Date Submitted
	2008-09-17

	Source(s)
	Xiaolu Dong, Ying Du        CATR 
Xin Su                   Tsinghua Univ.
Richard Li, Chun-Yen Wang, Chie-Ming Chou ITRI
Jianhua Liu                Alcatel Shanghai Bell Co., Ltd.
Huiying Fang                ZTE
	E-mail: 
dongxiaolu,duying@mail.ritt.com.cn 

suxin@mail.tsinghua.edu.cn
richard929@itri.org.tw ;
jianhua.Liu@alcatel-sbell.com.cn;
fang.huiying@zte.com.cn;
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	PHY: Multi-Carrier Operation; in response to the TGm Call for Contributions and Comments 802.16m-08/033 for Session 57

	Abstract
	This document proposes an Misaligned SCHs and SFHs scheme for multi-carriers operation

	Purpose
	To be discussed and adopted by TGm for use in the 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>.


Misaligned SCHs and SFHs between multi-carriers
Xiaolu Dong, Ying Du, Xin Su, Richard Li, Chun-Yen Wang, Chie-Ming Chou, Jianhua Liu, Huiying Fang
CATR, Tsinghua Univ., ITRI, ASB, ZTE
1. Introduction

In current SDD, it is identified that carrier switching mode may be used for single radio MS. So for MS only supporting single radio, in order to switch carrier, MS needs to measure the SCH (/pilots) of other fully configured carriers, and gather system information of the carriers from their SFHs (if need). If SCH/SFHs of multiple fully configured carriers are aligned, it will take a long time to measure all other fully configured carriers that MS supports and gather information .Directly it leads to long latency. 
And at the other hand, MS needs to stop the reception of current carrier for a period and “tune” to another carrier. The “tune-off” operation result in a loss of downlink information in the current cell in the “tune-off” period. If some shared data is transmitted in the “tune-off” period, this will not bring severe problems because the BS can avoid scheduling data in the period to the “tuning-off” MS. However, if SFH is transmitted in the “tune-off” period, the “tuning-off” MS will anyway miss the SFH information. 
For MS supporting multiple radios simultaneously, in initialization state, it can scan and search SCHs on multiple carriers at the same time. Generally, once MS synchronizes with and identifies one carrier, it will leave initialization state and enter access state. So the staggered design can improve the initialization performance.
So we propose staggered placed SCHs/SFHs between multiple fully-configured carriers in one BS. 

2 Staggered placed SCHs/SFHs between multi-carriers 

To reduce carrier-switching latency, avoid the miss of SFH when doing “tuning-off” and improve initialization performance, the different fully configured carriers can place their SCH/SFHs in different time position (e.g. different frame).  Four adjacent fully configured carriers can transmit the SCH and SFHs in non-aligned mode i.e. staggered by one-frame increments as shown in figure 1 and figure 2. The figure 1 gives the example when there is one SCH symbol in one superframe. The scheme also can be used in the case that there are more than one SCH symbol in one superframe.
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Figure 1.  Staggered SCHs between multiple fully configured carriers
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Figure 2. Staggered SFHs between multiple fully configured carriers.
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Proposed Text

-------- Start of the text proposal -------------------------------------------------------------------
[create new section 19.3 of IEEE 802.16_08/003r4 as follows.]
19.3 Staggered super-frame transmissions
The start of super-frames of fully configured carriers for one IEEE 802.16m cell may be staggered by one-frame increments. Figure xxx illustrates the concept of staggered super-frames in a TDD system, where staggering of super-frames is applied to a cluster of 4 adjacent fully configured carriers. In the figure, fully configured carrier #1, #2, #3 and #4 transmit 20ms super-frames periodically and the super-frame timing between four fully configured carriers are offset one frame in order from #1 to #4. 
The cluster size for staggered super-frames is a network-configurable parameter and can range from 1 to 4. This allows for the option of a deployment with non-staggered super-frames depending on the requirements.
The concept of staggered super-frame transmissions between multiple fully configured carriers is also applicable to FDD systems.
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Figure xxx Staggered super-frame transmissions between multiple fully configured carriers.
[In figure xxx, the example only shows one SCH symbol in one superframe. The staggered super-frame transmission can be used in the case that there are more than one SCH symbol in one superframe. The final figure is determined based on the SCH design]
-------- End of proposed text ----------------------------------------------------------------------------------
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