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Misaligned SCHs/SFHs between multi-carriers
Xiaolu Dong, Ying Du, Xin Su, Richard Li, Chun-Yen Wang, Chie-Ming Chou
CATR, Tsinghua Univ., ITRI
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 SFHs of multiple fully configured carriers are aligned, it will take a long time to perform these operations and lead 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 SCH/SFH 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/SFHs in non-aligned mode i.e. staggered by one-frame increments as shown in figure 1.
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Figure 1. Staggered SFHs between multiple fully configured carriers.
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Proposed Text

-------- Start of the text proposal -------------------------------------------------------------------
[create new section 19.2 of IEEE 802.16_08/003r3 as follows.]
19.2 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.
-------- End of proposed text ----------------------------------------------------------------------------------
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