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I. Introduction
SCH, which includes both Primary Synchronization Channel (P-SCH) and Secondary Synchronization Channel (S-SCH), provides an effective means for AMS to achieve DL synchronization in both time and frequency domains [1].  For multi-carrier operation in IEEE 802.16m system, the configuration of SCH in a fully configured carrier is the same as its single carrier counterpart, which is detailed in 11.7.2.1 [1].  In this case, AMS performs the same network entry procedure as that of the single carrier system on the fully configured carrier without any modification.  For a partially configured carrier, where network entry is not possible, the existence of SCH can provide improved network entry delay time and support link quality measurement. Longer periodicity of SCH appearance within one superframe could be increased to save the SCH overhead and reduce unnecessary computation power waste during network entry.  This contribution is to suggest the allocation of SCH over a partially configured carrier and propose a modified SDD text for SCH configuration in multi-carrier operation.
II. Consideration of SCH in a partially configured carrier
Even though AMS cannot enter the 802.16m network via partially configured carriers as we mentioned earlier, it does not mean that we can completely remove all SCH sequences in partially configured carriers.  There are main reasons.

1. Network entry delay time

Suppose that the periodicity of SCH appearance is TSCH and there are Np partially configured carriers. Without allocation of SCH in partially configured carrier, the maximal network entry delay time is Np×(TSCH+Tp), where Tp is the processing time, since it requires at least TSCH to confirm there is no such SCH in one carrier and switch to another for fully configured carrier. With allocation of SCH in partially configured carrier, it can be reduced to Np×(TSCH/2+Tp). Because Tp is much less than TSCH, the allocation of SCH can reduce at most one half delay time during the network entry.
2. Link quality measurement
Without SCH in partially configured carrier, MS will lose a useful reference for link quality measurement such as AGC adjustment and other purposes because SCH usually has less PAPR than regular OFDMA symbols and its time domain power value is relatively stable. With this good reference for link quality measurement, the system performance can be largely improved over partially configured carrier.
With above two reasons, it is suggested to have SCH in partially configured carrier.
    However, should SCH configuration in a partially configured carrier the same as that in a full configured carrier? Since the main purpose of the design of a partially configured carrier is for data loading, it is suggested to prolong the periodicity of SCH appearance in partially configured carrier. There are two reasons.
1. Overhead consideration

With longer periodicity of SCH appearance, we can save the overhead for data transmission.

2. Computation power waste

    With longer periodicity of SCH appearance, we can avoid unnecessary excessive computation for SCH decoding. For example, if MS can not receive very well in some partially configured carrier, it may detect the existence of SCH but may not be able to decode it correctly. With the same periodicity as that in fully configured carrier, MS will continue trying to decode the next SCH until the decoding result is correct. However, with longer periodicity, the process can be terminated due to the lack of next SCH. Therefore, this configuration can guarantee MS won’t spend a lot of time on a specific partially configured carrier with poor link quality for unnecessary SCH decoding.
Based on the above two reasons, it is suggested to have longer periodicity of SCH appearance in a partially configured carrier than that in a fully configured on. How much it is can be decided after detailed SCH design becomes more clear.
III. References
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IV. Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[Editor’s Notes: add the following into the TGm System Description Document]
19.3.6.1 SCH
Primary and Secondary SCHs are present in a fully configured and partially configured carriers.  In a fully configured carrier, the location and transmission format of SCH is the same as that of the single carrier described in 11.7.2.1.  Detailed SCH configuration in the partially configured carrier is FFS.
-----------------------------------------------------------End of the Text---------------------------------------------------------
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