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SDD Text Proposal for IEEE 802.16m SCH
Luciano Sarperi, Dorin Viorel, Masato Okuda, Kevin Power and Rajni Agarwal
Fujitsu

1. Introduction
This contribution addresses the problem of interference on the SCH between femtocells and macrocells. By operating femtocells and macrocells on the same frequency band, large areal capacity gains can be obtained compared to a network deployment purely based on macrocells [1]. However, such a deployment can result in significant interference on control channels between femtocells and macrocells. 
In particular, in the vicinity of a femtocell BS the macrocell cell ID carried by the SCH may not be reliably detected by an MS without interference reduction on the SCH. This is due to the large signal strength difference between the femtocell and macrocell SCH signals at a short distance from the femtocell BS, which can exceed the dynamic range of the MS PHY and thus prevent the macrocell cell ID detection. Such a problem arises even if the sequences carrying the cell IDs have ideal properties, i.e. if the femtocell and macrocell SCH sequences have no cross-correlation or if femtocells and macrocells use different segments. 
The proposed allocation scheme for the SCH improves the macrocell cell ID acquisition in the vicinity of femtocell BSs. The main idea of the proposal is that femtocell BSs have some idle SCH instances, i.e. femtocell BSs should not transmit their SCH in all SCH opportunities. This reduces interference and thus improves the macrocell cell ID acquisition in the presence of interfering femtocells. With this scheme the overlay macrocell BSs can use all SCH resources to transmit their cell ID, while the proposed reduction of the SCH resources for femtocell BSs can be justified by the low mobility of femtocell MSs.
2. SCH Allocation within a Superframe

In the proposed frame structure idle SCH instances are assigned to femtocell BSs, in which they do not transmit their cell ID. This allows MSs which are located in the vicinity of femtocell BSs to detect the macrocell cell ID more reliably.

The proposed scheme is shown in Figure 1, where the macrocell BS transmits its SCH in all frames, while the femtocell BS has some idle SCH instances in which it does not transmit its SCH information.
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Figure 1 Proposed SCH allocation
Figure 2 shows the frame structure of the proposed SCH allocation for macrocell BSs and femtocell BSs in 16m-only TDD mode, but the same fundamental idea applies to the FDM mode as well. The macrocell BSs use all SCH instances for the transmission of their SCH information while the femtocell BSs have one or multiple idle SCH instances in which they do not transmit their SCH information.
In the IEEE 802.16m system, there exist two hierarchy levels for the synchronization channel [2]: Primary synchronization channel (P-SCH) and secondary synchronization channel (S-SCH). The P-SCH carries limited information such as BS type, sector information etc. and is used for initial synchronization while the S-SCH carries the cell ID. The exact allocation of S-SCH and P-SCH (i.e. how the SCH resources are split between P-SCH and S-SCH) is currently not defined in the SDD [2].

If it is assumed that four SCH symbols per superframe are used to carry P-SCH, S-SCH, S-SCH and S-SCH information, then the proposed scheme can provide interference reduction on the S-SCH, by assigning one or multiple idle S-SCH symbols to femtocell BSs. However, if a structure is adopted in which the P- and S-SCH are carried within one symbol in TDM, then the proposed scheme can provide interference reduction on the P- and S-SCH. Note that further interference mitigation approaches may be required for the BCH.
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Figure 2 Example for SCH allocation for macrocell and femtocell BSs 16m-only TDD mode
The proposed SCH allocation scheme has the following features:

· Reduces interference on the SCH from femtocells to the overlay macrocells (interference reduction on the P-SCH and S-SCH if both P- and S-SCH are carried within one OFDMA symbol)
· The idle SCH instances improve neighbouring fBS’s ability to listen to the overlay macrocell SCH for synchronization 

· The macrocell BS can use all SCH resources. Restrictions are only placed on femtocell BSs
3. Proposed SDD Text

--------------------------------------------Start of the Text---------------------------------------------------------

[Add the following into the TGm System Description Document]

11.7.2.1.2
Synchronization channel architecture
11.7.2.1.2.1.4 
Location of synchronization symbols

In mixed deployments, the presence of the IEEE 802.16e preamble in the first symbol of the IEEE 802.16e frame is implicit. The location of the SCH symbol(s) is fixed within the superframe. 
For example, if 4 symbols per superframe are used for SCH, the 802.16m SCH can be transmitted in the first subframe of every 802.16m frame as shown in Figure 48. Femtocell BSs may have one or multiple idle SCH symbols. The detailed allocation of SCH in time and frequency for P-SCH and S-SCH within a superframe and a subframe are FFS. 
--------------------------------------------End of the Text----------------------------------------------------------
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