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Introduction

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], without the need of additional bandwidth. However, such a deployment can result in significant interference on control channels between femtocells and macrocells. 

Without interference mitigation on the SCH, the large signal strength difference between the femtocell and macrocell SCH signals can cause strong interference or exceed the dynamic range of the MS PHY. Such a problem can arise 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.

This contribution proposes an SCH allocation scheme which reduces interference on the SCH between femtocells and macrocells and could also be used to maximize the pool of available preamble indexes for femto and macro BS. Interference reduction on the SCH is useful for multi-BS modes of operation such as HO with concurrent communication with the serving and target BS as defined in the SDD [2], which can be applied when the MS is positioned in the overlapping coverage area of a multiple BS entities. Furthermore, since the proposed SCH allocation scheme reduces interference from femtocells to macrocells on the SCH, it also improves the macrocell SCH detection performance of non-femtocell MSs in the vicinity of femtocell BSs.

Proposed SCH Allocation

Figure 1 shows the proposed synchronization channel architecture for the IEEE 802.16m system in case of no legacy IEEE 802.16e support and when using the TDD mode. It should be noted that the same architecture can be applied to the FDD mode. 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 coarse synchronization while the S-SCH carries the cell ID. The exact allocation of S-SCH and P-SCH (e.g. how the SCH resources are split between P-SCH and S-SCH) is currently not defined in the SDD [2]. In Figure 3 it is assumed that four SCH symbols per superframe are used to carry P-SCH, S-SCH, S-SCH and S-SCH information, however, the same fundamental idea can also be applied to an SCH architecture where the P- and S-SCH are carried within one symbol in TDM mode. 
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Figure 1 Proposed Synchronization Channel Architecture for IEEE 802.16m system

The proposed SCH architecture shown in Figure 1 is summarized below:

· P-SCH is transmitted by all BS entities

· S-SCH 1 and S-SCH 3 are transmitted by macrocell, microcell or pico BSs. S-SCH 2 can also be transmitted if macrocells and femtocells use different S-SCH sequences, in order to improve mobility support
. The same sequences are transmitted in S-SCH 1, S-SCH 2 and S-SCH 3

· S-SCH2 is transmitted by femtocell BSs (CSG and OSG). S-SCH2 could use a different preamble index sequence set than the other BS entities

· In summary, the proposed SCH architecture reduces the interference on the S-SCH between femtocells and the macrocell and it could further support ranging with multiple BSs, when one of the overlapping coverage BSs is a femtocell BS. Additionally, it also reduces SCH interference for non-femtocell MSs. Finally, the idle SCH symbols improve the ability of neighboring femtocell BS to properly detect and synchronize to the macrocell SCH. 

Proposed Changes in the 802.16 Amendment Working Document (802.16m-08/050)
--------------------------------------------------------Start of Text-----------------------------------------------------------       

[ Add the text below at line 21 on  page 30]

DL Control Structure
Synchronization Channel (SCH)

Location of synchronization symbols

Femtocell BSs have idle SCH symbols in the second and fourth frame within a superframe. Macrocell BSs can have an optional idle SCH symbol in the third frame within a superframe.
--------------------------------------------------------End of  Text-----------------------------------------------------------       
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�Dorin, I have removed the 100km/h figure, because we have no analysis/simulations to back it up.
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