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1. Introduction

Due to spectrum scarcity, a wireless operator may not have additional carriers for HeNB deployment throughout its coverage. When deployed in the same carrier as the overlay macro eNB, a HeNB will generate large interference towards a nearby UE served by the macro eNB. Consequently, the UE may drop its connection or potentially even cannot detect the existence of the macro eNB as its control signals could be completely obscured by HeNB transmissions.
As describe in [1], one method to reduce interference is to limit the resource blocks used by HeNBs so that the overlay macro eNB can use the remaining resource blocks to serve the UEs that are in the vicinity of HeNBs. However, control channels such as PBCH and SCH (P-SCH and S-SCH) are transmitted using pre-configured radio resource elements thus it is impossible to set restrictions on their usage for HeNBs.  

A method to reduce HeNB interference to macro eNB control channels is proposed in the next section. 
2. Proposed solution
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Figure 1 HeNB shifts its frame timing to avoid interference to macro eNB control channels
As demonstrated in Fig. 1, the basic idea of our solution can be summarized in the following steps:

· When powered on, the HeNB detects the timing of the overlay macro eNB and derives the radio resource elements that it uses for PBCH/SCH transmission. 

· The HeNB adjusts its frame timing so that its PBCH/SCH transmission will not overlap with that of the overlay macro eNB. 

· The HeNB does not schedule any transmission using the radio resource elements that are used by the overlay macro eNB for PBCH/SCH transmission.
· The HeNB may use lower MCS to ensure reliable reception of data transmitted in the central 6 RBs around d.c. for the sub-frame that the overlay macro eNB transmits SCH only; 
· Or the HeNB can be more conservative and does not schedule any transmission using these central 6 RBs for the sub-frame that the overlay macro eNB transmits both PBCH and SCH. 
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                                           Figure 2   Spectrum arrangement for LTE [2]

As shown in Fig. 2, Nortel proposed a spectrum arrangement mechanism [2] to protect macro eNB PBCH/SCH by using less than half of the entire bandwidth for HeNBs. However, this approach is less flexible and will limit HeNB capacity. Moreover, as HeNBs use a different center frequency compared with macro eNBs, a UE will consume more energy to scan and connect with its HeNB. Such an extra burden could be significant for high density HeNB deployment. 
Note that PBCH and SCH are protected mainly through time diversity whereas the reliable reception of other control channels, such as PDCCH, PCFICH and PHICH, are ensured via frequency diversity. Thus we believe that the other control channels are less interfered by HeNBs which are generally lightly loaded. On the other hand, if HeNB PBCH/SCH transmission happens to overlap with that of the overlay macro eNB, they will consecutively collide with each other, thus making it barely possible for a nearby macro UE to decode macro eNB PBCH/SCH. 
3. Conclusions
Based on our analysis of HeNB interference to macro eNB control channels, we propose the following approach to protect macro eNB PBCH and SCH:
· When powered on, the HeNB detects the timing of the overlay macro eNB and derives the radio resources that it uses for PBCH/SCH transmission. 

· The HeNB adjusts its frame timing so that its PBCH/SCH transmission will not overlap with that of the overlay macro eNB. 

· The HeNB does not schedule any transmission using the radio resources that are used by the overlay macro eNB for PBCH/SCH transmission.
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