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1 Introduction
During RAN#56, a study item (SI) was initiated on UMTS Heterogeneous Networks [1]. Deployment of low-power nodes (LPNs) is seen as a powerful tool to meet the ever-increasing demand for mobile broadband services. A LPN may correspond, for example, to a remote radio unit (RRU), pico, or micro base station, allowing expanding the network capacity in a cost-efficient way. A network consisting of traditional macro NodeBs and LPNs is referred to as a heterogeneous network. Two examples of use-cases for heterogeneous network deployment that may be envisioned are coverage holes and capacity enhancement for localized traffic hotspots. One objective with the SI is to “Investigate uplink and downlink imbalance effects to uplink and downlink performance due to range expansion and identify potential mitigation techniques”. 
In this contribution, we discuss the robustness of downlink control channels in heterogeneous networks and how can we improve the performance with network assistance.
2 Simulation Model

We evaluate the performance of downlink control channel (HS-SCCH) by link level simulations for Ped A channel.  Simulation model as described in [2] is used. Two types of receivers are used for our analysis. Figure 1 shows the power required to achieve message error probability of 0.1. It can be observed that with Type 3i receiver when Ioc= 10 dB transmission power should be increased by 5 dB to maintain the same message error probability as the case of Ioc= -10 dB.  It can be observed that when the UE uses a Type 1 receiver power requirement at Ioc = 10 dB is 15 dB to maintain the same message error probability as the case of Ioc= -10 dB.
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Figure 1 Impact of HS-SCCH channel performance with the Interference power
3  HS-SCCH Reception with Network Assistance

As explained in [3], network assistance is a promising technique for improving the HS-PDSCH performance in the cell range expansion area. There we recommended to send information about the interfere identifier to the victim UE. We would like to mention that if the network sends a UE identifier then the victim UE can use this information for not only HS-PDSCH, but also cancels the interference due to HS-SCCH. Hence the penalty of 5 dB power increase due to the dominant interference can be minimized. Hence we recommend that network assistance is a useful tool not only for data traffic channel reception, but also for improves the downlink control channel.
4 Conclusions

In this contribution, we discuss the performance of downlink control channel in co-channel deployment scenarios. 
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