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1. Introduction 

Hybrid cell support is currently being studied in RAN2 [1][2]. In this contribution, we discuss the distinct characteristics of hybrid cells and potential interference mitigation techniques.
2. Discussion
In [3], extensive deployment scenarios of hybrid cells have been discussed. The interference scenarios apply to most of the deployments listed in [3]. Hybrid HeNB may provide different service levels to UEs that are members of the HeNB and non-member UEs. The lowest level of services is paging service, where a hybrid cell allows a non-member UE to access the cell to receive pages. A paging only hybrid cell is an interesting alternative to pure CSG cells. Since CSG cells have separate PCID space, switching between CSG and hybrid mode would have impact on both idle state and connected state home UEs. On the contrary, a hybrid cell could with paging-only service provides similar functionality as a CSG cell without incurring CSG-hybrid switching penalty. 
If a hybrid cell only provides paging services to non-member UEs, data channel interference is similar to CSG HeNBs. The difference is that the hybrid cell has more information about the victim UE than a CSG cell. When the hybrid cell decides to handover (HO) the UE to a macro cell, interference coordination could be negotiated with macro as part of the HO procedure. Some examples are:

1. DL interference: The hybrid cell could reduce transmit power such that the UE handed over to the target cell has sufficient DL C/I to receive DL control channels from the target cell. The hybrid cell could also negotiate fractional frequency reuse (FFR) with the target cell to enhance DL data rate of the victim UE.

2. UL interference: A hybrid cell and HO target cell could negotiate the power setting of this UE such that UL interference could be coordinated. UL control channels of the HO UE could also be orthogonalized with the PUCCH of the source hybrid cell. UL data channel coordination through UL FFR could be configured on a semi-static basis.
If a hybrid cell provides data services to non-member UEs, the hybrid HeNB is similar to a pico cell with lower Tx power. In addition, a hybrid HeNB is different from a operator deployed pico cell in the following areas

1. A hybrid HeNB does not support X2 interface.
2. A hybrid HeNB could be customer deployed without proper RF planning
3. The density of hybrid HeNB could have much high density than operator deployed pico cells.
Given the challenges mentioned above, non-Rel-8 interference coordination schemes should be investigated for hybrid cells. 
3. Conclusions

In this contribution, we highlighted hybrid cell specific interference scenarios. In the case of paging only hybrid cell, the interference scenario is found to be similar to CSG cell but with the possibility of interference coordination at the moment of handover to a macro cell. In the case of hybrid cells that provide data service, the interference scenario is found to be similar to pico deployments with lower transmit power, higher density, no RF planning and lack of X2 interface. We recommend RAN4 to study these new interference scenarios may and possibly identify effective non-Rel 8 interference coordination techniques for hybrid cells.
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