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1. Introduction 

After RAN3 meeting #73bis, DL interference mitigation in macro-pico scenario for Carrier-based HetNet ICIC WI is proposed to focus on enhancements to the existing RAN3 mechanisms defined in Rel.10 and before[1]. In this paper, we analyse the current procedures of mitigating interference and present the shortage which is still remained. We kindly propose RAN3 to study enhancement for further alleviating the interference of PDCCH.
2. Discussion

Talking about the existing RAN3 mechanisms, Figure 1 illustrates the existing inter-node signaling through X2 interface between two eNBs[2]. 
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Figure 1: The existing inter-node signallings through X2 interface between two eNBs.
1) Through X2 Setup and/or eNB Configuration Update procedure(s), the two eNBs exchange the information of their own operating carriers. 
On basis of the available carriers set configured by OAM, eNB prefers to choose operating carrier(s) which have not been occupied by neighbour eNBs. However, due to the rare frequency resources and plenty of UEs, eNBs always share one or more carriers for operating their own serving cells.
2) ENB1 can send an X2 message, Load  information, to eNB2 to transfer load and interference co-ordination information. 
For example, the IE RNTP in this message contains “PDCCH Interference Impact”, which is measured by predicted number of occupied PDCCH OFDM symbols[3]. ENB2 could take this information, plus the information of the sharing operating carrier(s) which eNB2 got during step(1) into account when setting its scheduling policy, i.e. eNB2 could try to schedule minimum number of PDCCH  symbols on the sharing carrier to mitigate the interference of control signalling to the eNB1.
In other word, the receiving node eNB2 should try to provide some protected resources for the eNB1 through appropriate allocation of PCell/SCell for its serving UEs respectively and/or setting reasonable ABS pattern, and so on. 
3) As eNB1 requests, eNB2 could further include loading status information in the Resource Status Update message, maybe periodically, to inform eNB1 of the actual usage of radio resources, e.g. DL/UL PRB usage, for further resource adjustments purpose[4].
In a heterogeneous network deployment, existing X2 messages and solutions such as fractional frequency re-use (FFR) and ABS scheme mentioned above or MBSFN subframe can all be used for PDSCH interference avoidance, i.e. the solutions which have been achieved are all able to alleviate the interference of data part between Macro and Pico. 
Observation: The existing RAN3 mechanisms could mitigate the interference of data part.
In fact, we think it is necessary to make interference mitigation solutions for both data part and control signalling, while until now, the interference of control signaling is still remained even adopting ABS schemesbecause the control signalling can not be totally blank in some subframes, e.g. the SIB1 which should be broadcast in subframe #5, therefore there must be PDCCH to point out which resource block in the subframe the SIB1 actually is. Therefore, we think it would be better to make some enhancements to the existing RAN3 mechanisms to further mitigate the interference of PDCCH.

Proposal : RAN3 is kindly requested to study enhancements to the existing RAN3 mechanisms to mitigate the interference of PDCCH.
3. Conclusion
As we mentioned above, we propose:
Proposal : RAN3 is kindly requested to study enhancements to the existing RAN3 mechanisms to mitigate the interference of PDCCH.
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