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1
Introduction
In RAN4 #53 a text proposal for control channel interference mitigation was approved in [2]. The paper was referencing the contributions it was based on but part of the did not contain the references. In this text proposal we fix this editorial problem by adding the references inside the text. Please note that no other changes were made to the approved text.
2
Text Proposal
7.2 Control of HeNB Downlink Interference
…
7.2.1.2
Carrier offsetting or frequency partitioning with per-subband interference estimation

Frequency partitioning, or carrier offsetting, where HeNBs are confined to use only a part of the bandwidth can be used to mitigate interference problems [1]. This scenario is shown in Fig. 7.2.1.4.1. By using scheduling techniques that would avoid data transmissions on those parts of the bandwidth, the levels of interference as seen at the receiver can be reduced. This could resolve the interference problem for the data transmissions, however, control channels such as PDCCH that span the entire bandwidth would still be affected.
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Fig. 7.2.1.4.1 Partial Bandwidth Coexistence
The effects of the high interference seen in one of the subbands can be mitigated if the interference estimation is done on a per-subband basis. This would confine the influence of the interference only to that subband and not allow it to affect the entire bandwidth. This in turn would mean that only some of the coded bits are affected. When wideband interference estimation is used, all the bits are affected and the probability of successfully decoding the message decreases. Assuming sufficient number of CCEs are used (i.e., enough code protection), the PDCCH BLER performance would be slightly degraded. But the transmission would likely be reliable enough not to significantly affect normal operation. 

To illustrate the performance of this scheme, some simulation results are given. A simulation was performed to evaluate the impact on control channel performance of high interference on one of the subbands. Results for the cases of per-subband interference estimation and wideband interference estimation are presented.
The simulation considers a HeNB that uses one fourth of the bandwidth of the macro as shown in Fig. 7.2.1.4.1. A UE connected to a macro-eNB and receiving PDCCH transmission from it, sees high interference on one of the subbands. The level of interference is varied as a parameter relative to the noise level. The PDCCH error rate is compared for the cases when wideband interference estimation and per-subband interference estimation are used. The simulation parameters are given in Table 7.2.1.4.1. Only the results for 4 CCE PDCCH are given here but similar results were observed for other PDCCH sizes. A more extensive analysis and simulation results can be found in [1].
Table 7.2.1.4.1: Simulation parameters used

	Parameter
	Assumption

	Information payload size
	40 bits

	Coding
	1/3 rate TBCC with rate matching

	Macro Bandwidth
	5 MHz

	HeNB bandwidth
	1/4 of macro Bandwidth

	Channel model
	TU, 3km/h

	Channel estimation
	2-D MMSE channel estimation

	Interference estimation
	Ideal
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Fig. 7.2.1.4.2 4 CCE PDCCH BLER with wideband interference estimation                                                                     
Fig.7.2.1.4.3 4 CCE PDCCH  BLER with subband interference estimation

--- End Text Proposal ---
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