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1. Introduction

The DL Control Channel IM feature is being introduced as a part of work on the “Interference mitigation for downlink control channels of LTE” WI [1] (CCIM WI). In the previous meetings a number of agreements on the associated UE capabilities were made:
	· RAN #78 agreements:

· Two types of reference IM Receiver structures for PDCCH/PCFICH/PHICH in synchronous networks
· Type A IM receiver: LMMSE-IRC + CRS-IC
· Type B IM receiver: E-LMMSE-IRC + CRS-IC 
· Define different UE capabilities for the two types of IM Receiver structures 
· UE Capability #1: Support Type A IM receiver
· UE Capability #2: Support Type B IM receiver
· RAN4 78bis agreements

· Single UE capability should be defined for all DL control channels 

· UE capabilities signalling is needed

· DL Control Channel IM receivers applicability
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· Type A CCIM capability is the pre-requisite capability for Type B CCIM receiver capability. UEs with Type B CCIM receiver should support Type A CCIM processing.

· UE capabilities signalling will be introduced for DL Control Channel IM feature

· Option1: 
· Bit #1: Support of Type A DL Control IM receiver capability 

· Bit #2: Support of Type B DL Control IM receiver capability for PDCCH/PCFICH/PHICH receive processing in synchronous networks

· Option2: 
· Bit #1: Support of generic Dl Control Channel IM capabilities. Depending on whether UE supports Type A/B processing it will pass different test cases to confirm the capability.

· Capability signalling method

· Option 1

· Per UE capability signalling. Signalling provided under assumption that UE supports feature on at least one CC. UE does not provide the information of supported CCs.
· Option 2

· Per CC capability signalling. Details FFS. 

· Decision on UE capabilities to be made in RAN4 #79


In this contribution we provide our views on the remaining details of the UE capabilities framework for the DL Control Channel IM feature.
2. Discussion

There are two remaining questions on the UE capabilities for the DL Control Channel IM which need to be addressed:
· Whether separate capabilities should be defined for the Type A and Type B CCIM receivers

· Capability signalling method

Type A/B CCIM receiver capability signaling
One of the questions identified in the last meeting is whether separate capabilities should be signalled for the Type A and Type B CCIM receivers. Based on the discussion in the last meeting, the information on the Type A and Type B receivers may potentially be used by some of the eNB vendors in the DL control channel schedulers in order to optimize the performance. Therefore, it is suggested to define separate bits for the Type A and Type B receivers capabilities.
Proposal #1:
Define 2 bits CCIM UE capabilities signalling

· Bit #1: Support of Type A DL Control IM receiver capability 

· Bit #2: Support of Type B DL Control IM receiver capability for PDCCH/PCFICH/PHICH receive processing in synchronous networks

Capability signaling method
Either per-UE or per-CC capability signalling can be used to indicate CCIM capabilities:

· Per-UE at least for one CC: The CCIM feature can be defined on a per UE basis under assumption that UE can support it “on at least one CC”. Such approach can be rather convenient from the UE implementation perspective and it can allow flexible balancing the computational load. From the network perspective, this approach is also rather transparent and should not lead to any performance issues.

· Per-CC: In case of per-CC capability signalling, the UE may take into account the overall baseband complexity (e.g. like 4 layers, multiple CSI processes, NAICS) and would have a lot of flexibility in terms of capabilities balancing. Actually different flavours of per-CC capabilities can be used (e.g. indicated # of supported CCs, per-band/band-combination signalling like for CoMP). This approach allows good flexibility but comes at the cost of more complex UE capability signalling.

In order to introduce larger flexibility and clarity, we think that “Per-UE at least for one CC” capability signalling approach should be adopted for the CCIM feature.

Proposal #2:
Define CCIM UE capabilities on a per UE basis under assumption that UE is required to support feature on at least one CC.

3. Conclusions

In this contribution, we have provided our views on the remaining details of the DL Control Channel IM UE capabilities framework. In summary, we make the following proposals:

Proposal #1:
Define 2 bits CCIM UE capabilities signalling

· Bit #1: Support of Type A DL Control IM receiver capability 

· Bit #2: Support of Type B DL Control IM receiver capability for PDCCH/PCFICH/PHICH receive processing in synchronous networks

Proposal #2:
Define CCIM UE capabilities on a per UE basis under assumption that UE is required to support feature on at least one CC.
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