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1 Introduction

The WF in [1] captured the agreements made for UE capability signalling for CC-IM capable UEs as following.
· 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. 
In this contribution we further discuss how to define UE capability for 2 types of receivers and for CA usage.
2 Discussions
2.1 UE capability signaling for two receivers
The advantage of having UE capability for CC-IM capable UEs is when the network gets such information, even though such UE may report RLF under certain low SNR with the CC-IM capability it means it can still be kept in the cell coverage, as shown in Figure 1. Both UE1 and UE2 are CC-IM capable UEs but they can stay in the cell coverage wider than the UEs without such CC-IM capability. UE1 is with Type A receiver capability and UE 2 is with Type B receiver capability. 
Moreover for different receiver types the performances of PDCCH BLER are different so with separated capability the network would use such knowledge to adjust the control channel scheduling e.g. power level for PDCCH for different UEs or the aggregation level, CFI etc. to improve capacity and system throughput in general. With better performance as Type B receiver capable UE it can stay even further than Type A receiver capable UE, as also shown in Figure 1.

More examples can be if both Type A capable UE and Type A capable UE are in the same position the eNB could use power level as 0dB for U Type A capable UE but power deboosting as -3dB for Type B capable UE to save power.
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Figure 1 Different CC-IM capable UEs in the coverage of a cell
.
Observation 1: With separated capability the network would use such knowledge to adjust the control channel scheduling e.g. power level for PDCCH for different UEs or the aggregation level, CFI etc. to improve capacity and system throughput in general.
Proposal 1: Take Option 1 as separated capabilities for different receiver types.
· 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
2.2 Capability for CA

As long as it’s under CA deployment in order to explore the benefit of having CC-IM capable UEs from network side it’s preferred to have per CC capability defined. With per UE capability it’s no guarantee to get clear information on which CC or how many CCs the UEs could support CC-IM.
Proposal 2: For CA per CC capability signalling is preferred in order to benefit for the CA deployment.

The details of the per CC capability it could follow the same per CC capability as defined for MIMO capability for per CA band combinations or per CA band class.

Proposal 3: Per CC capability could follow the same method with 1 bit per CC as defined for MIMO capability for each CC per CA band combinations or per CA band class.
3 Conclusion

This contribution provides discussions and analysis on the signalling related topics for control channel interference mitigation with proposals as following.
Observation 1: With separated capability the network would use such knowledge to adjust the control channel scheduling e.g. power level for PDCCH for different UEs or the aggregation level, CFI etc. to improve capacity and system throughput in general.
Proposal 1: Take Option 1 as separated capabilities for different receiver types.

· 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
Proposal 2: For CA per CC capability signalling is preferred in order to benefit for the CA deployment.

Proposal 3: Per CC capability could follow the same method with 1 bit per CC as defined for MIMO capability for each CC per CA band combinations or per CA band class.
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