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1. Introduction
In RAN4 #78bis meeting, there were discussions on UE capability signalling [2 - 3]. Based on online and offline discussions during the meeting a way forward [1] was agreed. 
· DL Control Channel IM receivers applicability
	  
	PDCCH/PCFICH/PHICH 
	EPDCCH 

	
	Synchronous networks 
	Asynchronous networks 
	Synchronous networks 
	Asynchronous networks 

	Type A receiver 
	LMMSE-IRC + 
CRS-IC 
	FFS 
	LMMSE-IRC + 
CRS-IC 
	LMMSE-IRC 

	Type B receiver 
	E-LMMSE-IRC + 
CRS-IC 
	NA 
	NA 
	NA 


· 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 UE capability signaling.
2. Discussion
It was agreed to introduce UE capabilities signaling for DL control IM. There are two types of reference receivers for CCH-IM capable UE. Type A is the pre-requisite capability for Type B. Two options of capability signaling were proposed. Option 1 is to define two bits signaling where 1 bit indicates Type A and 1 bit indicates Type B. Option 2 is to define 1 bit signaling to indicate Type A. If UE supports Type B then UE needs to declare that capability.
Firstly, the performance gap between Type A and Type B is significant. Type B receiver performs much better than Type B receiver. Therefore if UE supports Type B then it should let eNB know its capability so that eNB can take advantage of this capability. There was argument that it is not clear how eNB could use it. Basically eNB can of course use this capability to schedule UE with lower CCE level or lower power to improve control channel capability by taking all the information eNB has into account. On the other hand from standards point of it’s better to leave eNB or UE the possibility of potential implementation solutions. Secondly if 1 bit is defined for Type A it’s very hard to believe that UE will support Type B receiver which means the corresponding performance requirements for Type B receiver is useless in the end.
Proposal 1: Introduce 2 bits capabilities signaling for Type A and Type B respectively.
There was also discussion on UE capability of CCH-IM should be per CC or per UE. Similar discussion happened for other features, such as CRS-IM, NAICS. From network point of per CC capability signaling is more favorite as it provides whole picture of how CCH-IM feature is supported by the UE. However this may put extra implementation limitation to the UE and would bring complexity issues. Just like CRS-IM capability is per UE it is also acceptable to define per UE  capability for CCH-IM.

Proposal 2: Per UE capability signalling. Signalling provided under assumption that UE supports feature on at least one CC.
3. Conclusion
In this contribution, we provided our views on UE capability signaling. The following proposals are presented. 
Proposal 1: Introduce 2 bits capabilities signaling for Type A and Type B respectively.
Proposal 2: Per UE capability signalling. Signalling provided under assumption that UE supports feature on at least one CC.
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