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1 Introduction

In the approved CR from [1] for the applicability rule for 4Rx UEs the following features with advanced receivers are agreed to be skipped for 4Rx UEs when there is no any 2Rx RF band supported. 
Table 8.1.2.6.1-1 Requirement lists for 4Rx capable UEs

	Requirement lists

	Enhanced downlink control channel performance requirements type A

	Enhanced downlink control channel performance requirements type B

	Enhanced performance requirements type B

	Enhanced performance requirements type C

	Requirements with demodulation subframe overlaps with aggressor cell ABS

	Requirements with demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured

	Requirements with CRS assistance information configured


In this contribution we further discuss the UE capability with advanced receivers for 4Rx UEs.
2 Discussion
The UE capabilities are taken as static capability reported from UE side to the eNB so that the network understands the features supported by the UE sides and the eNB can schedule the proper resource for different UEs to optimize the network. 
Observation 1: The existing UE capabilities are static capability reported from UE to eNB.

For advanced receivers other than Rel-8 MMSE-MRC receiver there are features e.g. Type A MMSE-IRC and Type C SU-MIMO receivers that don’t have any impact on the CSI reporting so can be taken as enhanced features from UE side as transparent to the eNB. But there are also features e.g. Type B NAICS and CRS-IC receivers that would require more interactions with the network so there are certain UE capabilities reported for such features.
Observation 2: There are UE capabilities defined for certain advanced receiver features which require interaction between UE and eNBs.

But with all the existing UE capability for advanced features they only represent the capability with 2Rx even though it’s not explicitly specified in that way. Table 1 listed the exisiting UE capabilities for different advanced receiver features so it can be seen even with different forms with the support of CA or not all the capability is implicitly defined with 2Rx only. By taking the most complicated NAICS UE capability it’s reported per CA band combination or per CA band class with the MIMO layer capability reported at the same time. But even with certain band supporting 4 layers with MIMO layer capability reported as 4 the NAICS capability is still only valid as 2Rx with maximum 3 layers to be handled including both serving cell and interfering cells. So on this point when 4Rx UEs come into the reality the existing UE capability has ambiguity on the supported Rx antenna number.
Table 1 Exisiting UE capability for different advanced receiver features
	Features
	UE Capability

	NAICS
	Per CA band combination or per CA band class. X CCs with Y aggregared PRBs within X CCs, X CC can be reported multiply.

	FeICIC
	Per UE 1 bit capability

	CRS-IM
	Per UE with capability to support at least 1 CC within certain number of CCs under CA

	CC-IM
	Per UE with capability to support at least 1 CC within certain number of CCs under CA. 2 bits for Type A and Type B separately.


Observation 3: The existing UE capabilities with advanced receiver features are only valid for the features with 2Rx.

So in order clarify the ambiguity, provide future proved capability structure, and also bring good motivation for RAN4 4Rx UEs to skip such features in 4Rx band, we see the benefit to send LS to RAN2 to clarify the existing UE capability that they are only for the features with 2Rx. In case there is need for Rel-14 with such features supported with 4Rx new capability should be considered or new reporting way from the existing capability. An LS is prepared in [2] for such proposal.
Proposal 1: Send LS to RAN2 to add clarification on the existing UE capabilities with advanced receivers that these capabilities are only for the features with 2Rx.

Proposal 2: Further discuss the need in Rel-14 if there is new UE capability needed for these features with 4Rx.

3 Conclusion

This contribution provides discussions and analysis on the signalling related topics for 4Rx UEs with observations and proposals as following.
Observation 1: The existing UE capabilities are static capability reported from UE to eNB.

Observation 2: There are UE capabilities defined for certain advanced receiver features which require interaction between UE and eNBs.

Observation 3: The existing UE capabilities with advanced receiver features are only valid for the features with 2Rx.

Proposal 1: Send LS to RAN2 to add clarification on the existing UE capabilities with advanced receivers that these capabilities are only for the features with 2Rx.

Proposal 2: Further discuss the need in Rel-14 if there is new UE capability needed for these features with 4Rx.
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