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1 Introduction
This document discusses how to defined UE capability of UL 64QAM and UL carrier aggregation.
2 Discussion
In RAN4#74bis, RAN2 sent an LS [1] to ask RAN4 to decide whether a UE that supports UL 64 QAM shall support this feature in all its E-UTRA bands or whether the UE may indicate support individually per band.  And RAN4 agreed in the way forward [2] that 
-“The support of 64QAM in UL is not band specific and so once supported it is applicable to all bands supported by the device”.
However, in RAN2 specification, UE capability of UL 64QAM and UL CA are signaled independently. Whether UL 64QAM capability is dependent to a certain CA (intra-band bandwidth class or inter-band combination) capability also needs to be decided in RAN4.  
One alternative is to clarify that “a UL 64QAM capable UE should support UL 64QAM for all the supported UL CA combination”. For example, if a UE signal the capability of UL 64QAM as well as UL CA_1C and UL CA_39A-41A, it has to support UL CA_1C+64QAM and UL CA_39A-41A+64QAM.  
Alternative #1: A UL 64QAM capable UE should support UL 64QAM for all the supported UL CA combination. 
From UE design point of view, mandate UE to support UL 64QAM for all their CA combinations will increase the complexity and may delay market timeline of the UE with both features. From network operating point of view, UL 64QAM is only apply for cell center users with high UL SNR values. Theoretically, 2 carriers UL CA will decrease the UL power by 3dB in each component carrier which make it harder for UE to get such high SNR. This makes simultaneous UL 64QAM and UL CA is not typical case in the network. From specification drafting point of view, if we agree this alternative, it is better to have more general way to defined CA_NS in order to finish the speciation in time. Moreover, future 3/3+ CC UL CA will also support 64QAM is we choose alternative 1, that should also be considered.
In order to avoid these problems, RAN4 could agree to define a UL 64QAM capable UE which do not support UL 64QAM for all the supported UL CA combination, and send an LS to RAN2 to define a new Rel-12 signalling for this. 
[bookmark: _GoBack]Alternative #2: Send an LS to RAN2 to define a new Rel-12 signalling. 
3 Conclusion
Two alternatives could be considered:
Alternative #1: A UL 64QAM capable UE should support UL 64QAM for all the supported UL CA combination. 
Alternative #2: Send an LS to RAN2 to define a new Rel-12 signalling. 
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