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1	Introduction 
The discussions in last RAN4 conference lead to the WF [1]. This paper aims to contribute to the ULFPTx discussion.
2			Discussion
WF [1] feature the proposals regarding potential power class introduction to solve the Tx diversity ambiguity. Power classes should not be used to clear out ambiguities for Tx diversity as it has large impact on many fields in the specifications. Other options like using modified MPR behaviour bits should be considered. It was proposed in [2] and [3] to shift the bitmap from 38.101-3 to 38.101-1 to make it better accessible. Especially, if enhanced MPR for Tx diversity is defined these bitmaps could be utilized to (indirectly) signal the usage of Tx diversity.
Proposal 1: We don’t think a power class definition should be used to close the Tx diversity ambiguity. Other signalling options like modified MPR bits should be considered.
If a UE signals PC2 capability it should be able to comply to all regulatory requirements and all specifications defined for PC2. The UE should not autonomously switch its PC. This includes that a UE after signalling PC2 should not autonomously fall to PC3 by switching off one antenna port. 
Proposal 2: UE should not be allowed to autonomously fall to PC3 if it signals PC2 capability.
ULFPTx utilizes two or more Tx chains with reduced power capabilities for PC2. This requires a change on how the emissions are handled. As described in [4] for LTE UL MIMO the common understanding is that the individual Tx chains are in 3dB power backoff for PC2. This grants enough headroom so that only the Tx power has to be summed but not the emissions. Without the power backoff the emissions have to be summed. This leads to the individual Tx chains having to handle tighter general SE and SEM requirements. Also, the PC2 ACLR has to be applied to the individual Tx chains. This has previously been pointed out by [4] and [5]. The emission specifications should not be changed as they are rooted in regulatory requirements. Hence, the increased linearity requirements should be handled by allowing higher MPR for UL MIMO and Tx diversity. An important factor for Tx diversity is reverse intermodulation. As the antennas have a finite isolation the outbound signals from the individual Tx chains are distorted by the coupled signal portions from the other Tx chains. This effect worsens EVM and increases emissions due to creating further spectral components inside and outside the channel. The EVM eventually could be handled by the BS [6], still increasing out of band emissions can violate regulations. Therefore, simply summing up the emissions might not be enough. Interested companies should provide measurements under consideration of reverse intermodulation and antenna isolation similar to how it is currently done for PC1.5 UL MIMO. 
Proposal 3: Reverse inter-modulation and antenna isolation should be considered if relaxation is defined.
Proposal 4: Relaxations through special MPR should only be introduced with additional signalling. E.g. by using modified MPR bits.


3	Conclusions
This paper contributes to the Tx diversity and UL MIMO architecture and signalling discussion and makes the following observations and proposals:
Proposal 1: We don’t think a power class definition should be used to close the Tx diversity ambiguity. Other signalling options like modified MPR bits should be considered.
Proposal 2: UE should not be allowed to autonomously fall to PC3 if it signals PC2 capability.
Proposal 3: Reverse inter-modulation and antenna isolation should be considered if relaxation is defined.
Proposal 4: Relaxations through special MPR should only be introduced with additional signalling. E.g. by using modified MPR bits.
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