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1. Introduction
In RAN4#90, it was proposed in [1] that an implementation using two PC3 PAs for 2x2 coherent UL MIMO PC2 operation could also be qualified for PC2 UL SISO operation. In this contribution, we discuss which requirement should apply to such implementation and suggest to study related UL paths matching requirements.  
2. Discussion
2.1. Discussion 2 PA SISO Architecture
In Release 15, in higher frequency bands, 2x2 coherent UL MIMO operation in power class 2 using two power class 3 paths is defined. It is thus legitimate to assess if such architecture could also support a similar mode of operation than a single UL path using a power class 2 PA.

In order to behave similarly in the link it should obviously meet the same requirements that can only be then verified in Over the Air test or by summing the power at two connectors for the two antenna case. It must then verify all PC2 requirements:

· Duty cycle constrains where applicable

· 31dBc NR ACLR

· Related PCmax range

· Related power control accuracy

Proposal 1: 

· Two PA based PC2 SISO operation should fulfill all 1PA SISO PC2 requirements

· For testability and potential need from the network is should be assessed if the 1PA/2PA signaling should apply

2.2. Potential Impacts to be Studied
Using two PC3 PAs which are targeted to deliver 30 dBc ACLR, in a PC2 operation some margin is needed to deliver 31 dBc ACLR once combined, this correspond approximately in a 0.5 dB extra linearity requirement.

The more critical aspect is related to the need of matched amplitude and phase between the two paths, especially how this matching evolves with power control to ensure the full power range and power control accuracy. In this case the output power, as seen from the base station, depends on how the two signals combine in phase and amplitude. If the phase may be arbitrary in the link, the mismatch in phase and amplitude across power control will contribute in power steps inaccuracy on top of each PA intrinsic power step inaccuracy.
Since these two UL paths have already matching requirements for 2X2 coherent UL MIMO operation, it could be studied how those would affect power control accuracy in SISO operation. If necessary and it enablies compliant power step accuracy, it could be a requirement in SISO mode also.
Proposal 2:

· Impact of amplitude and phase mismatch between the two UL paths over power control steps should be studied to verify in step accuracy is affected

· Study should assess if mismatch requirements for coherent 2x2 UL MIMO should apply

· FFS if more stringent mismatch requirements are needed

3. Conclusions

In this contribution, we have discussed the applicable requirements and associated potential mismatch constrains applying to a PC2 SISO operation based on two PC3 paths used to implement a 2x2 coherent UL MIMO PC2 feature. The following proposals are made.
Proposal 1: 

· Two PA based PC2 SISO operation should fulfill all 1PA SISO PC2 requirements

· For testability and potential need from the network is should be assessed if the 1PA/2PA signaling should apply
Proposal 2:

· Impact of amplitude and phase mismatch between the two UL paths over power control steps should be studied to verify in step accuracy is affected

· Study should assess if mismatch requirements for coherent 2x2 UL MIMO should apply

· FFS if more stringent mismatch requirements are needed
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