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1. Introduction
  In NR MIMO Phase 2 WID [1], following objects are captured in order to specify or further study of potential gain as:
· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)
· Specify higher layer support of enhancements listed above [RAN2]
· Specify core requirements associated with the items specified by RAN1 [RAN4]

In this contribution, we discuss on full power transmission in case of uplink transmission with multiple power amplifiers.  
2. Full transmitter power UL transmission in NR
In the RAN1#93 meeting, there was an online discussion regarding full transmitter power UL transmission for PUSCH, and it was not reached consensus. So, this issue is left for the Phase 2 enhancement. In the current TS 38.213 Section 7.1, the PUSCH power control is stated as follows: 

As shown above, the PUSCH transmission is scaling by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme. Due to this scaling factor, some precoders (e.g., some of partial and non-coherent TPMIs for codebook based UL and some of non-codebook based UL) cannot have full power transmission. 




For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , a UE first scales a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme. The UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. 


   On the one hand, above power control has the benefit for UE implementation aspect. Since power boost-up from un-used port(s) requires wider dynamic range of power amplifier, it may require more expensive RF-chains at UE. Also, such antenna “turn-off” has a merit of UE battery saving and preventing unnecessary uplink interference. 
   On the other hand, above power control may have the coverage issue in case of non-full power UL transmission, and thus performance loss especially for cell edge UE is expected. To resolve this issue, two solutions are proposed in [2] and [3]. In [2], the scaling factor can be determined by  where  is the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports, and  is set to 1 in case of non-codebook based UL transmission and is determined by higher layer parameter codbookSubset in case of codebook based UL transmission. Based on the solution in [2], [3] considers one more constraint to keep the same power per non-zero antenna port across all TPMIs for a given rank. The intention of this constraint is to save UE power. However, this makes the power control algorithm more complicated and the actual benefit from power saving for the particular rank (e.g., rank 2 and 3) is unclear. Thus, the power control in [2] is slightly preferred for simplicity. 
   Taken as a whole, the power control to achieve full transmitter power UL transmission should be according to UE capability. Also, whether or not to apply full power transmission needs to be controlled by gNB based on the UE capability. 

Proposal1: Whether or not to apply power scaling should be a UE capability and need to be controlled by gNB based on the UE capability.



3. Conclusion
In this contribution, we discussed on full power transmission in case of uplink transmission with multiple power amplifiers. Based on the discussion, we have following proposal as:
[bookmark: _GoBack]Proposal1: Whether or not to apply power scaling should be a UE capability and need to be controlled by gNB based on the UE capability.
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