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1 Introduction

In Rel-16 WID [1], the following objective for UL transmission power was agreed to be specified, 
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)
In this paper, we analyse the impact of UE RF architecture to support full power transmission.
2 Discussion on the UE RF architecture to support full power transmission 
Whether full power transmission can be used is related on UE antenna structure. For some UEs, the power of each antenna cannot be boosted due to the limitation on PA capability. In this case, when some of the antennas are set to zero according to the TPMI, their power cannot be used by the other antennas for PUSCH transmission. As shown in Figure 1(a), for a UE with two PAs supports that the maximum output power is 23 dBm, and the maximum output power of each PA is 20 dBm, any of its antennas cannot support PUSCH transmission with larger than 20 dBm. So, for the power class 3 UE with maximum 23dBm, full power transmission cannot be achieved with one selected antenna. However, full power transmission with 23dBm is available for one antenna for the cases in Figure 1(b) and Figure 1(c).
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Figure 1. Examples of different UE antenna structures
Furthermore, as shown in Figure 1(c), gNB needs to know antenna’s power capability for PUSCH transmission, since only one of antennas can be full power transmission. For example, gNB may select antenna port 0 for the UE shown in Figure 1(c) assuming that same power is used for both port 0 and port 1, but port 1 may be better since it can boost 3 dB compared with port 0. 
From RAN1 aspect, we can see the necessity to clarify the antenna structures for the full power transmission discussion, and RAN4 also need to discuss and define antenna’s power capability.
Proposal 1: RAN1 should clarify the antenna structures used for full power transmission discussion, and send an LS to RAN4 for associated antenna power capability.
Since partial coherent and non-coherent UEs may not always support full power PUSCH transmission, which is related with different UE antenna structures. So, UE need to report its capability of whether can support full power UL transmission or not for each antenna.

Proposal 2: A UE capability is required to be reported for whether full power transmission is supported or not.
3 Summary of discussions
Based on the above discussion, we have the following proposals: 
Proposal 1: RAN1 should clarify the antenna structures used for full power transmission discussion, and send an LS to RAN4 for associated antenna power capability.
Proposal 2: A UE capability is required to be reported for whether full power transmission is supported or not.
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