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Introduction
Feature CR for ULFPTx was agreed in last RAN4 meeting and the Rel-16 eMIMO WI was closed already. However, the MPR requirement is not finished yet. Following discussion was excerpted from the moderator summary. 
	Tentative agreements:
· In order to introduce ULFPTx feature, follow endorsed CR by specifying ULFPTx mode’s MPR requirement by referring to Table 6.2.2-1:
· After RAN4 update MPR requirement for 2TX due to changed emission requirement to per-UE level, the corresponding reference in ULFPTx part shall be updated. 
Recommendations for 2nd round:
Further discussion on above tentative agreement.



For the remaining MPR issue, as recorded in the SR, it was agreed to further discuss MPR issues for all 2TX related PC2 and PC3 UEs as follows:
· For PC2 and PC3, MPR issues related to 2TX, including UL-MIMO, uplink full power transmission, and TxD, will be further discussed in TEI16.
In other words, it means the requirements for ULFPTx are incomplete yet. This contribution further discuss the MPR requirements for UL-MIMO ULFPTx and TxD.
Discussion
The following MPR requirements for UL MIMO as well as ULFPTx are specified in TS 38.101-1.
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For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.



It is noted that the MPR requirements only refer to Table 6.2.2-1, which is the MPR for PC3. As we already have the agreement that unwanted emissions for UL MIMO would be defined per UE, we think that the MPR requirements already reflect this kind of changes, i.e. PC3 MPR can cover both 1T and 2T requirements, and it is aligned with our evaluation [3]. 
Observation 1: PC3 MPR can cover both 1T and 2T cases in the specification. Only PC2 MPR needs to be further evaluated for 2Tx implementation based on per UE defined unwanted emissions.
During the discussion for 2Tx requirements, it was not concluded yet whether the MPR requirements should be different between UL MIMO and TxD. However, though ULFPTx was discussed under eMIMO WI, as confirmed by RAN1 LS [4], at least ULFPTx mode 1 is actually TxD implementation. If the MPR requirement for ULFPTx is considered as UL MIMO requirement, while the MPR is defined differently for TxD, the requirement will be broken for ULFPTx. In addition, after long evaluation of the MPR requirements for PC1.5, in the end, one set of requirements were defined for both UL MIMO and TxD, which fully justified that it is feasible to have the same MPR requirements for MIMO and TxD, as they are both 2Tx based. 
Observation 2: ULFPTx mode 1 is implemented by TxD actually, have different MPR for ULFPTx and TxD will broke the consistency of requirements for the same implementation.
Observation 3: According to the study of PC1.5, it is reasonable to define one set of MPR requirements for both UL MIMO and TxD.
Based on the observations, we have the following proposals:
Proposal 1: Only PC2 MPR for 2Tx should be further specified.
Proposal 2: One set of MPR requirements should be adopted for both UL MIMO (including ULFPTx) and TxD.
Conclusion
Consideration of the leftover MPR requirement for ULFPTx is provided in the contribution and we have the following observations as well as proposals: 
Observation 1: PC3 MPR can cover both 1T and 2T cases in the specification. Only PC2 MPR needs to be further evaluated for 2Tx implementation based on per UE defined unwanted emissions.
Observation 2: ULFPTx mode 1 is implemented by TxD actually, have different MPR for ULFPTx and TxD will broke the consistency of requirements for the same implementation.
Observation 3: According to the study of PC1.5, it is reasonable to define one set of MPR requirements for both UL MIMO and TxD.
Proposal 1: Only PC2 MPR for 2Tx should be further specified.
Proposal 2: One set of MPR requirements should be adopted for both UL MIMO (including ULFPTx) and TxD.
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