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1 Introduction
Full power transmission was initially discussed in last RAN4 meeting and a WF was agreed in [1]. This contribution provide some consideration on eMIMO full power transmission.
2 Discussion

The main content of the WF is copied as below:

· Focus on Single layer transmission with two and/or one logical antenna ports configuration
· Consider test configurations for measurements.
· For Mode 1, Consider verification of the feature including test configurations, at least including rank=1 TPMI=2, i.e. 

· For Mode 2, consider following verification points:
· [Rank1, 2 ports, TPMI 0/1 to achieve full power.] 
·  (Note: New feature for capability 3 UE for 2 port transmission. However  can be circumvent by single port transmission as in Rel-15)
· Further test point are not precluded
The new agreements in last RAN1 meeting is also excerpted as below:
	Agreement
For 2Tx in mode 1, 
For rank=1, TPMI=2, TPMI=0, TPMI=1 are included in new codebook subset for non-coherent UEs with power scaling defined as in [38.213] Rel-15 

For rank=2, TPMI=0 is included in the new codebook subset

 Agreement
For Mode2, 
Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx

for the other TPMI precoders, if only one SRS resource is configured, the power scaling factor is determined by #non-zero-PUSCH-port divided by #SRS-ports

for the other TPMI precoders, the power scaling factor is determined by #non-zero PUSCH port/#SRS ports in the SRS resource indicated by SRI


2.1 How to support full power transmission
Based on the agreements, we understand that for 2Tx and rank=1, both mode 1 and mode 2 can achieve full power transmission according to different UE implementation capabilities, though these capabilities may not be reported explicitly.
· UE capability 1: for the UE to support full Tx power in UL transmission, full rated PAs on each Tx chain is supported with a new UE capability. (For PC2 UE, it means the PA configuration of 26dBm+26dBm.)
· UE capability 2: for the UE to support full Tx power in UL transmission, no Tx chain is assumed to deliver full power with the new UE capability. (For PC2 UE, it means the PA configuration of 23dBm+23dBm.)
· UE capability 3: for the UE to support full Tx power in UL transmission, subset of Tx chains with full rated PAs is supported with a new UE capability. (For PC2 UE, it means the PA configuration of 26dBm+23dBm.)
Mode 1 and mode 2 were already agreed by RAN1, assuming UE capabilities are defined to indicate mode 1 or mode 2, then full power transmission can be supported by the following methods for 2Tx UE.

1) UE indicates Mode 1, which means new TPMI=2 is supported by the UE with non-coherent transmission. Antenna virtualization will be used for three kind of capabilities UE to support full power transmission. 
2) UE indicates Mode 2 together with TPMI precoder, i.e. TPMI=0 and/or TPMI=1; for this kind of UE, it can be mapped to UE capability 3.
If UE indicates Mode 2 with 1 antenna port, it actually falls back to Rel-15 case, i.e. supporting full power transmission with 1Tx or 2Tx is up to UE implementation. 

3) Neither Mode 1 nor Mode 2 is indicated by the UE, but TPMIs for full power transmission are reported, i.e. “Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx”. For this kind of UE, it can be mapped to UE capability 1. 
When we consider how to verify the full power transmission capability, all these mechanisms should be considered. 
2.2 Requirements impact
To enable full power transmission in Rel-16 with the mechanisms identified above, one task of the WI is to identify the impact on RF requirements. 

For case 1, i.e. UE indicates Mode 1, as new TPMI is introduced, which should be reflected in the specification. But whether new RF requirements should be introduced is FFS, as 2Tx requirements are already defined for Rel-15 UL MIMO, to use new TPMI as a configuration to define RF requirements seems not necessary. Most likely it can be solved by additional conformance test for output power to verify if UE can reach the full power transmission capability.

For case 2, i.e. UE indicates Mode 2, for single antenna port case, it is the same as that in Rel-15. While for two antenna port case with TPMI indicated, similar to case 1, the TPMI should be reflected in the specification as well. If only one TPMI is indicated, it means only 1Tx is utilized to transmit at the full power. For this kind of scenario, we may not need to define new RF requirements. 

And if Mode 2 together with TPMI=0 and TPMI=1 are reported, it implicitly reflects that it is a capability 1 UE. No 2Tx RF requirements should be defined for this scenario. Even the conformance test for this scenario is not necessary in our opinion.

For case 3, i.e. TPMIs for full power transmission are reported, it is identical to UE indicates Mode 2 together with TPMI=0 and TPMI=1. 
In total, for these three cases, we think that new requirements can be defined for maximum output power for Mode 1 and Mode 2 with TPMIs which based on UE implementation capability 2 and capability 3. The TPMI as a configuration should be reflected in the specification.

More consideration would be needed for the conformance test how to verify the full power transmission capability while not burden the UE test workload.
3 Conclusion

Consideration on eMIMO full power transmission is provided in the contribution. For the requirements impact, we have the following proposal:

Proposal: It is proposed that new requirements can be defined for maximum output power for Mode 1 and Mode 2 with TPMIs which based on UE implementation capability 2 and capability 3. The TPMI as a configuration should be reflected in the specification. 
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