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1.	Introduction
In RAN4#105 there was much discussion on 4 Tx issues [1].  In this paper we further present our views on topics related to the 4Tx WI.  
2. 	Discussion
One topic that needs study is whether a 4-layer device should be capable of supporting full power 2-layer operation. Rel-15 behaviour allows the 4Tx UE to fallback to 2L UL but with proportionate scaling down of power, i.e. 23 dBm+23 dBm. This fallback configuration would make it inferior to existing PC1.5 devices that can transmit 2L UL at 29 dBm, i.e. 26 dBm+26 dBm. For compatibility it is necessary to enable a 4 Tx UE to also transmit 2L UL at 29 dBm. This proposed arrangement will allow it to appear like a legacy PC1.5 device to the network from a network management perspective.
One way to implement a rank 2 full power device is by using the UL full power mode1, 2-layer noncoherent TPMI= 6 given in the figure below. The structure of this TMPI is illustrated in figure 2.
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Figure1- Information for 4 antenna ports, max Rank=2 and ULFPTx=fullPowerMode1
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Figure 2- Precoding matrix for 2-layer transmission using 4 antenna ports with transform precoding disabled
As can be seen from the above figure this TMPI allows 2 ports to transmit on each layer. If each port transmits 23 dBm then each layer generates 26 dBm for a total power of 29 dBm from 2 layers.
Observation 1: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode1.
Another way this device can implement full power for rank 2L is by using UL full power mode 2. In this case the UE specifies the 2-layer identity matrix as a full power TMPI which enables it to transmit 26 dBm on each port. In turn each port can be virtualized to 2-23 dBm PAs to give a full power of 29 dBm on 2-layers.
Observation 2: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode2.
In order to guarantee performance, it is crucial that rank2 operation be verified for all UL requirements in all ULTXFP modes.
Proposal 1: Verify full power rank2 UL operation.
As the antennas are most likely located on the periphery of the device, we do not think that in a device supporting 4 PAs that each victim PA will have 3 other interferer PAs with the same power impacting it. It is likely that a given victim PA may see 2 PAs with the minimum antenna isolation however the 3rd interfering PA would probably be much further away. 
Observation 3: In a 4 PA configuration each victim PA will only see at most 2 PAs with the minimum antenna isolation. The 3rd interfering PA will have a larger antenna isolation to the victim PA.
The reverse IMD plays a pivotal role in determining the MPRs for multi-PA scenarios. It is important to determine how the reverse IMD is modelled in order to determine the accuracy of the simulations. Also due to the complex nature of the reverse IMD models it would be essential to validate any simulation results with measurement data.  
Observation4: It is important to determine how reverse IMD is modelled to determine the validity of the simulation results.
Proposal 2:  4Tx MPR simulation results should be validated using measurements
Conclusion
In this paper we present the following proposals and observations on the going work in this WI. 
Observation 1: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode1.
Observation 2: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode2.
Proposal 1: Verify full power rank2 UL operation.
Observation 3: In a 4 PA configuration each victim PA will only see at most 2 PAs with the minimum antenna isolation. The 3rd interfering PA will have a larger antenna isolation to the victim PA.
Observation4: It is important to determine how reverse IMD is modelled to determine the validity of the simulation results.
Proposal 2:  4Tx MPR simulation results should be validated using measurements
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