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1.	Introduction
In RAN4#106 there was much discussion on 4 Tx issues and a WF was generated capturing agreements and issues for further discussion [1].  In this paper we further present our views on the unresolved topics related to the 4Tx WI.  
2. 	Discussion
In the WF from RAN4#106 [1] the following issue was captured:

Issue 1-2-2: Whether Issue 1-2-1 need to be specified?  If yes, how?
· Proposals
· Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
· Proposal 2: Verify full power rank2 UL operation.
· Others.
· Recommended WF
· FFS for next meeting on configurations need to be verified 




Our comments on proposal 1 of issue 1-2-2 is that currently Rel-15 allows a multi-PA UE to fallback with proportionate scaling down of power. Given that this behaviour is already allowed in the specification we feel that there is no need to revisit this agreement as a UE should be able to fallback from PC1.5 on 4 Tx to PC2 on 2 Tx and PC3 on 1 Tx based on the current agreements.
Proposal 1: No need to revisit power fallback behavior established in Rel. 15 where output power scales with the number of transmit ports. 
As we discussed in the last RAN4 meeting only enabling the rel-15 fallback would make the 4 Tx UE 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 TPMI 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 TPMI 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 TPMI 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 network performance expected from legacy PC1.5 devices, it is crucial that full power rank2 UL operation be verified. Performance can be verified using whatever method the UE chooses; it would be known to the TE via capability indication.
Proposal 1: Verify full power rank2 UL operation for the 4Tx PC1.5 UE.
In order to simplify the implementation of the 4 Tx variant of PC1.5 in the standard and to reduce variant diversity in the network, companies should agree on a single MPR table for both low and high antenna isolation scenarios. It should be further discussed if this will be a new MPR table or if an existing MPR table can be reused. We think that adopting a new MPR table for 4Tx PC1.5 is justifiable only if these MPRs are better than the existing ones. 
Proposal 3: Agree on a single MPR table for both low and high antenna isolation scenarios.
Conclusion
In this paper we present the following proposals and observations on the going work in this WI. 
Proposal 1: No need to revisit power fallback behavior established in Rel. 15 where output power scales with the number of transmit ports. 
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 for the 4Tx PC1.5 UE.
Proposal 3: Agree on a single MPR table for both low and high antenna isolation scenarios.
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