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1.	Introduction
In RAN4#108 there was much discussion on several 4 Tx issues. In this paper we further discuss the remaining issues that need resolution.   
2. 	Discussion
In RAN4#108 there were discussions on establishing the PCmax tolerance for 4 Tx. There are currently 2 main proposals under consideration. The first option is to reuse the PCmax tolerance curve currently in the standard for 2 Tx and the second is to use a new PCmax tolerance curve created by shifting the 2Tx curve by 3 dB. All 3 curves are shown in the figure below.


Figure 1 – PCMAX,c tolerance curves 
It should be noted that both the 2 Tx and 4 Tx specifications apply to PC 1.5 devices. If we adopt the proposed 4 Tx curve it can be seen from figure 1 that the lower power tolerance for some PCmax values is worse for the 4 Tx device compared to the 2 Tx device. This means that the 4Tx device could transmit lower power than the 2 Tx device thereby making it an inferior solution which is undesirable feature from a product standpoint.
Observation 1: By adopting the proposed 4 Tx PCmax tolerance curve the 4 Tx device may transmit lower power than the 2 Tx device which is undesirable from a product standpoint.
For good UL MIMO throughput performance, the power variation across the PAs should be kept to a minimum. Adopting a larger Pmax tolerance could translate to having a larger power variation across PAs in a given design thereby adversely impacting UL MIMO performance. 
Observation 2: Larger power variation across the individual PAs adversely impacts the UL MIMO throughput performance of the device.
Furthermore, scaling PCmax tolerance according to the number of transmit PAs can be seen to be inadvisable for large number of transmitters. For example, if this scaling rule is followed it would mean that for a future 8 Tx design, assuming that smaller PAs are used and the same PC1.5 power class is maintained, the scaling factor compared to a single Tx would be 9 dB. This large a scaling factor would further widen the performance differences between 2 Tx and 8 Tx PC1.5 designs by allowing larger PCmax tolerances for even larger Pcmax values. 
Observation 3: Pcmax tolerance scaling based on the number of transmit PAs is inadvisable for a large number of transmitters.
In order to mitigate the above mentioned issues we propose using the 2 Tx PCmax tolerances for the 4 Tx device as well. 
Proposal 1: Use the 2 Tx PCmax tolerances for the 4 Tx UL MIMO device. 
Conclusion
In this paper we present the following observations and proposals on the verification of Pcmax in RAN4. 
Observation 1: By adopting the proposed 4 Tx PCmax tolerance curve the 4 Tx device may transmit lower power than the 2 Tx device which is undesirable from a product standpoint.
Observation 2: Larger power variation across the individual PAs adversely impacts the UL MIMO throughput performance of the device.
Observation 3: Pcmax tolerance scaling based on the number of transmit PAs is inadvisable for a large number of transmitters.
Proposal 1: Use the 2 Tx PCmax tolerances for the 4 Tx UL MIMO device. 
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