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1.	Introduction
In RAN4#108-bis there was much discussion on several 4 Tx issues. In this paper we further discuss the remaining issue that need resolution.   
2. 	Discussion
In RAN4#108-bis there were discussions on establishing the PCmax tolerance for 4 Tx. However, no agreement was reached. In the WF [1] the following agreement was made

· In RAN4#108bis, adopting the following table which is based on shifting 2Tx curve by 3dB with certain power ranges in [] as baseline:
· In RAN4#109, the ranges with [] will be revisited for possible reduction of shift values.

	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	[26] ≤ PCMAX,c ≤ 29
	3.0
	2.0

	[25] ≤ PCMAX,c < [26]
	5.0
	2.0

	[24] ≤ PCMAX,c < [25]
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	6.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0




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 specifications as shown in [2] 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 which may adversely impact 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. Following this scaling rule would mean that for a future 8 Tx design the scaling factor compared to a single Tx would be 9 dB [2]. 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.
We acknowledge that some companies may have reservations to adopting the 2 Tx requirements. However, we think that a 3 dB relaxation of the Pcmax tolerance numbers over that adopted for 2 Tx is unadvisable. Given the above observations we think a relaxation of 0.5 dB would balance the opposing needs of more PAs that may worsen tolerance and the need to adopt an appropriate Pcmax tolerance that doesn’t degrade the performance of the 4 Tx solution compared to the 2 Tx excessively. Also, further investigation has revealed that for certain scenarios in UL MIMO most of the power range is used. Therefore, we think that when creating the 4 Tx Pcmax tolerance curve the entire 2 Tx Pcmax tolerance curve should be shifted by this amount and not only the top portion of the curve. Different applications use different portions of the Pcmax tolerance table and the tolerance in the lower power ranges would be equally as important was the upper power ranges. 
Observation 4: For certain UL MIMO use cases all power ranges can be used equally. Therefore, when creating the Pcmax tolerance curve for 4 Tx the entire 2 Tx Pcmax tolerance curve should be shifted by the relaxation value so that this relaxation is applied to all power ranges.
Based on the above discussion we propose the following Pcmax tolerance table for 4 Tx.

	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23.5 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	22.5≤ PCMAX,c < 23.5
	5.0
	2.0

	21.5≤ PCMAX,c < 22.5
	5.0
	3.0

	20.5≤ PCMAX,c < 21.5
	6.0
	4.0

	16.5 ≤ PCMAX,c < 20.5
	5.0

	11.5 ≤ PCMAX,c < 16.5
	6.0

	-40 ≤ PCMAX,c < 11.5
	7.0



Proposal 1: Use the following Pcmax table for 4 Tx  
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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.
Observation 4: For certain UL MIMO use cases all power ranges can be used equally. Therefore, when creating the Pcmax tolerance curve for 4 Tx the entire 2 Tx Pcmax tolerance curve should be shifted by the relaxation value so that this relaxation is applied to all power ranges.
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