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Introduction
During #58AH, Shanghai, P.R. China the Pcmax power tolerance for UL-MIMO was discussed but requirements were not agreed. Discussion continued through email after the meeting. In this contribution we propose vales for Pcmax power tolerance. 
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Discussion

For UL MIMO the UE would have two independent transmit chains. The chains would consist of a digital baseband section followed by DACs, upconverts, variable gain states and power amplifiers. The configured power can be considered as very similar to two Rel8 transmitters. The Rel8 performance is shown in the table below:

Rel8 PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


It’s important to note that the Pcmax tolerance widens as Pcmax is reduced.
In the UL MIMO case the power will be split between the two transmitters, and in therefore the power will be reduced by 3dB. For example when the UE is transmitting 23 dBm, each of the transmitters will only be putting out 20 dBm. When the power is reduced, the tolerances in the transmitter output power widen.

Considering this the Pcmax tolerance window below reflects the capability of the hardware. The high tolerance was taken from [1]. The power for each transmitter column is 3 dB lower than Pcmax and is shown for reference.

The high tolerance limits the power to 25 dBm to stay within the maximum power allowed for Rel8 
Proposed Pcmax Tolerance
	Power for each transmitter
	Pcmax (dBm)
	Tolerance 
TLOW(PCMAX_L) (dB)
	Tolerance 
THIGH(PCMAX_H) (dB)

	19 ≤ PCMAX ≤ 20
	22 ≤ PCMAX ≤ 23
	3.5
	2.0

	18 ≤ PCMAX < 19
	21 ≤ PCMAX < 22
	4.0
	3.0

	13 ≤ PCMAX < 18
	16 ≤ PCMAX < 21
	5.0
	5.0

	8 ≤ PCMAX < 13
	11 ≤ PCMAX < 16
	6.0
	6.0

	-40 ≤ PCMAX < 8
	-40 ≤ PCMAX < 11
	7.0
	7.0


Conclusion

Tolerance for UL-MIMO Pcmax is proposed. This tolerance is based on Rel8 UE capability.
