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1 Introduction
General UE RF requirements for 2UL inter-band CA was initially discussed in [1]. This contribution further discusses the UE configured transmit power and provides some proposals to define the tolerance of total configured transmit power.
2 Discussion

Since each band is expected to have its own transmitter for 2UL inter-band CA, MPR/A-MPR values shall not be affected by the carrier from different band and shall be kept unchanged for each band.
How to define total configured transmit power for two uplink inter-band CA has already been defined in TS 36.101 and the only open issue is the Pcmax tolerance for inter-band CA with two active UL serving cells. Since the total output power of UE is from different bands with each band transmitting at lower output power, the configured transmit power tolerance of the UE may increase for some output power levels.
For UL-MIMO with two transmit antenna connectors, the tolerance of higher bound Pcmax considers the higher bound of maximum output power 25dBm. For 2UL inter-band CA, it is also proposed the tolerance of higher bound Pcmax follows the same principle.

Proposal 1: For 2UL inter-band CA, it is proposed the tolerance of higher bound Pcmax shall consider the higher bound of maximum output power 25dBm.

For UL-MIMO with two transmit antenna connectors, the tolerance of lower bound Pcmax is more relaxed considering lower power of each transmitter. The tolerance of lower bound Pcmax for UL-MIMO is specified in a specific closed-loop spatial multiplexing scheme with equal power in two transmitters. Black dots in Figure 1 below show the calculated tolerance of lower bound total configured power in the condition that each transmitter has equal output power. The tolerance of lower bound Pcmax,c for each carrier in one band is based on the current single carrier Pcmax tolerance specified in Table 6.2.5-1 in TS 36.101, which is shown in red line.
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Figure 1 Tolerance of lower bound total configured power with equal power for two TX
However, for 2UL inter-band CA, the power is not always equal divided between each band because the transmit power is assumed to be controlled independently on all component carriers, this power control mechanism make the tolerance of total configured transmit power vary as the different power allocation for each component carrier. A calculation is done with total configured power Pcmax among the range of 4dBm to 23dBm. In the calculation, it is assumed that the power of the carrier in one band increases from -40dBm to Pcmax dBm, the power of the carrier in the other band is the remaining power of Pcmax. Calculation results are shown in Figure 2. 
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Figure 2 Tolerance of lower bound total configured power with varying power for two TX
Proposal 2: In order to define the tolerance of lower bound Pcmax for two uplink inter-band CA, Three candidates are proposed:
· Define the tolerance of lower bound Pcmax in the condition that each transmitter has equal output power and reuse the value defined for UL-MIMO. This approach is simple and straightforward but may not reflect the reality that power at each component carrier can vary independently.
· Define the tolerance of lower bound Pcmax applicable for all power allocation cases in the component carriers. The proposed tolerance based on the research above is:

Table 1 PCMAX tolerance for 2UL inter-band CA
	PCMAX             (dBm)
	Tolerance 
TLOW(PCMAX_L) (dB)
	Tolerance 
THIGH(PCMAX_H) (dB)

	PCMAX=23
	3.0
	2.0

	[22] ≤ PCMAX < [23]
	[4.0]
	[2.0]

	[21] ≤ PCMAX < [22]
	[4.5]
	[3.0]

	[20] ≤ PCMAX < [21]
	[5.5]
	[4.0]

	[16] ≤ PCMAX < [20]
	[5.5]
	[5.0]

	[11] ≤ PCMAX < [16]
	[6.5]
	[6.0]

	[-40] ≤ PCMAX < [11]
	[7.0]
	[7.0]


· Only define the tolerance of lower bound Pcmax,c for each carrier, no specification on tolerance of lower bound total Pcmax. This approach may be acceptable as in reality it is more relevant to set the power of each component carrier properly than to set the total power considering the power anyway would vary from one component carrier to the other due to different situations such as traffic, RB allocation, channel conditions, etc.
3 Conclusion

This contribution discussed the tolerance issue for Pcmax in 2UL inter-band CA, some proposals are list as below:

Proposal 1: For 2UL inter-band CA, it is proposed the tolerance of higher bound Pcmax shall consider the higher bound of maximum output power 25dBm.

Proposal 2: In order to define the tolerance of lower bound Pcmax for two uplink inter-band CA, Three candidates are proposed:

· Define the tolerance of lower bound Pcmax in the condition that each transmitter has equal output power and reuse the value defined for UL-MIMO. This approach is simple and straightforward but may not reflect the reality that power at each component carrier can vary independently.
· Define the tolerance of lower bound Pcmax applicable for all power allocation cases in the component carriers. The proposed tolerance based on the research above is:

Table 1 PCMAX tolerance for 2UL inter-band CA
	PCMAX             (dBm)
	Tolerance 
TLOW(PCMAX_L) (dB)
	Tolerance 
THIGH(PCMAX_H) (dB)

	PCMAX=23
	3.0
	2.0

	[22] ≤ PCMAX < [23]
	[4.0]
	[2.0]

	[21] ≤ PCMAX < [22]
	[4.5]
	[3.0]

	[20] ≤ PCMAX < [21]
	[5.5]
	[4.0]

	[16] ≤ PCMAX < [20]
	[5.5]
	[5.0]

	[11] ≤ PCMAX < [16]
	[6.5]
	[6.0]

	[-40] ≤ PCMAX < [11]
	[7.0]
	[7.0]


· Only define the tolerance of lower bound Pcmax,c for each carrier, no specification on tolerance of lower bound total Pcmax. This approach may be acceptable as in reality it is more relevant to set the power of each component carrier properly than to set the total power considering the power anyway would vary from one component carrier to the other due to different situations such as traffic, RB allocation, channel conditions, etc.
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