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1. Introduction

The configured transmitted power and its tolerance for 2UL inter-band CA has been recently discussed in references [1] – [4].  Following a strict interpretation that the tolerance for 2UL CA should be derived based on single carrier tolerances, the overall tolerance was found to be impractically large [1].  Therefore, there is a desire to find a way to reduce this overall tolerance to minimize the impact to the CA network.
2. Discussion

PCMAX and its tolerance are yet to be agreed for 2UL inter-band CA.  It has been recognized in previous contributions ([1] – [4]) that the configured output power tolerance is subject to several unique attributes which make its derivation more challenging.  In particular, for 2UL inter-band CA, each component carrier is capable of being individually power controlled, comes from a different band with possible differences in propogation properties or unwanted emission control limits, and may have different bandwidth; therefore, in general, it is possible that each component carrier will be transmitted at different power levels.  Furthermore, for a power class 3 UE device, it can be assumed that to meet regulatory emission requirements, a hard limit of 25 dBm in total output power across both component carriers must not be exceeded.
In [1], the PCMAX tolerance was derived based on the specified tolerances of each individual transmitter.  Since the tolerances for each transmitter can become large at lower power levels, when combined the tolerance on the composite PCMAX was shown to be quite large; for example, a tolerance of +2/-8 dB at 23 dBm.  Similarly, the proposal in [4] uses the single carrier tolerance to derive the tolerance for CA, but the calculation is performed differently.  The details of this calculation are not available in the contribution but it appears that output power scaling [3] when the power exceeds 25 dBm may not have been considered.

On the other hand, the proposal in [2] is to reuse the tolerances defined for UL MIMO.  Indeed, UL CA and UL MIMO share similar characteristics for configured transmitted power since both techniques use two PA’s.  The key difference is that for UL MIMO, the PCMAX tolerance requirements are applicable for a specific closed loop spatial multiplexing scheme where the two transmitters are equal power.  
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]
	[5.0]
	[2.0]

	[21] ≤ PCMAX < [22]
	[5.0]
	[3.0]

	[20] ≤ PCMAX < [21]
	[6.0]
	[4.0]

	[16] ≤ PCMAX < [20]
	[5.0]

	[11] ≤ PCMAX < [16]
	[6.0]

	[-40] ≤ PCMAX < [11]
	[7.0]


Two options are possible

1. Define the same PCMAX tolerance as for UL MIMO, but set the side condition that the transmitters are at equal power, or
2. Define the same PCMAX tolerance as for UL MIMO, but do not set any side condition on each transmitter’s power.

Option 1 is the most technically consistent but leaves the case of unequal transmit powers to implementation.  Option 2 represents an effective tightening of the requirement compared to single carrier tolerances, but guarantees the performance for all Tx powers.  For option 2, RAN5 may choose to specify the test case with equal signal powers on each component carrier.  

3. Conclusion
Two options are presented for defining the PCMAX tolerance for 2UL inter-band CA to be the same as for 2 UL MIMO.  We propose to agree on one of these options as the way forward.
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