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1
Introduction
In the case of carrier aggregation the tolerances required for Pcmax are inherently different. The added transmitter means an additional tolerance contributor is added to the UE. In this paper we simulate the tolerance of Pcmax for the CA architecture.
2
Simulation Method
The tolerances for Pcmax in carrier aggregation can be built from the single carrier tolerances. The carrier aggregation case can be modeled as two transmitters at different power levels and then combined.
The Pcmax tolerance for the single carrier case is show in the table below (from 36.101).

Table 6.2.5-1: PCMAX tolerance (for single CC) 

	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


The resulting tolerance from the simulation is shown in Figure 1. The highest a lowest tolerance for each power level is shown in bold red. The dashed line draw on a diagonal shows where the UE power would be +25dBm. The tolerance curve should be below the diagonal to insure the UE power does not exceed +25 dBm. In order to keep the power below this level the tolerance window needs to be shifted down by 1.5 dB. Figure 2 shows the tolerance curve shifted down. In Figure 3 we show a proposed Pcmax tolerance mask that insures the UE is able to comply and also that the power is at most +25 dBm.
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Figure 1 Simulated Pcmax Tolerance for Carrier Aggregation
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Figure 2 Simulated Pcmax Tolerance Curves Shifted Down To Limit Power to +25dBm
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Figure 3 Proposed Tolerance for Pcmax

The existing tolerance mask for the carrier aggregation case is shown below
Table 6.2.5A-1: 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]


The proposed tolerance mask is show in Table 1.
	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]


Table 1 Proposed Pcmax tolerance for intraband and interband carrier aggregation
3
Comparison to Single CC Pcmax Tolerances

It may be instructive to compare the single CC Pcmax tolerances to those proposed. In Figure 4 we show the Pcmax range over power. The change in color shows where the tolerance window has changed based on the values in the table. Note that the edges of the ranges are not monotonic. This is due to the way in which we choose to write the tables because we choose to have discrete power levels where the tolerance changes between lines in the table. We are not proposing to change this method, just observing that this is where these steps originate.
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Figure 4 Single CC Pcmax Ranges
Figure 5 shows the proposed tolerances for CA in the same format as Figure 4. Note that the figures are similar in that the step backs occur on the high side. Since the CA tolerances have been constructed in a table with discontinuities the pattern of the stepping is similar.
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Figure 5 CA Pcmax Ranges
4
Conclusion
The required Pcmax tolerance for the carrier aggregation UE is simulated and a tolerance mask is presented for this case.
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