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1. Introduction
In [1], it was requested that motivation for the proposed simulation assumptions in [2] was provided. This document shows the underlying assumptions that lead to the proposed model. The calculations shown are focusing on power step = 1 dB, but results for power step = 2 dB and 3 dB can be calculated in a similar manner. 
2. Discussion
Spectral re-growth and finite image rejection will cause adjacent carriers to impose interference on each other. This mechanism is shown in Figure 1, which also defines the power relations Δ1,. Δ2 and Δrel. 
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	Figure 1: Illustration of naming convention. The red box in carrier two illustrates the image and adjacent channel leakage that will be imposed on carrier 2 from carrier 1. 


In the discussions during RAN4 meeting #51bis, it was assumed that the main cause of additional ILPC power step inaccuracy for the case of DC-HSUPA, when transmitting with unequal powers on the two carriers would be finite image rejection and ACLR. Assuming that the output power levels have been calibrated for the case of equal powers on both carriers, an assessment of the power step inaccuracy for power steps taken from a starting point (t1), where there was an original power imbalance (c), can be made. It is understood that the additional power step inaccuracy due to image and ACLR on the weaker carrier depends on Δrel, defined as Δ2 – Δ1.  An excel calculation sheet, showing the additional inaccuracy in a power step originating at different Δ1 can be found in Table 1. The formulas arriving at the inaccuracies can be examined by double-clicking the embedded excel sheet object. As can be seen from the calculations, the power step inaccuracy for the weaker carrier is larger for Δrel = 2 than for Δrel = 1.
Table 1 Calculation of error in power step due to image and ACLR at different original power difference between carrier 1 and carrier 2.
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0 0.02 0.02 0.00 0.01

-1 -0.98 0.02 0.01 0.01

-2 -1.97 0.03 0.01 0.01

-3 -2.97 0.03 0.01 0.02

-4 -3.96 0.04 0.01 0.02

-5 -4.95 0.05 0.01 0.03

-6 -5.94 0.06 0.02 0.04

-7 -6.92 0.08 0.02 0.05

-8 -7.90 0.10 0.03 0.06

-9 -8.88 0.12 0.03 0.07

-10 -9.84 0.16 0.04 0.09

-11 -10.80 0.20 0.05 0.11

-12 -11.75 0.25 0.06 0.14

-13 -12.69 0.31 0.08 0.17

-14 -13.62 0.38 0.09 0.21

-15 -14.52 0.48 0.12 0.26

-16 -15.41 0.59 0.14 0.31

-17 -16.27 0.73 0.17 0.38

-18 -17.10 0.90 0.21 0.45

-19 -17.89 1.11 0.25 0.54

-20 -18.64 1.36 0.29 0.63

-21 -19.35 1.65 0.34 0.74

-22 -20.01 1.99 0.39 0.85

-23 -20.62 2.38 0.45 0.96

-24 -21.17 2.83 0.51
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Assuming that the allowed tpc commands transmitted to the individual carriers are  up, down or hold, and assuming a power step size of for the TPC algorithm to be 1 dB,  the different combinations that are possible and their corresponding Δrel are listed in Table 2. 
Table 2 TPC command combinations and resulting Δrel
	TPC c1
	TPC c2
	Δrel

	UP
	UP
	0

	UP
	DOWN
	-2

	UP
	HOLD
	-1

	DOWN
	UP
	2

	DOWN
	DOWN
	0

	DOWN
	HOLD
	1

	HOLD
	UP
	1

	HOLD
	DOWN
	-1

	HOLD
	HOLD
	0


As can be seen the resulting Δrel  is dependent on the combination of TPC commands, where the worst cases with respect to power step inaccuracy for the weaker carrier are the combinations that generate a Δrel = 2. 

In the simulation assumptions in [2], the proposed model was based on the rough estimates of additional power step inaccuracies in Table 1. The proposed model 1 from [2] has been repeated below for convenience in order to illustrate an example. The number in the green marked cell in Table 3, has been derived using the green marked value from Table 1, i.e,  number in the cell in the column for Δrel = 2, and the row for Δ1 = 1. The inaccuracy model was then set to be the original inaccuracy of +/- 0.5 dB + the additional inaccuracy from Table 1 of 0.03 dB, and rounded upwards to the closest number with one decimal point, being 0.6 dB. Similarly the inaccuracy for the yellow marked cell in Table 3 was derived using the the yellow marked value from Table 1. 
Table 3: Inner loop power control inaccuracy model # 1

	TPC power step tolerance on each individual carrier
	Power difference between the carriers

	
	Power step = 1  dB (Note 1)
	

	Single Carrier
	± 0.5 dB
	N/A

	Dual carrier
	± 0.6 dB
	P(Carrier 1) ( P(Carrier 2) - 5dB



	Dual carrier
	± 0.6 dB
	P(Carrier 2) - 5 ( P(Carrier 1) ( P(Carrier 2) - 10dB




	Dual carrier
	± 0.8 dB
	P(Carrier 2) - 10 ( P(Carrier 1) ( P(Carrier 2) – 15 dB

	Note 1: Given that TPC_cmd_1 represents the TPC command for carrier 1 and TPC_cmd_2 represents the TPC_command for carrier 2, the requirement is valid for any combination of TPC_cmd_1 and TPC_cmd_2, i.e any combination of (TPC_cmd_1, TPC_cmd_2) from the set defined as [(+1,+1); (+1, 0); (+1, -1); (0, +1); (0, 0); (0, -1); (-1, +1); (-1, 0); (-1, -1)].


3. Summary
An analysis of the effect of finite image rejection and spectral re-growth on ILPC accuracy for DC-HSUPA has been provided. The analysis is intended to serve as motivation for the system performance evaluation simulation assumptions provided in [2].
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