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1
Introduction
In [1], [2] realistic simulation assumptions and link models were derived from the system simulations needed to study the impact of E-DCH Phase discontinuity. Subsequent to the discussion of [1],[2], an ad hoc meeting was held in RAN4 #46 to discuss the modifications to the assumptions prior to other companies providing results for the next meeting. In [3], a summary of the minutes of this meeting was provided. As per [3], a request was made to all companies to provide a PA phase/power characteristic that can be used to help assign the phase steps to the simulated power profile. In this document, we provide such a characteristic.
2
UL Power Amplifier Phase/Power Characteristic

In [3], as part of the E-DCH phase discontinuity ad-hoc meeting minutes, the following was noted:

It was felt that applying fixed or scaled phase steps at the power transitions was not representative of real UE performance since the distortion mechanism being simulated is likely to be compression. As such the relationship between phase and power is not linear and only the power changes at the highest levels are likely to create significant phase steps. Therefore it was agreed that a generic model for power/phase would be used to assign the phase steps to the simulated power profile. Proposals are requested for what this model should look like which keeps open the option of using lower cost PA in future designs
In this chapter, we provide a sample model of the PA Phase v/s PA power relationship. Figure 1 illustrates the phase offset at the output of a LB PA as a function of PA power. Figure 2 illustrates the phase offset at the output of a HB PA, as a function of PA power. 

[image: image1.emf]
Figure 1: Plot of the Phase (deg) vs Power (dBm) for LB PA (Cell)
[image: image2.emf]
Figure 2: Plot of the Phase (deg) vs Power (dBm) for HB PA (IMT)

In addition to the phase offsets observed at the output of the PA, due to multiple gain stage PA, every time a UE transitions a gain stage, a phase discontinuity is observed.  Table 1 shows the relationship between phase shifts (deg) and power steps (dBm). These phase shifts account for both the phase shifts in Figure 1 and Figure 2, but they also account for the phase discontinuity whenever a PA gain stage transition occurs. 
Table 1: Relationship between Phase Shifts (deg) and Power Steps (dBm)
	Initial UE Tx Power = - 5 dBm

	STEP
	Power Step Size [dB]
	Initial Power (dBm)
	Final Power (dBm)
	Phase shift (Degrees)

	1
	3
	-5
	-2
	3

	2
	6
	-2
	4
	45

	3
	-1
	4
	3
	-2

	4
	6
	3
	9
	8

	5
	-5
	9
	4
	-5

	6
	3
	4
	7
	3

	7
	5
	7
	12
	45

	8
	-6
	12
	6
	-45

	9
	1
	6
	7
	1

	10
	-6
	7
	1
	-5

	11
	-3
	1
	-2
	-45

	12
	5
	-2
	3
	45

	13
	-3
	3
	0
	-3

	14
	-5
	0
	-5
	-45

	15
	3
	-5
	-2
	3

	16
	-3
	-2
	-5
	-3


3
Observations
Based on Figures 1 and 2, and Table 1 we observe the following:

· The maximum phase shift (deg) incurred between input and output of the PA equals 45 degrees.

4
Conclusions

In this document, we have presented the relationship between the phase offset at the output of an UL PA with respect to the input as a function of PA power. 
The data presented here is intended to satisfy the request made in [3] to help assign the phase steps to the simulated power profile for the purpose of E-DCH phase discontinuity test.
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