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1
Introduction
In [1], a power amplifier (PA) phase/power characteristic, that can be used to help assign the phase steps to the simulated power profile of E-DCH, was provided based on the agreement in [2]. There was further request to provide a more realistic and stringent phase shift model including the hysteresis in a PA. In this contribution, we provide a new phase shift model including the hysteresis in the PA and propose a test requirement based on the provided phase shift model. It should be noted that the phase shift model in this contribution is different from the one in [3].
2
UL Power Amplifier Phase Shift Model
Considering the following factors below, a new phase shift model is presented in Table 1. In RAN4 #47, it was pointed out that the phase shift model in [3] was too loose. In this contribution, we came up with more stringent phase shift model shown in Table 1.
· Phase offsets observed at the output of the PA

· Phase discontinuity due to the multiple gain stage PA

· Hysteresis in the PA

Table 1 shows the relationship between phase shifts (deg) and power steps (dBm). The power profile consists of E-DCH power profile in [4] and HS-DPCCH power profile in [2]. The timing offset of HS-DPCCH compared to the E-DCH is 33.3% of the TTI, which is 2560 chips. In Table 1, one step corresponds to one slot (2560 chips).
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
	30

	3
	-1
	4
	3
	-2

	4
	6
	3
	9
	8

	5
	-5
	9
	4
	-5

	6
	0
	4
	4
	0

	7
	3
	4
	7
	3

	8
	0
	7
	7
	0

	9
	5
	7
	12
	20

	10
	-6
	12
	6
	-20

	11
	1
	6
	7
	1

	12
	-6
	7
	1
	-5

	13
	-3
	1
	-2
	-3

	14
	0
	-2
	-2
	0

	15
	5
	-2
	3
	3

	16
	-3
	3
	0
	-3

	17
	-5
	0
	-5
	-30

	18
	0
	-5
	-5
	0

	19
	3
	-5
	-2
	3

	20
	0
	-2
	-2
	0

	21
	0
	-2
	-2
	0

	22
	-3
	-2
	-5
	-3

	23
	0
	-5
	-5
	0

	24
	0
	-5
	-5
	0


3
Test Procedure
To set the minimum requirement, the following test procedure is proposed along the minimum requirement.
1) The UE is set up so that it transmits at relative power according to the power profile in Table 1.

2) The phase discontinuities in the transmitted signal are measured and should satisfy the minimum requirement as following:

“The phase discontinuity for E-DCH shall not exceed the value, specified in Table 2, 91.7% of the time.”
3) The test is repeated at different absolute power levels to cover the whole dynamic range of the transmitter.

Table 2: Phase discontinuity minimum requirement for E-DCH

	Phase discontinuity for E-DCH 
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4
Existing Phase Discontinuity Requirements
The minimum requirement of phase discontinuity for uplink DPCH is given as [5]:


The rate of occurrence of any phase discontinuity on an uplink DPCH for the parameters specified in table 6.16 shall not exceed the values specified in table 6.17. Phase shifts that are caused by changes of the UL transport format combination (TFC), compressed mode and HS-DPCCH are not included. When calculating the phase discontinuity, the requirements for frequency error and EVM in subclauses 6.3 and 6.8.2 for each timeslot shall be met.

Table 6.16: Parameters for Phase discontinuity

	Parameter
	Unit
	Level

	Power control step size
	dB
	1



Table 6.17: Phase discontinuity minimum requirement

	Phase discontinuity Δθ in degrees
	Maximum allowed rate of occurrence in Hz

	Δθ ( 30
	1500

	30 < Δθ ( 60
	300

	Δθ > 60
	0



In the context of what we proposed, we can interpret it approximately as “The phase discontinuity for DPCH shall not exceed 30 degrees 80% of the time.”
On the other hand, the minimum requirement of phase discontinuity for HS-DPCCH is given as [5]:


The phase discontinuity for HS-DPCCH shall not exceed the value specified in table 6.18 90% of the time. When calculating the phase discontinuity, the requirements for frequency error and EVM in sub clauses 6.3 and 6.8.2, respectively shall be met.

Table 6.18: Phase discontinuity minimum requirement for HS-DPCCH at HS-DPCCH slot boundary

	Phase discontinuity for HS-DPCCH Δθ in degrees
	Δθ ( 30



In the context of what we proposed, we can interpret it as “The phase discontinuity for HS-DPCCH shall not exceed 30 degrees 90% of the time.”
Since the current requirement already allows at least up to 30 degrees of phase discontinuity, we proposed the same upper limit for the phase discontinuity in E-DCH transmission. In addition, referring to Table 1, there are two occurrences of 30 degrees, where in practice the phase discontinuity might have more than 30 degrees. As a result, 2/24 = 8.3% of the time may not satisfy the minimum requirement, when we follow the power profile in Table 1. 
4
Conclusions

We have presented a new phase shift model reflecting the hysteresis in the PA and have proposed a minimum test requirement based on the provided phase shift model with given power profile.
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