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1. Introduction
In RAN4 meeting 47bis, an updated power profile to be used in simulations was presented[1]. The purpose of [1] was to provide a common basis for analysis of the frequency of gain-switching when assuming a general transmitter design with hysteresis. Such an analysis was later made in [2] and [3]. Errors in the derivation of the power profile suggested in [1] were later found, and an updated analysis was provided in [4], which was later amended in [5]. This contribution aims to verify the results found in [5], based on the updated power profile.
2. On the offset between HS-DPCCH and E-DCH

The offset between HS-DPCCH and E-DCH is configurable in the system, and it is important to note that link results might differ depending on the configuration. Two main scenarios can be envisioned.

1. Offset is 3 symbols, so that the abrupt power ramping due to E-DCH occurs in the pilot field of DPCCH

2. Offset is such that the power ramping occurs in other fields of the DPCCH.
Although the illustration/derivation of the power profile in [1], [4] or [5] assumes an offset of 10 symbols, we believe that the link performance should be evaluated for different offsets, in order to get a better understanding of the worst case loss due to phase discontinuity.

3. Power Profile
For the analysis in the coming chapter a power profile similar to the one suggested in [5] has been used. A detailed calculation of the beta factor settings in each slot is provided for information in Table 1 of the Appendix. The difference between the power profile in [5] and the one used in this paper is that in [5] the E-DPCCH is DTXed in slots 16-18 and slots 22-24. Updated results using the exact same profile as in [5] will be provided at a later stage, although the conclusions in the paper will be very similar.
4. Gain Switching Analysis

In [5] an analysis regarding the frequency of gain-switching when transmitting according to the power profile is provided. The analysis assumes different distance between switching points and shows that the frequency of occurred switchpoints is around 25% for minimum distances of  less than 11 dB, and  17% for minimum distances larger than 11 dB.  As can be seen from the analysis, gain switching is less frequent for particular initial power settings. Results, for the case of a minimum distance between switch points of 7 dB is provided in Figure 1. The least sensitive initial power for this particular scenario is -5 dBm, for which less than 5 % of the slot borders generate a gain switch. The worst case is instead for an initial power of 1 dBm. In the following simulations, we have focused on simulating using the worst case initial power of 1 dBm.
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Figure 1 Gain switching analysis for the minimum difference between switch points of 7 dB.

5. Link performance Analysis

Link performance analysis has been made using the initial power of 1 dBm, offset between HS-DPCCH and E-DCH of 3 symbols and assuming the power profile in Figure 1. Different phase-discontinuity models were assumed and are defined in Table 1. The resulting link performance loss at the 70% throughput level is shown in Table 1. The resulting performance loss for Ack mis-detection is shown in Table 2. As can be seen from the result there is a substantial loss ranging from 0.5 to 2.3 dB for 40 degrees phase discontinuity (Model #1). A more reasonable requirement level would be to limit the phase discontinuity to around 20 degrees, for which the loss ranges from 0.2 to 0.4 dB.
Table 1 Phase-discontinuity models

	Model#1
	Model#2
	Model#3
	Model#4

	
	
	
	

	40
	30
	20
	10

	10
	10
	10
	10

	-10
	-10
	-10
	-10

	-40
	-30
	-20
	-10

	10
	10
	10
	10

	-10
	-10
	-10
	-10

	10
	10
	10
	10

	40
	30
	20
	10

	-10
	-10
	-10
	-10

	10
	10
	10
	10

	-10
	-10
	-10
	-10

	10
	10
	10
	10

	-40
	-30
	-20
	-10

	10
	10
	10
	10

	-10
	-10
	-10
	-10

	10
	10
	10
	10

	40
	30
	20
	10

	-10
	-10
	-10
	-10


Table 2. Link performance loss in dB@ 70% throughput. 

	
	Loss in dB

	
	AWGN
	TU3

	Model#1
	0,3
	0,7

	Model#2
	0,2
	0,5

	Model#3
	0,2
	0,4

	Model#4
	0,1
	0,3


Table 3. Ack mis-detection performance loss in dB @ 1% error rate.

	
	Loss in dB

	
	AWGN
	TU3

	Model#1
	2,3
	1,3

	Model#2
	0,9
	0,7

	Model#3
	0,3
	0,3

	Model#4
	0,1
	-0,1


6. Conclusion

An attempt to verify the conclusions in [5] has been made. It is shown that the link performance loss substantial for the proposed requirements in [5]. Assuming the worst case scenario of initial power, offset between HS-DPCCH and E-DCH and minimum distance between switch points of 7 dB, a suitable requirement is a maximum phase shift of 20 degrees, occurring in 25 % of the slot boundaries of the proposed power profile.
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7. Appendix

Table A1. Power profile, with beta-factors. Note that the table is an embedded excel sheet.

[image: image2.emf]Slot numberDPCCH (lin)E-DPCCH (dB)E-DPCCH (lin)E-DPDCH (dB)E-DPDCH (lin)HS-DPCCH (dB)HS-DPCCH (lin)Total Tx Power (dB)Total Tx power (lin)Power stepTotal Tx Power (dBm)

Init 1 DTX 0,00 - 0,00 DTX 0,00 1,00 0,00 0

1 1 2,05 1,60 3 2,00 DTX 0 6,63 4,60 6,6273 6,6273

2 1 2,05 1,60 3 2,00 6 3,98 9,34 8,58 2,7080 9,3353

3 1 2,05 1,60 3 2,00 5 3,16 8,90 7,76 -0,4355 8,8997

4 1 2,05 1,60 9 7,94 5 3,16 11,37 13,71 2,4706 11,3704

5 1 2,05 1,60 9 7,94 DTX 0,00 10,23 10,55 -1,1388 10,2316

6 1 2,05 1,60 9 7,94 DTX 0,00 10,23 10,55 0,0000 10,2316

7 1 2,05 1,60 12 15,85 DTX 0,00 12,66 18,45 2,4292 12,6608

8 1 2,05 1,60 12 15,85 DTX 0,00 12,66 18,45 0,0000 12,6608

9 1 2,05 1,60 12 15,85 5 3,16 13,35 21,62 0,6869 13,3477

10 1 2,05 1,60 6 3,98 5 3,16 9,89 9,75 -3,4586 9,8891

11 1 2,05 1,60 6 3,98 6 3,98 10,24 10,57 0,3503 10,2393

12 1 2,05 1,60 6 3,98 DTX 0,00 8,19 6,59 -2,0534 8,1859

13 1 2,05 1,60 3 2,00 DTX 0,00 6,63 4,60 -1,5586 6,6273

14 1 2,05 1,60 3 2,00 DTX 0,00 6,63 4,60 0,0000 6,6273

15 1 2,05 1,60 3 2,00 5 3,16 8,90 7,76 2,2724 8,8997

16 1 2,05 1,60 DTX 0,00 5 3,16 7,61 5,77 -1,2904 7,6093

17 1 2,05 1,60 DTX 0,00 DTX 0,00 4,16 2,60 -3,4521 4,1572

18 1 2,05 1,60 DTX 0,00 DTX 0,00 4,16 2,60 0,0000 4,1572

19 1 2,05 1,60 3 2,00 DTX 0,00 6,63 4,60 2,4702 6,6273

20 1 2,05 1,60 3 2,00 DTX 0,00 6,63 4,60 0,0000 6,6273

21 1 2,05 1,60 3 2,00 5 3,16 8,90 7,76 2,2724 8,8997

22 1 2,05 1,60 DTX 0,00 5 3,16 7,61 5,77 -1,2904 7,6093

23 1 2,05 1,60 DTX 0,00 DTX 0,00 4,16 2,60 -3,4521 4,1572

24 1 2,05 1,60 DTX 0,00 DTX 0,00 4,16 2,60 0,0000 4,1572















































_1283678238.xls
Without BEC in initial power

		

				Slot number		DPCCH (lin)		E-DPCCH (dB)		E-DPCCH (lin)		E-DPDCH (dB)		E-DPDCH (lin)		HS-DPCCH (dB)		HS-DPCCH (lin)		Total Tx Power (dB)		Total Tx power (lin)		Power step		Total Tx Power (dBm)

				Init		1		DTX		0.00		-		0.00		DTX				0.00		1.00		0.00		0		0

				1		1		2.05		1.60		3		2.00		DTX		0		6.63		4.60		6.6273		6.6273		2.4701504751		4.1572

				2		1		2.05		1.60		3		2.00		6		3.98		9.34		8.58		2.7080		9.3353		5.1781159177		4.1572

				3		1		2.05		1.60		3		2.00		5		3.16		8.90		7.76		-0.4355		8.8997		4.7425766875		4.1572

				4		1		2.05		1.60		9		7.94		5		3.16		11.37		13.71		2.4706		11.3704		7.2132249791		4.1572

				5		1		2.05		1.60		9		7.94		DTX		0.00		10.23		10.55		-1.1388		10.2316		6.0744377422		4.1572

				6		1		2.05		1.60		9		7.94		DTX		0.00		10.23		10.55		0.0000		10.2316		6.0744377422		4.1572

				7		1		2.05		1.60		12		15.85		DTX		0.00		12.66		18.45		2.4292		12.6608		8.5036074166		4.1572

				8		1		2.05		1.60		12		15.85		DTX		0.00		12.66		18.45		0.0000		12.6608		8.5036074166		4.1572

				9		1		2.05		1.60		12		15.85		5		3.16		13.35		21.62		0.6869		13.3477		9.190532827		4.1572

				10		1		2.05		1.60		6		3.98		5		3.16		9.89		9.75		-3.4586		9.8891		5.731912363		4.1572

				11		1		2.05		1.60		6		3.98		6		3.98		10.24		10.57		0.3503		10.2393		6.0821967041		4.1572

				12		1		2.05		1.60		6		3.98		DTX		0.00		8.19		6.59		-2.0534		8.1859		4.0287472122		4.1572

				13		1		2.05		1.60		3		2.00		DTX		0.00		6.63		4.60		-1.5586		6.6273		2.4701504751		4.1572

				14		1		2.05		1.60		3		2.00		DTX		0.00		6.63		4.60		0.0000		6.6273		2.4701504751		4.1572

				15		1		2.05		1.60		3		2.00		5		3.16		8.90		7.76		2.2724		8.8997		4.7425766875		4.1572

				16		1		2.05		1.60		DTX		0.00		5		3.16		7.61		5.77		-1.2904		7.6093		3.4521392558		4.1572

				17		1		2.05		1.60		DTX		0.00		DTX		0.00		4.16		2.60		-3.4521		4.1572		0		4.1572

				18		1		2.05		1.60		DTX		0.00		DTX		0.00		4.16		2.60		0.0000		4.1572		0		4.1572

				19		1		2.05		1.60		3		2.00		DTX		0.00		6.63		4.60		2.4702		6.6273		2.4701504751		4.1572

				20		1		2.05		1.60		3		2.00		DTX		0.00		6.63		4.60		0.0000		6.6273		2.4701504751		4.1572

				21		1		2.05		1.60		3		2.00		5		3.16		8.90		7.76		2.2724		8.8997		4.7425766875		4.1572

				22		1		2.05		1.60		DTX		0.00		5		3.16		7.61		5.77		-1.2904		7.6093		3.4521392558		4.1572

				23		1		2.05		1.60		DTX		0.00		DTX		0.00		4.16		2.60		-3.4521		4.1572		0		4.1572

				24		1		2.05		1.60		DTX		0.00		DTX		0.00		4.16		2.60		0.0000		4.1572		0		4.1572






