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1. Introduction
During the RAN4 #35 meeting in Athens, a table based method was proposed for determining the maximum power reduction for E-TFC selection [1]. This is referred to as E-TFC-MPR and is the value that can be used to reduce PMAX  (see Table y in [1])

During discussions at the Athens meeting, it was agreed that other companies would review Table y in [1] and that the E-TFC-MPR values and the number of cases considered in the table would be revisited at the London meeting.

This contribution provides data to further refine the number of cases in Table y and also provides data for the E-TFC-MPR values.

2. Methodology Used to Calculate E-TFC-MPR 
Due to the very large number of combinations that are possible over the quantized values of c, d, hs, ec, and ed, the task of doing real-time calculations of MPR for E-TFC selection would be complex. If there are ranges of values of  for which the MPR is the same (or similar), the task of calculating E-TFC-MPR would be simplified. This is what Table y intended to do.

In this contribution we search for regions that have similar MPR values by exhaustively searching through the entire space of combinations possible for c, d, hs, ec, and ed. The E-TFC-MPR has been calculated using real data collected from actual power amplifiers (PA) in use for R’99 systems (MPR needed to meet ACLR requirements). We have shown previously in [2] that there is a close correlation between these results and the Cubic Metric approach.
These are the additional assumptions we have made

· Given that real power amplifiers have variation in their linearity, we picked multiple parts and quantified the variation in MPR due to part-to-part variation in PA linearity. We found that a value of 0.4 dB margin is needed to account for this variation. The results here are based on the best PA from a linearity perspective within our set of power amplifiers and hence 0.4 dB needs to be added to obtain a realistic E-TFC-MPR.
· Since these power amplifiers are optimized for R’99 systems, one should subtract 1 dB from the results in the plots in order to obtain the E-TFC-MPR values.
· All E-TFC-MPR values are quantized with a resolution of 0.5 dB (round up to the nearest multiple of 0. 5dB).
· All amplitude values of c, d, hs, ec, and ed, are quantized and are based on the relevant specifications [3].

· We use Table y in [1] as a starting point and try and evaluate the E-TFC-MPR and to find ranges of  values over which the E-TFC-MPR value is the same (or similar).

· In summary, to find a E-TFC-MPR value from the plots, subtract 1 dB and add 0.4 dB and then round up to the nearest number that is a multiple of 0.5 dB. If the value is less than 0 dB then set E-TFC-MPR to 0 dB.

Due to large number of data points and simulations that are needed to find patterns in the MPR values, we have not yet completed our definition of Table y (we are about 60% complete). However, our data will show that the current values in Table y are different from our simulations and that further refinement of the table is needed to accurately capture the E-TFC-MPR values for different values of of c, d, hs, ec, and ed.
For reference we list Table y below.
Table y: E-TFC-MPR used for E-TFC selection

	Inputs for selection E-TFC 
	E-TFC-MPR (dB)

	Case
	c
	hs
	d
	ec
	ed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	1
	
	
	0
	0
	0
	NA
	0
	[1.00]

	2
	
	0
	0
	>0
	>0
	
	1
	[0.25]

	3
	
	
	0
	>0
	>0
	4
	1
	[0.00]

	4
	
	
	0
	>0
	>0
	4
	2
	[0.10]

	5
	
	
	0
	>0
	>0
	2
	2
	[0.00]

	6
	
	
	0
	>0
	>0
	2
	4
	[0.50]

	7
	
	0
	>0
	>0
	>0
	
	1
	[0.75]

	8
	
	>0
	>0
	>0
	>0
	
	1
	[1.40]

	9
	
	
	>0
	>0
	>0
	4
	2
	[0.70]

	10
	
	0
	>0
	>0
	>0
	2
	2
	[0.50]

	11
	
	
	>0
	>0
	>0
	2
	2
	[0.50]


3. E-TFC-MPR calculations
3.1 
Table y, Case 1

Figure 1 shows the E-TFC-MPR value as c and hs is varied.
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Figure 1:  Estimated power back-off for ACLR requirements. 
DPCCH and HS-DPCCH active

The proposed E-TFC-MPR value of 1 dB (after accounting for 0.4 dB of margin and the improvement in PA by 1 dB), is sufficient for case 1 of Table y.

3.2 
Table y, Case 2

Case 2 of Table [y] includes a DPCCH, an E-DPCCH and one E-DPDCH channel. It is the minimum configuration for EUL. Dedicated data channel DPDCH and HSDPA are not activated. The required back-off for all combinations of amplitudes is depicted in a three dimensional plot in Figure 2. 
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Figure 2:  Estimated power back-off for ACLR requirements. 

DPCCH, E-DPCCH, and 1 E-DPDCH active

Plotting the same results as a set of two-dimensional curves is shown in Figure 3. 
The proposed MPR value of change request [1] is 0.25 dB (recall that one needs to add 1 dB to account for improvement in PA performance by 1 dB). Figure 3 shows that this value is not sufficient for all combinations of allowed amplitudes βec and βed. For very high values βec of the control channel, which may be not very likely to be used, but nevertheless allowed, the required back-off is higher than proposed in Table [y]. 
From Figure 3, we observe that as ec gets larger, the MPR needed gets larger. For ed, two regions can be identified.
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Figure 3:  Estimated power back-off for ACLR requirements. 
DPCCH, E-DPCCH, and 1 E-DPDCH active. 
 Set of curves for varying βec  
Based on these observations and including for part-to-part variations, a possible change in the proposal in case 2 is as follows: 
Table 1 : Change of E-TFC-MPR used for E-TFC selection in case 2

	Inputs for selection E-TFC 
	ETFC-MPR (dB)

	Case
	βc
	βhs
	βd
	βec
	βed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	2a
	≥ 0
	0
	0
	≤ 12
	> 84
	≥ 4
	1
	[0]

	2b
	≥ 0
	0
	0
	≤ 12
	≤ 84
	≥ 4
	1
	[0.5]

	2c
	≥ 0
	0
	0
	> 12
	> 84
	≥ 4
	1
	[0.5]

	2d
	≥ 0
	0
	0
	> 12
	≤ 84
	≥ 4
	1
	[1.5]


3.3 Table y, Case 3

Case 3 of Table y includes a DPCCH, an E-DPCCH and one E-DPDCH channel. Additionally an HS-DPCCH channel is used. Only the dedicated data channel HS-DPCCH is not activated. The required back-off for all combinations of amplitudes is depicted in a three dimensional plot in Figure 4  using βhs= 15/15 as an example for one amplitude setting of the additional HS-DPCCH channel. 

Plotting the same results as a set of curves is shown in Figure 5 for four different βhs settings. The proposed MPR value in Table y is 0.0 dB. 
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Figure 4:  Estimated power back-off for ACLR requirements. 
 DPCCH, E-DPCCH, 1 E-DPDCH, and HS-DPCCH active. 
 Curves for βhs / βc  =15/15

Figure 5 shows that the value in Table y is not sufficient for all combinations of allowed amplitudes βec and βed and βhs. The results are very similar to that of case 2 except that for low amplitude values the required back-off is increased. The required back-off is higher than proposed in Table [y]. 
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Figure 5:  Estimated power back-off for ACLR requirements. 

DPCCH, E-DPCCH, 1 E-DPDCH, and HS-DPCCH active. 

A possible change in the proposal in case 3 could be the same as proposed in case 2, independent from the amplitude of the additional HS-DPCH channel: 
Table 2: Change of E-TFC-MPR used for E-TFC selection in case 3
	Inputs for selection E-TFC 
	ETFC-MPR (dB)

	Case
	βc
	βhs
	βd
	βec
	βed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	3a
	≥ 0
	≥ 0
	0
	≤ 12
	> 84
	4
	1
	[0]

	3b
	≥ 0
	≥ 0
	0
	≤ 12
	≤ 84
	4
	1
	[0.5]

	3c
	≥ 0
	≥ 0
	0
	> 12
	> 84
	4
	1
	[0.5]

	3d
	≥ 0
	≥ 0
	0
	> 12
	≤ 84
	4
	1
	[1.5]


3.4
Table y, Case 4
In case 4 of Table y an additional second E-DPDCH channels is included, compared with case 3. Both EUL channels are established as I and Q components on one single spreading code. The WCDMA scrambling scheme is optimized for such signal constellations with respect to a low peak-to-average ratio. Thus it is not surprising that the back-off performance is more homogenous than in case 3 with respect to varying E-DPCCH amplitudes.

The required back-off for all combinations of amplitudes is depicted in Figure 6 using for one amplitude (βhs= 15/15) setting as an example. Plotting as a set of curves is shown in Figure 7 for four different βhs settings. The proposed MPR value in Table y is 0.1 dB (which gives 1.1 dB including the inherent margin of 1 dB). 
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Figure 6:  Estimated power back-off for ACLR requirements. 
 DPCCH, E-DPCCH, 2 E-DPDCH, and HS-DPCCH active. SF1 = SF2 = 4.
 Curves for βhs / βc  =15/15
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Figure 7:  Estimated power back-off for ACLR requirements. 
 DPCCH, E-DPCCH, 2 E-DPDCH, and HS-DPCCH active. SF1 = SF2 = 4.

A proposed change to Case 4 is shown in the table below.

Table 3: Change of E-TFC-MPR used for E-TFC selection in case 4
	Inputs for selection E-TFC 
	ETFC-MPR (dB)

	Case
	βc
	βhs
	βd
	βec
	βed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	4a
	≥ 0
	≤ 15
	0
	≥ 0
	> 95
	4
	2
	[0]

	4b
	≥ 0
	> 15
	0
	≥ 0
	> 95
	4
	2
	[0.5]

	4c
	≥ 0
	≥ 0
	0
	≥ 0
	≤ 95
	4
	2
	[2.0]


3.4 Table y, Case 5

Case 5 is similar to Case 4 except that SFmin is 2 and the number of E-DPDCH codes used is 2.
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Figure 8:  Estimated power back-off for ACLR requirements. 

DPCCH, E-DPCCH, 2 E-DPDCH, and HS-DPCCH active. SF1 = 2, SF2 = 2.
 Curves for βhs / βc  =15/15

In Figure 9 we plot variation in MPR as a function of hs and ed/c. We note that for small values of ed/c that the MPR needed is large (in some cases > 2 dB). This value is much larger from the proposed value of 0 dB in Table y.

Also, if certain combinations of beta factors are disallowed, then E-TFC-MPR values will be lower. However, the basis for restricting certain combinations of beta factors is not obvious.
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Figure 9:  Estimated power back-off for ACLR requirements. 

DPCCH, E-DPCCH, 2 E-DPDCH, and HS-DPCCH active. SF1 = 2, SF2 = 2.

3.5 Table y, Case 6 
Case 6 is similar to Case 5 except that number of E-DPDCH codes used is 4.
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Figure 10:  Estimated power back-off for ACLR requirements. 

DPCCH, E-DPCCH, 4 E-DPDCH, and HS-DPCCH active. SF1 = 2, SF2 = 2.
 Curves for βhs / βc  =15/15
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Figure 11:  Estimated power back-off for ACLR requirements. 
 DPCCH, E-DPCCH, 2 E-DPDCH, and HS-DPCCH active. SF1 = 2, SF2 = 2

In Figure 11 we plot variation in MPR as a function of hs and ed/c. We note that the MPR needed is large (~ 2.5 dB). This value is much larger from the proposed value of 0.50 dB in Table y.
Restricting beta factor combinations in this case is not as useful in reducing E-TFC-MPR.
4. Conclusions 

We have investigated the E-TFC-MPR values for Cases 1 to 6 in Table y. We recommend that the E-TFC-MPR calculations also include margin for part-to-part variation of 0.4 dB and that a quantization resolution of 0.5 dB be used.
The results here are in many cases much higher than results in Table y [1]. Additionally, the results indicate that further refinement in the test cases defined in Table y is possible. 

More work needs to be done to reconcile the differences between our results and those proposed in [1]. We plan to present more complete results at the next meeting (cases 7 to 11).
An important observation is that it is possible to have reduced E-TFC-MPR values if one is able to restrict certain combinations of beta values from being used. It is not obvious to us that the core specifications [3] allow for much flexibility in defining these restrictions.
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