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1. Summary

During the TELCO_17_03_2005 conference call, there was general agreement to use the equation ‘CM-1dB’ relative to the REL 5 reference case (c/d=12/15, hs/c=24/15) for the different CM HSUPA configurations. This contribution looks at how this agreement can be implemented in TS25.133 to define the E-TFC performance requirements in REL6.  
A draft CR proposal [1] is provided for discussion 

2. Introduction

The assumption agreed during TELCO_17_03_2005 was to use the equation 

MPR = MAX (CM-1, 0) dB







[EQ1]



Where MPR is the Maximum Power Reduction to the nominal maximum output power for each UE power class and CM is the Cubic Metric of the E-TFC transmitter configuration 
3. CM / MPR for REL 6 e-dch
Enhanced transport format combination (E-TFC) selection is the process by which the UE selects how much data to transmit within a transmission time interval (TTI). The aim of the E-TFC selection process is to transmit as much data as possible with the transmit power available in the UE. The E-TFC selection process considers the amount of transmission power remaining for E-DPDCH after transmission of the DPCCH, DPDCH (if transmitted), HS-DPCCH (if transmitted) and E-DPCCH and then determines how much data can be sent on the E-DPDCH. 
4. E-TFC Supported procedure

For E-TFC selection, the amount of transmission power remaining for the E-DPDCH depends on the CM and corresponding Maximum Power Reduction value which in turn varies with the different relative powers of the channels. In order for the UE to determine if an E-TFC is supported the UE would need to compute the CM values (and corresponding MPR) for all block sizes (max 128) for each configuration. Given that there may be ‘n’ HARQ profiles per E-TFC then the number E-TFC MPRs that would need to be computed is N x 128.
5. CM / MPR options for E-TFC supported procedure 
Since there can be a large number of rates or E-TFCs it may be too complex to compute in real time and store or too memory intensive to compute off-line and store all possible E-TFCs MPR values.  One reason for the real time difficulty is that determining each MPR can involve computing the large number of available E-TFCs which must be periodically reviewed during a TTI period (worst case 2 ms) to determine if they are candidates for selection. 

Based on this a number of approaches (option 1- 4) could be used to define the CM/ Maximum Power Reduction used in the E-TFC selection process:

Option 1: Aggressive E-TFC MPR selection  

The UE could ignore the Maximum Power Reduction in the E-TFC selection process and assume that the maximum power is always available irrespective of channel combination and relative powers to be transmitted. This will tend to result in the UE selecting to transmit a larger amount of data, and if the resulting channel combination and relative power levels has a high Maximum Power Reduction then the data will actually be transmitted at less than the maximum power level (by an amount equal to the MPR value).  The consequence is that this data block will have a higher block error probability than intended and so is more likely to need re-transmission. A benefit of this approach is that it is simple to implement in the UE.    
Option 2: Conservative E-TFC MPR selection  
The UE could assume a worst case Maximum Power Reduction in the E-TFC selection process. This will tend to result in the UE selecting to transmit a smaller amount of data, and if the resulting channel combination  and relative powers do not actually have a high Maximum Power Reduction value then the UE will not be utilising all of its available transmit power. A benefit of this approach is that it is simple to implement in the UE. This proposal is inline with [2]
Option 3: Exact E-TFC MPR selection  
The UE could consider all of the N x 128 possible data block sizes and for each one compute the appropriate MPR value. Based on this MPR value the UE would consider whether there is sufficient available power to transmit each block size. Note that the MPR values will also depend on whether the DPDCH is transmitted, whether HS-DPCCH is transmitted, and which HARQ profile (i.e., E-DPDCH power offset) and the different beta combination is selected. This approach is the most optimal in terms of selecting the best block size to transmit, but it is also the most complex approach for the UE to implement
Option 4: Optimum E-TFC MPR selection  
The UE could store a single value of the Maximum Power Reduction for a range of channel combinations. The value stored would not be the worst case MPR for that combination of channels but would be a good compromise value selected after considering the distribution of MPR values for all of the relative power levels of the E-DPDCH. Therefore, for some block sizes the corresponding channel combination and relative power levels will actually require an MPR that is higher than the value used for the purpose of E-TFC selection. Hence the data will be sent at a lower power level than expected and have a higher probability of re-transmission (similar to approach 1). For some other block sizes the corresponding channel combination and relative power levels will actually require a lower MPR value than that used for the purpose of E-TFC selection. Hence the UE will not be utilising all of its available transmit power (similar to approach 2).  However, overall here is a much higher better probability that the selects an E-TFC close to the optimal one (similar to option 3).
6. proposed E-TFC mpr supported procedure 
The 4th approach (option 4) provides a good compromise between the simplicity of approaches option 1 and 2 and the most complex approach with option 3. Based on option 4 a number of cases can be defined for the inputs for selection the E-TFC MPR {c,d, hs, ec, SF min, number of E-DPDCH codes} and MPR constraint or decision point in terms of ed / c  and the MPR value to be used in the E-TFC selection  
Table 1 below shows how the E-TFCs attributes {c,d, hs, ec, SF min, number of E-DPDCH codes} can be used to define a MPR value for E-TFC selection. This E-TFC MPR may be different than the MPR used for determining the maximum transmit power limit in TS25.101 [3].  Two conditions occur then:

1) MPR > E-TFC MPR        (MPRdiff)
· power margin in TFC selection over estimated hence BLER higher then intended

2) MPR < E-TFC MPR 

· power margin in TFC selection under estimated hence BLER lower then intended  
Statistics in Table 1 show for each case the percentage of E-TFCs in the Expected Operating Region (EOR) that would experience condition 1 or condition 2 as described above.  Also given is the average amount that MPR and E-TFC MPR differ for all the cases in the EOR.  
The EOR are the E-TFCs with Bed/Bc greater than the lowest possible Bed/Bc that would ever be assigned to a E-TFC.  For example, for case 2 in Table 1 with 1 E-DPDCH and SF=64 the smallest Bed/Bc might be 0.5.  Hence, the EOR are all E-TFCs in case 2 with Bed/Bc>0.5.  
Note that maximum MPRdiff = MPR – E-TFC MPR was 0.25dB for Table 1 cases 2-12. Case numbering is non-sequential to due to some cases being merged with others.
Table 1 – Inputs and Criteria for selecting MPR for E-TFC Selection
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* For SFmin = 2 the ed / c needs to be scaled by sqprt (2) to match 25.213 scaling

Note for Ncodes=4 there are 2xSF4 and 2xSF2 codes
6
cr proposal

A revised draft CR based on CM is provided for REL6 HSUPA E-TFC selection is provided in [1] for discussion to show how the requirements could implemented in the specifications
7
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ANNEX A – Inputs and Criteria for selecting MPR for E-TFC Selection
Unlike in Table 1, In Table A1 an E-TFC MPR criterion is used to minimize the difference of MPR and E-TFC MPR.   Note the figures below correspond to Table A1.

Table A1 – Inputs and Criteria for selecting MPR for E-TFC Selection

[image: image2.wmf]EOR

"A" TRUE

"A" FALSE

Criteria

Prob

Avg

Prob

Avg

Bed/Bc

Case

Bc

Bhs

Bd

Bec

Bed

SF

min

Ncodes

(dB)

(dB)

"A"

(%)

(dB)

(%)

(dB)

1

>0

>0

0

0

0

NA

0

1

1

none

77.8

0.38

22.2

0.51

NA

2

>0

0

0

>0

>0

>4

1

0.25

0

Bed/Bc<2.5

0.75

0.12

26.6

0.15

>0.5

3

>0

0

0

>0

>0

4

1

0.25

0

Bed/Bc<2.5

0.339

0.17

2.7

0.24

>2

4

>0

>0

0

>0

>0

4

1

0.1

0

Bed/Bc<2.5

0

0.0

4.1

0.09

>2

5

>0

>=0

0

>0

>0

4

2

0.25

0

Bed/Bc<4

0.0

0.0

8.6

0.22

>3

6

>0

>=0

0

>0

>0

2

2

0.5

0

Bed/Bc<2.5

0

0.0

0

0

>4

7

>0

>=0

0

>0

>0

2

4

1

0.6

Bed/Bc<2.5

0.0

0.11

0

0

>5

8

>0

0

>0

>0

>0

>=4

1

0.5

0

Bed/Bc<2

15.2

0.25

10.3

0.40

>0.5

9

>0

>0

>0

>0

>0

>=4

1

1

1

none

7.5

0.33

88.0

0.85

>0.5

10

>0

>=0

>0

>0

>0

4

2

0.75

0.5

Bed/Bc<2

3.7

0.25

94.2

0.49

>3

11

>0

0

>0

>0

>0

2

2

0.75

0.4

Bed/Bc<2.5

1.93

0.2

97.0

0.398

>4

12

>0

>0

>0

>0

>0

2

2

0.5

0.5

none

1.2

0.18

97.8

0.01

>4

Expected Operating Region

MPR> E-TFC MPR

MPR< E-TFC MPR



E-DPDCH

E-TFC MPR

Inputs for selecting E-TFC MPR


* For SFmin = 2 the ed / c needs to be scaled by sqprt (2) to match 25.213 scaling

Note for Ncodes=4 there are 2xSF4 and 2xSF2 codes
Note the figures below correspond to Table A1.

Figure 1 – Case 1 DTX:  PA MPR and TFC CLIP/MARGIN vs. Bhs/Bc
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Figure 2 - Case 2 SF>4 Bd=0:  PA MPR and TFC CLIP/MARGIN vs. Bed/Bc
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Figure 3 – Case 3 1xSF4 Bd=0: PA MPR and TFC CLIP/MARGIN vs. Bed/Bc
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Figure 5 – Case 5 2xSF4, Bd=0: PA MPR and TFC CLIP/MARGIN vs. Bed/Bc
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Figure 7 – Case7 2xSF4+2xSF2, Bd=0: PA MPR and TFC CLIP/MARGIN vs Bed/Bc
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Figure 9 – Case 8 1xSF4, Bhs=0: PA MPR and TFC CLIP/MARGIN vs Bed/Bc
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Figure 10 – Case 11 2xSF2, Bhs=0

[image: image1.wmf]E-TFC

MPR

EOR

Prob

Avg

Prob

Avg

Bed/Bc

Case

Bc

Bhs

Bd

Bec

Bed

SF

min

Ncodes

(%)

(dB)

(%)

(dB)

1

>0

>0

0

0

0

NA

0

1

NA

2

>0

0

0

>0

>0

>=4

1

0.25

0.87

0.18

97.0

0.25

>0.5

4

>0

>0

0

>0

>0

4

1

0

0.00

0.00

0.00

0.00

>2

5

>0

>=0

0

>0

>0

4

2

0.1

0.45

0.15

0.00

0.00

>3

6

>0

>=0

0

>0

>0

2

2

0

0.00

0.00

0.00

0.00

>4

7

>0

>=0

0

>0

>0

2

4

0.5

28.9

0.12

0.00

0.00

>5

8

>0

0

>0

>0

>0

>=4

1

0.75

0.81

0.15

95.6

0.66

>0.5

9

>0

>0

>0

>0

>0

>=4

1

1.4

1.95

0.16

94.3

1.24

>0.5

10

>0

>=0

>0

>0

>0

4

2

0.7

1.49

0.13

95.5

0.67

>3

11

>0

0

>0

>0

>0

2

2

0.5

1.45

0.18

97.4

0.50

>4

12

>0

>0

>0

>0

>0

2

2

0.5

1.45

0.18

97.3

0.50

>4

MPR>E-TFC MPR

MPR<E-TFC MPR

E-DPDCH

(dB)

Inputs for selecting E-TFC MPR

Expected Operating Region


