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1.  Introduction

In this contribution, we describe a detailed algorithm for calculating the needed number of physical channel bits, which is customized for E-DCH based on the existing Rel-99 algorithm. We also show some numerical examples to help clear understanding about how the spreading factor and the number of physical code channels are calculated from the transport block size. Then, we propose to include the attached text proposal into TR 25.808. 
2. Principle of calculating SF and the number of code channels
In Rel-99/4/5 uplink, number of physical channel bits of DPDCH, i.e., combination of the spreading factor and the number of code channels, is calculated from the selected TFC according to the algorithm defined TS 25.212 section 4.2.7.1.1, which is copied into Annex A for convenience. Basic principle of the algorithm is to minimize amount of puncturing while minimizing the number of code channels transmitted simultaneously.

A fixed mapping should be defined between the transport block size and the number of physical channel bits. A possible way would be as follows.
Proposal:

· The number of physical channel bits, i.e., a combination of the spreading factor and the number of code channels, is calculated from the transport block size according to the algorithm defined TS 25.212 section 4.2.7.1.1 with the following modifications:
· The number of TrCHs is set to 1. 
· If the number of code channels is less than the maximum, the maximum amount of puncturing that can be applied is 1- PLnon-max. For example, PLnon-max could be 0.9 to limit the amount of puncturing to be less than 10%.
· If the number of code channels equals to the maximum, the maximum amount of puncturing that can be applied is 1- PLmax. PLmax would be smaller than PLnon-max. For example, PLmax could be 0.45 to allow the amount of puncturing to be at maximum 55% resulting in the coding rate of about 0.75.
Below is the detailed algorithm according the proposal.

2.1. Determination of SF and number of E-DPDCHs needed
In E-DCH transmission, puncturing can be applied to match the E-DCH bit rate to the E-DPDCH bit rate. The bit rate of the E-DPDCH(s) is limited by the UE capability and restrictions imposed by UTRAN, through limitations on the E-DPDCH spreading factor. 
The maximum amount of puncturing that can be applied is 1-PL, where

· PL = PLnon-max if the number of code channels is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN. 

· PL = PLmax if the number of code channels equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN. 

PL can be either defined by specifications or signalled from higher layers. The number of available bits in the radio frames of one E-DPDCH for all possible spreading factors is denoted by N64, N32, N16, N8, N4 and N2, where the index refers to the spreading factor. The possible number of bits available to the CCTrCH of E-DCH type on all E-DPDCHs, Ne,data, then are {N64, N32, N16, N8, N4, N2, 2(N2, 2(N2+2(N4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {N64, N32, N16, N8, N4, N2, 2(N2, 2(N2+2(N4}. Ne,data, j for the transport format j is determined by executing the following algorithm:
SET1 = { Ne,data in SET0 such that  
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If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then 
/* no puncturing with one E-DPDCH */
Ne,data,j = min SET1 




/* max SF is chosen with one E-DPDCH without puncturing */
else












/* puncturing is needed */
SET2 = { Ne,data in SET0 such that  
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Sort SET2 in ascending order

Ne,data = min SET2

/* minimize the number of codes with allowing puncturing within the puncturing limit (1-PL) */
While Ne,data is not the max of SET2 and the follower of Ne,data requires no additional E-DPDCH do

Ne,data = follower of Ne,data in SET2 
   /* minimize the amount of puncturing without increasing the number of codes */
End while

Ne,data,j = Ne,data
End if
2.2. Numerical example
In this section, a numerical example is shown in Table 1 according to the algorithm described in section 2.1, where 

· 2ms TTI is assumed and 

· the possible number of bits available to the CCTrCH of E-DCH type is {N16, N8, N4, N2, 2(N2, 2(N2+2(N4} and

· PLnon-max = 0.9 and PLmax = 0.45. 
Note that the detailed values of the transport block sizes are just for illustration. 
Table 1: SF/#E-DPDCH mapping table for 2ms TTI

	E-TFI
	Transport block size
	Number of coded bits
	MCS
	Number of E-DPDCHs
	Number of physical channel bits
	Percentage (%) of repetition(+)/puncturing(-)

	0
	100
	384
	16
	1
	480
	25.0 

	1
	256
	852
	8
	1
	960
	12.7 

	2
	512
	1620
	4
	1
	1920
	18.5 

	3
	768
	2388
	2
	1
	3840
	60.8 

	4
	1024
	3156
	2
	1
	3840
	21.7 

	5
	1280
	3924
	2
	1
	3840
	-2.1 

	6
	1536
	4692
	2
	2
	7680
	63.7 

	7
	1792
	5460
	2
	2
	7680
	40.7 

	8
	2048
	6228
	2
	2
	7680
	23.3 

	9
	2304
	6996
	2
	2
	7680
	9.8 

	10
	2560
	7764
	2
	2
	7680
	-1.1 

	11
	2816
	8532
	2
	2
	7680
	-10.0 

	12
	3072
	9300
	2+4
	2xSF2+2xSF4
	11520
	23.9 

	13
	3328
	10068
	2+4
	2xSF2+2xSF4
	11520
	14.4 

	14
	3584
	10836
	2+4
	2xSF2+2xSF4
	11520
	6.3 

	15
	3840
	11604
	2+4
	2xSF2+2xSF4
	11520
	-0.7 

	16
	4096
	12372
	2+4
	2xSF2+2xSF4
	11520
	-6.9 

	17
	4352
	13140
	2+4
	2xSF2+2xSF4
	11520
	-12.3 

	18
	4608
	13908
	2+4
	2xSF2+2xSF4
	11520
	-17.2 

	19
	4864
	14676
	2+4
	2xSF2+2xSF4
	11520
	-21.5 

	20
	5120
	15444
	2+4
	2xSF2+2xSF4
	11520
	-25.4 

	21
	5376
	16212
	2+4
	2xSF2+2xSF4
	11520
	-28.9 

	22
	5632
	16980
	2+4
	2xSF2+2xSF4
	11520
	-32.2 

	23
	5888
	17748
	2+4
	2xSF2+2xSF4
	11520
	-35.1 

	24
	6144
	18516
	2+4
	2xSF2+2xSF4
	11520
	-37.8 

	25
	6400
	19284
	2+4
	2xSF2+2xSF4
	11520
	-40.3 

	26
	6656
	20052
	2+4
	2xSF2+2xSF4
	11520
	-42.5 

	27
	6912
	20820
	2+4
	2xSF2+2xSF4
	11520
	-44.7 

	28
	7168
	21588
	2+4
	2xSF2+2xSF4
	11520
	-46.6 

	29
	7424
	22356
	2+4
	2xSF2+2xSF4
	11520
	-48.5 

	30
	7680
	23124
	2+4
	2xSF2+2xSF4
	11520
	-50.2 

	31
	8192
	24660
	2+4
	2xSF2+2xSF4
	11520
	-53.3 


3. Conclusion

In this contribution, we described the algorithm for calculating the number of physical channel bits, which is based on the Rel-99 method, in more detail. 
We propose to capture the text proposals below into TR 25.808.
--------------------------- Start of text proposal ------------------------------- 
9.1.5
Interleaving and physical channel mapping

FFS.
9.1.6
Determination of SF and number of E-DPDCHs needed
In E-DCH transmission, puncturing can be applied to match the E-DCH bit rate to the E-DPDCH bit rate. The bit rate of the E-DPDCH(s) is limited by the UE capability and restrictions imposed by UTRAN, through limitations on the E-DPDCH spreading factor. 
The maximum amount of puncturing that can be applied is 1-PL, where

· PL = PLnon-max if the number of code channels is less than the maximum allowed by the UE capability and restrictions imposed by UTRAN. 

· PL = PLmax if the number of code channels equals to the maximum allowed by the UE capability and restrictions imposed by UTRAN. 

PL can be either defined by specifications or signalled from higher layers. The number of available bits in the radio frames of one E-DPDCH for all possible spreading factors is denoted by N64, N32, N16, N8, N4 and N2, where the index refers to the spreading factor. The possible number of bits available to the CCTrCH of E-DCH type on all E-DPDCHs, Ne,data, then are {N64, N32, N16, N8, N4, N2, 2(N2, 2(N2+2(N4}.

SET0 denotes the set of Ne,data values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of {N64, N32, N16, N8, N4, N2, 2(N2, 2(N2+2(N4}. Ne,data, j for the transport format j is determined by executing the following algorithm:
SET1 = { Ne,data in SET0 such that  
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If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then 
/* no puncturing with one E-DPDCH */
Ne,data,j = min SET1 




/* max SF is chosen with one E-DPDCH without puncturing */
else












/* puncturing is needed */
SET2 = { Ne,data in SET0 such that  
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Sort SET2 in ascending order

Ne,data = min SET2

/* minimize the number of codes with allowing puncturing within the puncturing limit (1-PL) */
While Ne,data is not the max of SET2 and the follower of Ne,data requires no additional E-DPDCH do

Ne,data = follower of Ne,data in SET2 
   /* minimize the amount of puncturing without increasing the number of codes */
End while

Ne,data,j = Ne,data
End if
--------------------------- End of text proposal ------------------------------- 

Annex A TS 25.212 Section 4.2.7.1.1

--------------------- Start of copy ------------------------- 

4.2.7.1.1
Determination of SF and number of PhCHs needed
In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PhCH(s) is limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor. The maximum amount of puncturing that can be applied is 1-PL, PL is signalled from higher layers. The number of available bits in the radio frames of one PhCH for all possible spreading factors is given in [2]. Denote these values by N256, N128, N64, N32, N16, N8, and N4, where the index refers to the spreading factor. The possible number of bits available to the CCTrCH on all PhCHs, Ndata, then are { N256, N128, N64, N32, N16, N8, N4, 2(N4, 3(N4, 4(N4, 5(N4, 6(N4}.

For a RACH CCTrCH SET0 represents the set of Ndata values allowed by the UTRAN, as set by the minimum SF provided by higher layers. SET0 may be a sub-set of { N256, N128, N64, N32 }. SET0 does not take into account the UE’s capability. 

For other CCTrCHs, SET0 denotes the set of  Ndata values allowed by the UTRAN and supported by the UE, as part of the UE’s capability. SET0 can be a subset of { N256, N128, N64, N32, N16, N8, N4, 2(N4, 3(N4, 4(N4, 5(N4, 6(N4}. Ndata, j for the transport format combination j is determined by executing the following algorithm:
SET1 = { Ndata in SET0 such that [image: image5.wmf]{
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 is non negative }

If SET1 is not empty and the smallest element of SET1 requires just one PhCH then 

Ndata,j = min SET1 

else

SET2 = { Ndata in SET0 such that [image: image6.wmf]{
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 is non negative }

Sort SET2 in ascending order

Ndata = min SET2

While Ndata is not the max of SET2 and the follower of Ndata requires no additional PhCH do

Ndata = follower of Ndata in SET2 

End while

Ndata,j = Ndata
End if
For a RACH CCTrCH, if Ndata,j is not part of the UE’s capability then the TFC j cannot be used. 

--------------------- End of copy ------------------------- 
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