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1          Introduction

In HSUPA, the Serving Grant (SG) gives the maximum E-DPDCH to DPCCH power ratio that the UE can use in determining the largest E-DCH transport block size.  The E-DCH transport block size is indexed by the E-TFCI.  In the current specifications, the mapping of SG with the E-TFCI may cause some ambiguity.
2         Discussion
The mapping of the SG with the E-TFCI can be determined using the E-TFC selection procedure in [1] (Section 11.8.1.4) or in computing the gain factors in [2] (Section 5.1.2.5B.2).  In both methods, a set of reference E-TFCI, E-TFCIref,m is used in the calculations.
2.1
Using E-TFC Selection Procedure in 25.321 [1]
Taking the case where E-DPDCH power extrapolation formula is configured, for a given Serving Grant, the maximum number of bits Kmax, of scheduled data with a 1 bit granularity for upcoming transmission using the reference E-TFC is determined by [1]:
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Equation 1
Where, Ke,ref,m is the transport block size of the reference E-TFCIref,m, Le,ref,m is the number of E-DPDCHs used and Aed,m is the quantized amplitude ratio assigned to E-TFCIref,m.  It is further stated in [1] that:
“This maximum number of bits shall be lower than K e, ref, n bits, where K e, ref, n corresponds to any higher nth reference E-TFC (E-TFCref,n ) and shall be higher or equal to K e, ref, m of E-TFCref,m except if m=1.”
For the simple case of three reference E-TFCI, namely, E-TFCIref,1, E-TFCIref,2 and E-TFCIref,3, with Ke,ref,1, Ke,ref,2 and Ke,ref,3 respectively.  Let Kmax,m be the calculated bits using parameters from E-TFCIref,m.  Kmax is equal to Kmax,m for the Kmax,m that satisfies one of the following conditions:
1) Kmax,1 < Ke,ref,2  
2) Ke,ref,2 ( Kmax,2 < Ke,ref,3
3) Ke,ref,3 ( Kmax,3
However, it is possible that more than one of the above conditions are satisfied or even all of them are satisfied.  It is unclear which of the Kmax,m that satisfies the conditions should be selected.  A possible solution is to use the first Kmax,m that satisfy the above condition.  For example if we have:

1) Calculated Kmax,1 > Ke,ref,2, therefore the condition Kmax,1 < Ke,ref,2 is not satisfied
2) Ke,ref,2 ( Kmax,2 < Ke,ref,3 ( condition satisfied
3) Ke,ref,3 ( Kmax,3 ( condition satisfied
Here, condition 1 is not satisfied but conditions 2 and 3 are satisfied.  Kmax,2 is selected to be Kmax since Kmax,2 is the value that first satisfy the condition.
Proposal 1: The first calculated maximum number of bits based on a reference E-TFCI that meets the condition shall be used as the maximum number of bits.
It is also possible that none of the conditions are satisfied.  It is unclear how Kmax is selected in this case.  For example, consider the following references in Table 1.
Table 1: E-TFCI reference

	m
	1
	2
	3
	4
	5
	6
	7
	8

	Ke,ref,m
	354
	522
	3990
	5302
	5748
	6596
	7800
	9220

	Aed,m
	34/15
	38/15
	42/15
	47/15
	47/15
	53/15
	60/15
	95/15

	Le,ref,m
	1
	1
	6
	6
	6
	6
	6
	6


Assume a Serving Grant of (168/15)2 (e.g. index 29 of Table 9.2.5.2.1.1 Scheduling Grant Table 1 [1]) and (harq = 0, the calculated Kmax,m is shown in Table 2.
Table 2: Calculated Kmax,m
	SG
	Kmax,1
	Kmax,2
	Kmax,3
	Kmax,4
	Kmax,5
	Kmax,6
	Kmax,7
	Kmax,8

	(168/15)2
	8642
	10202
	10640
	11290
	11478
	11045
	10192
	4805


NOTE: Kmax,5 is calculated to be 12240 bits but the largest block size that can be allocated is 11478 bits.  The calculated bits compared with the reference bits size are as follows:
1) Kmax,1 (8642) < Ke,ref,2 (522) ( condition not satisfied
2) Kmax,2 (10202) < Ke,ref,3 (3990) ( condition not satisfied
3) Kmax,3 (10640) < Ke,ref,4 (5302) ( condition not satisfied
4) Kmax,4 (11290) < Ke,ref,5 (5748) ( condition not satisfied
5) Kmax,5 (11478) < Ke,ref,6 (6596) ( condition not satisfied
6) Kmax,6 (11045) < Ke,ref,7 (7800) ( condition not satisfied
7) Kmax,7 (10192) < Ke,ref,8 (9220) ( condition not satisfied
8) Ke,ref,8 (9220) ( Kmax,8 (4805) ( condition not satisfied
It is observed that none of the conditions are met.  A proposed solution is to use the last (i.e. largest) reference transport block size, that is Ke,ref,8 (9220 bits) in this example.
Proposals 2: In calculating the maximum number of bits, if none of the calculated bits using the E-TFCI reference transport block meets any of the criteria, then the maximum number of bits equals to the largest reference transport block.
2.2
Using Computed Gain Factors in 25.214 [2]

In [2], the gain factor (ed,i,harq for the ith E-TFC can be extrapolated using the reference E-TFCI as:
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Equation 2
Where (ed,ref is the gain factor of the reference E-TFC used for the extrapolation, Le,ref and Le,i are the number E-DPDCH used for the reference E-TFC and the ith E-TFC respectively.  Ke,i is the transport block size for the ith E-TFC.  The gain factor can be used to calculate the power ratio of each E-DPDCH to DPCCH, that is, it can be used to compute the Serving Grant required for a particular E-TFC.

As an example, consider the following E-TFCI from the 2ms TTI E-DCH Transport Block Size Table 1 [1].
Table 3: Sample set of E-TFCI from 2ms TTI E-DCH Transport Block Size Table [1]

	E-TFCI
	Ke,i
	Le,i

	102
	9108
	6

	103
	9144
	6

	104
	9220
	6

	105
	9256
	6


We use the same set of reference E-TFCI in Table 1 and (harq = 0.  The (ed,ref is calculated as:
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Equation 3
A reference E-TFCI is selected for each E-TFCI sample in Table 3 [2] and the corresponding (ed,i,harq can be calculated.  The required Serving Grant can the corresponding Serving Grant Index (using the closest value that is greater than the raw Serving Grant in Table 9.2.5.2.1.1 of [1]) can therefore be determined.  These are summarised in Table 4.
Table 4: Gain factor and serving grant for the sample E-TFCI

	E-TFCI
	TrBlk (bits)
	m
	ed,i,harq
	Required SG

	 
	 
	 
	
	Raw
	Index

	102
	9108
	7
	64.84
	112.10
	29

	103
	9144
	7
	64.96
	112.54
	29

	104
	9220
	8
	95
	240.67
	32

	105
	9256
	8
	95.19
	241.61
	32


It can be observed that for the same Serving Grant index of 29, using the E-TFC selection procedure in 25.321 [1] gives a transport block size of 9220 bits whereas using the gain factors from 25.214 [2] gives a transport block size of 9144.  Technically, in order to support a transport block size of 9220 bits, the UE requires a higher gain factor corresponding to a Serving Grant index of 32.  Furthermore the method in 25.214 is used by the scheduler to determine the load consumption.  Hence a possible way to remove this discrepancy is to restrict the maximum bits calculated using the E-TFC selection procedure in 25.321 [1] by the maximum bits allowed by the gain factor for the same Serving Grant.  In the same example, for a Serving Grant index of 29, we have:

· Using E-TFC Selection procedure (25.321), the transport block size is 9220 bits

· The gain factor from 25.214 suggested a transport block size of 9144 bits

· Hence, the final transport block size is 9144 bits (i.e. restricted by the gain factor)

Proposal 3: For a Serving Grant, the transport block size calculated using the E-TFC selection procedure in 25.321 shall not exceed the maximum transport block size for the corresponding gain factor determined using the procedure in 25.214.
3
Conclusion
This contribution listed some possible ambiguities in the 25.321 and 25.214 specifications.  This may cause some discrepancy in calculating the transport block size for a given Serving Grant.  The following are proposed:
Proposal 1: The first calculated maximum number of bits based on a reference E-TFCI that meets the condition shall be used as the maximum number of bits.
Proposals 2: In calculating the maximum number of bits, if none of the calculated bits using the E-TFCI reference transport block meets any of the criteria, then the maximum number of bits equals to the largest reference transport block.

Proposal 3: For a Serving Grant, the transport block size calculated using the E-TFC selection procedure in 25.321 shall not exceed the maximum transport block size for the corresponding gain factor determined using the procedure in 25.214.
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