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1 Introduction
On the SI format on E-PUCH, the following agreement has been made.

(1) The MC-HSUPA SI format on E-PUCH shall be compatible with the single-carrier HSUPA SI format on E-PUCH.

(2) SNPL is reported per carrier set or per carrier according to the higher layer configuration.

Based on the above agreement, the following two questions are discussed in the contribution.

(1) The essentiality for extension of SI format on E-PUCH

(2) The extended SI format on E-PUCH

2 Essentiality for extension of SI format on E-PUCH
If the SI format on E-PUCH is not extended, only the 23-bit SI format for SC-HSUPA can be used. This SI format includes 13-bit E-DCH data amount information (5-bit TEBS, 4-bit HLID and 4-bit HLBS), 5-bit SNPL and 5-bit UPH.
For MC-HSUPA UE, SNPL is reported per carrier group or per carrier according to the higher layer configuration. When the UE supports M sub-carrier groups or M carriers and each carrier group or carrier reports its SI independently, 23*M bits are totally required. Among the 23*M bits, there exist the following redundancies:
(1) 13-bit E-DCH data amount information is reported M times, thus 13*(M-1) bits are redundant or wasted.
(2) When the UPH of one carrier can be derived from the UPH of another carrier, the (M-1)*5 bits are redundant or wasted for UPH.

Based on the above analysis, 18*(M-1) bits are redundant or wasted among the 23*M bits under the condition that the UPH of one carrier can be derived from the UPH of another carrier. The ratio of the redundant bits is [18*(M-1)]/[23*M]. Under the condition that the UPH of one carrier can not be derived from the UPH of another carrier, 13*(M-1) bits are redundant or wasted. The ratio of the redundant bits is 13*(M-1)/23*M. The numbers of the redundant bits and the ratios of the redundant bits under the different conditions and the different M values are listed in the following table.
Talbe 1: Numbers and ratios of redundant bits under different conditions and different M values
	
	M=1
	M=2
	M=3
	M=4
	M=5
	M=6

	SI bit number for UE supporting M carrier set or carrier
	23
	46
	69
	92
	115
	138

	With UPH Derivation
	Number of redundant bits  ( 18*(M-1) )
	0
	18
	36
	54
	72
	90

	
	Ratio of redundant bits  ( 18*(M-1)/23*M )
	0
	39%
	52%
	58.7%
	62.6%
	78.3%

	With no UPH derivation
	Number of redundant bits  ( 13*(M-1) )
	0
	13
	26
	39
	52
	65

	
	Ratio of redundant bits ( 13*(M-1)/23*M )
	0
	28.3%
	37.7%
	42.4%
	45.2%
	47.1%


Based on the above analysis, the extended SI format on E-PUCH should be taken in order to reduce the redundant bits created by the SC-HSUPA SI format.

Proposal 1: The extended SI format on E-PUCH for MC-HSUPA should be introduced.

3 Extended SI format on E-PUCH
The extended SI format on E-PUCH for MC-HSUPA should be compatible with the SC-HSUPA SI format. Therefore the following extended SI format on E-PUCH is introduced.
Table 2: Extended SI format on E-PUCH for MC-HSUPA

	SNPL

(5bits)
	UPH

(5bits)
	TEBS

(5bits)
	HLBS

(4bits)
	HLID

(4bits)
	Bitmap field

(N bits or K bits)
	SI extension field


UE reports the SNPL and UPH of the carrier with the granted E-PUCH in the SNPL field and UPH field above. The Bitmap field is used to indicate which carrier group or carrier needs to report its SNPL. The n-th bit of the bitmap field is used to indicate whether or not the SNPL of the n-th carrier group or carrier is reported. The SI extension field is used to report the SNPL of each indicated carrier set or carrier. M is the number of the carrier sets or carriers supported by UE while K=6 stands for the maximum carrier number supported by an MC-HSUPA UE. N=M or N=M-1。
When the UPHs of the different carriers can not be derived from each other, the SI extension field is also used to report the UPHs of the other carriers of the UE.

When UE is triggered to send the SI on E-PUCH to NodeB, if each granted E-PUCH can only bear 23-bit E-DCH TB, the former 23-bit of the extended SI format is reported to NodeB on only one granted E-PUCH and then T_SI is reset.
Proposal 2: The extended SI format on E-PUCH as shown in Table 2 is suggested for MC-HSUPA.

Proposal 3: When UE is triggered to send the SI on E-PUCH to NodeB, if each granted E-PUCH can only bear 23-bit E-DCH TB, the former 23-bit of the extended SI format is reported to NodeB on only one granted E-PUCH and then T_SI is reset.

4 Conclusion
The essentiality of extending the SI format on E-PUCH for MC-HSUPA is analyzed and the extended SI format on E-PUCH is given. The following proposals are suggested.
Proposal 1: The extended SI format on E-PUCH for MC-HSUPA should be introduced.

Proposal 2: The following extended SI format on E-PUCH is suggested for MC-HSUPA.
(1) 5-bit SNPL field and 5-bit UPH field: used to report the SNPL and UPH of the carrier with the granted E-PUCH

(2) E-DCH data amount information field: 5-bit TEBS, 4-bit HLBS and 4-bit HLID

(3) Bitmap field: the n-th bit is used to indicate whether or not the SNPL of the n-th carrier set or carrier is reported.

(4) SI extension field: used to report the SNPL of each indicated carrier by the bitmap field.

(5) If the UPH of one carrier can NOT be derived from the UPH of another carrier, SI extension field is also used to report the UPHs of the other carriers of the UE.

Proposal 3: When UE is triggered to send the SI on E-PUCH to NodeB, if each granted E-PUCH can only bear 23-bit E-DCH TB, the former 23-bit of the extended SI format is reported to NodeB on one granted E-PUCH and then T_SI is reset.
