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1 Introduction
Under some conditions, the MC-HUSPA UE is triggered to send the SI on E-RUCCH. The format of E-RUCCH for an MC-HSUPA UE is discussed in this document.
2 E-RUCCH format
On the format of E-RUCCH for an MC-HSUPA UE, there are two choices.
(1) Choice 1: E-RUCCH format is not changed. When an MC-HSUPA UE is triggered to send the SI on E-RUCCH, the UE will send the 23-bit SI and the 16-bit UE ID on E-RUCCH to NodeB. The 23-bit SI has the same content as the 23-bit SI for a single-carrier HSUPA UE.

(2) Choice 2: define the E-RUCCH formats for an MC-HSUPA UE with each E-RUCCH format for one SI format of an MC-HSUPA UE. For an MC-HSUPA UE, there exist the different SI reporting scenarios. For each SI reporting scenario, the unique SI format is defined. When an MC-HSUPA UE is triggered to send the SI to NodeB, the UE selects one SI format according to its SI reporting scenarios and then organizes the SI according to the selected SI format. Finally, the UE sends the SI with the selected SI format on E-RUCCH to NodeB.

When choice 2 is taken, the SI formats for an MC-HSUPA UE under the different SI reporting scenarios are defined in the following section. Then the E-RUCCH formats are discussed.
3 SI formats of MC-HSUPA UE

The four SI formats are defined for an MC-HSUPA UE in this section, where SI format 1, SI format 2 and SI format 3a can be applied to the MC-HSUPA UE with no more than 3 carriers while SI format 1, SI format 2 and SI format 3b can be applied to the MC-HSUPA UE with more than 3 carriers.
(1) SI format 1: same as the SI format of a single-carrier HSUPA UE.

Table 1: SI format 1 of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	SNPL

(5 bits)
	UPH

(5 bits)


Under the scenario when an MC-HSUPA UE decides to send the SNPL and UPH of the selected carrier to NodeB, if the UE has E-RUCCH on the selected carrier, the UE can select SI format 1 to send the SI on E-RUCCH on the selected carrier to NodeB.
(2) SI format 2: add the 3-bit carrier number indicator to the SI format of a single-carrier HSUPA UE. The binary value of the 3-bit carrier number indicator indicates the carrier number.
Table 2: SI format 2 of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	Carrier Number Indicator

(3 bits)
	SNPL

(5 bits)
	UPH

(5 bits)


Under the scenario when an MC-HSUPA UE decides to send the SNPL and UPH of the selected carrier to NodeB, if the UE has no E-RUCCH on the selected carrier, the UE can use SI format 2 to send the SNPL and UPH of the selected carrier to NodeB on E-RUCCH on another carrier.
(3) SI format 3a: can be applied to the UE with no more than 3 carriers. SI format 3a has 13-bit E-DCH data amount information (5-bit TEBS, 4-bit HLID and 4-bit HLBS), SNPL field and the 3-carrier UPH field.

In the SNPL field, the UE reports the SNPL of each sub-carrier set of the cell according to the ascending order of the number of the sub-carrier set. When the cell has M sub-carrier set, the SNPL field has 5M bits.
In the UPH field, the UE reports the UPH of each carrier according to the ascending order of the carrier number. The UPH has 15 bits and supports the UPHs of at most 3 carriers.
Table 3a: SI format 3a of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	SNPL field
(5M bits)
	UPH field
(15bits)


When the UE with no more than 3 carriers decides to send the SNPL and UPH of each carrier to NodeB, it can select SI format 3a to send the SI on E-RUCCH to NodeB.
(4) SI format 3b: can be applied to the UE with more than 3 carriers. SI format 3b has 13-bit E-DCH data amount information (5-bit TEBS, 4-bit HLID and 4-bit HLBS), SNPL field and the 6-carrier UPH field.
In the SNPL field, the UE reports the SNPL of each sub-carrier set of the cell according to the ascending order of the number of the sub-carrier set. When the cell has M sub-carrier set, the SNPL field has 5M bits.
In the UPH field, the UE reports the UPH of each carrier according to the ascending order of the carrier number. The UPH has 30 bits and supports the UPHs of at most 6 carriers.
Table 3b: SI format 3a of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	SNPL field
(5M bits)
	UPH field
(30bits)


When the UE with more than 3 carriers decides to send the SNPL and UPH of each carrier to NodeB, it can select SI format 3b to send the SI on E-RUCCH to NodeB.
4 E-RUCCH format
Because the SI of an MC-HSUPA UE has four formats in total, E-RUCCH can take four formats correspondingly. When NodeB receives E-RUCCH, it can distinguish the four E-RUCCH formats through blind detection.
5 Conclusion
The E-RUCCH format for an MC-HSUPA UE is discussed in the document. The following proposals are suggested.
Proposal 1: There exist two choices for the E-RUCCH format for an MC-HSUPA UE. It’s expected to select one choice between them.
Choice 1: The E-RUCCH format for an MC-HSUPA UE is same as that for a single-carrier HSUPA UE.

Choice 2: Several E-RUCCH formats are defined for an MC-HSUPA UE, with each E-RUCCH format for one SI format for an MC-HSUPA UE.

When choice 2 is taken, the following two proposals are suggested.

Proposal 2: Three SI formats are supported by E-RUCCH for an MC-HSUPA UE with no more than 3 carriers.
(1) Format 1: the UE uses this format to send the 13-bit E-DCH data amount information and the SNPL and UPH of the selected carrier to NodeB on E-RUCCH of the selected carrier.

(2) Format 2: the UE uses this format to send the 13-bit E-DCH data amount information and the SNPL and UPH of another carrier to NodeB on E-RUCCH of the selected carrier.

(3) Format 3a: the UE uses this format to send the entire SI information to NodeB, where the entire SI information includes: 13-bit E-DCH data amount, the SNPL of each sub-carrier set or each carrier, the UPH of each carrier to NodeB.

Proposal 3: Three SI formats are supported by E-RUCCH for an MC-HSUPA UE with more than 3 carriers.
(1) Format 1: the UE uses this format to send the 13-bit E-DCH data amount information and the SNPL and UPH of the selected carrier to NodeB on E-RUCCH of the selected carrier.

(2) Format 2: the UE uses this format to send the 13-bit E-DCH data amount information and the SNPL and UPH of another carrier to NodeB on E-RUCCH of the selected carrier.

(3) Format 3b: the UE uses this format to send the entire SI information to NodeB, where the entire SI information includes: 13-bit E-DCH data amount, the SNPL of each sub-carrier set or each carrier, the UPH of each carrier to NodeB.
