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1 Introduction
Through the discussion in the former 3GPP RAN WG2 meetings, the following conclusions are made for the SI reporting of an MC-HSUPA UE.

(1) The SI of an MC-HSUPA UE includes: 13-bit E-DCH data amount information, SNPL of each carrier or SNPL of each sub-carrier set, and UPH of each carrier.

(2) T_SI and T_WAIT are configured per UE.

(3) SI reporting manners: on E-RUCCH or on E-PUCH

(4) When MC-HSUPA UE is triggered to send the SI on E-RUCCH, UE only sends the SI on one carrier.

Based on the above conclusions, the SI formats of an MC-HSUPA UE on E-PUCH are discussed in the document.

2 SI formats of MC-HSUPA UE on E-PUCH

There exist different requirements on the SI information amount of an MC-HSUPA UE under the different SI reporting scenarios. Therefore, the SI formats for the different SI reporting scenarios should be defined. The detailed SI formats of an MC-HSUPA UE on E-PUCH are discussed as follows.
(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 grant on the selected carrier, the UE can select SI format 1 to send the organized SI 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 grant 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-PUCH on another carrier.
(3) SI format 3: 13-bit E-DCH data amount information (5-bit TEBS, 4-bit HLID and 4-bit HLBS), SNPL field and UPH field.

In the SNPL field, the UE reports the SNPL of each sub-carrier set or each carrier according to the ascending order of the number of the sub-carrier set. 
In the UPH field, the UE reports the UPH of each carrier according to the ascending order of the carrier number.
Table 3: SI format 3 of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	SNPL field
	UPH field


SI format 3 can be applied to the UE with no more than 3 carriers. When the UE decides to send the SNPL and UPH of each carrier to NodeB on E-PUCH, it can select SI format 3 to send the organized SI to NodeB.

For the K-carrier UE with 
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, if its carriers belong to M sub-carrier sets, the SNPL field of its SI has 5M bits. The UPH field of its SI has 5K bits.

(4) SI format 3a: 13-bit E-DCH data amount information (5-bit TEBS, 4-bit HLID and 4-bit HLBS), SNPL field, 1-bit indicator, Carrier number field, UPH field1, UPH field2
In the SNPL field, the UE reports the SNPL of each sub-carrier set or each carrier according to the ascending order of the number of the sub-carrier set. 
If the UE has 3 or more carriers in the open-loop power control, the 1-bit indicator is set as 1 to indicate the availability of both the carrier number field and UPH field 2. 

If the UE has less than 3 carriers in the open-loop power control, the 1-bit indicator is set as 0 to indicate the absence of both the carrier number field and UPH field 2.

When the indicator is set as 1, the UE will report the UPH of each carrier in the close-loop power control in UPH field 1 according to the ascending order of the carrier number while when the indicator is set as 0, the UE will report the UPH of each carrier in UPH field 1 according to the ascending order of the carrier number.
The K-bit carrier number field is used with the k-th left most bit for the k-th carrier. In detail, the k-th left most bit is set as 1 when the k-th carrier is in the close-loop power control while the k-th left most bit is set as 0 when the k-th carrier is in the open-loop power control.

The UE uses UPH field 2 to report the UPH of the carrier with the minimum carrier number among the carriers in the open-loop power control.

Table 3a: SI format 3a of MC-HSUPA UE

	TEBS

(5 bits)
	HLID

(4 bits)
	HLBS

(4 bits)
	SNPL field
	indicator

(1 bit)
	Carrier Number field
	UPH field 1
	UPH field 2

(5 bits)


SI format 3a can be applied to the UE with more than 3 carriers. When the UE decides to send to NodeB the SNPL and UPH of each carrier on E-PUCH, the UE can use SI format 3a to send the organized SI to NodeB.

For the K-carrier UE with
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, if its carriers belong to M sub-carrier sets, the SNPL field of its SI has 5M bits. If the carrier number field is available, it has K bits. If UPH field 2 is available, it has 5 bits. If the indicator is set as 1 and the UE has U carriers in the close-loop power control, UPH field 1 of its SI has 5U bits. If the indicator is set as 0, UPH field 1 of its SI has 5K bits.
3 Conclusion
On the SI reporting of an MC-HSUPA UE on E-PUCH, the following proposals are suggested.

Proposal 1: SI format 1, SI format 2 and SI format 3 are suggested for an MC-HSUPA UE with no more than 3 carriers.

Proposal 2: SI format 1, SI format 2 and SI format 3a are suggested for an MC-HSUPA UE with more than 3 carriers.

Proposal 3: If only one additional SI format on E-PUCH is supported by an MC-HSUPA UE, SI format 1 and SI format 3 are suggested for an MC-HSUPA UE with no more than 3 carriers.

Proposal 4: If only one additional SI format on E-PUCH is supported by an MC-HSUPA UE, SI format 1 and SI format 3a are suggested for an MC-HSUPA UE with more than 3 carriers.

4 Annex

For the UE with K HSUPA carriers, when it has P carriers in the open-loop power control, only reporting the UPH of one carrier in the open-loop power control can save Q bits. The Q values under the different cases are listed in the following table.

Table 4 Reduction of SI information amount under different cases
	
	P=1
	P=2
	P=3
	P=4
	P=5
	P=6

	Q for K=3
	-4
	1
	6
	
	
	

	Q for K=4
	-5
	0
	5
	10
	
	

	Q for K=5
	-6
	-1
	4
	9
	14
	

	Q for K=6
	-7
	-2
	3
	8
	13
	18
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