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1 Introduction
At the former 3GPP TSG RAN WG1 meetings, the following conclusions are made for MC-HSUPA.

(1) For an MC-HSUPA UE, the ULPC of the E-PUCH on each carrier is done independently.

(2) For an MC-HSUPA UE, the E-PUCHs on the different carriers have the same TA in the same TTI.
Based on the above conclusions for MC-HSUPA, the following items are studied in the document.
(1) How to implement the ULPC procedure of the E-PUCH on each carrier of an MC-HSUPA UE in NodeB and UE?
(2) How to implement the ULSC procedure of the E-PUCHs on the different carriers of an MC-HSUPA UE in NodeB and UE?
The first item is studied in section 2 while the second item is studied in section 3.
2 ULPC of E-PUCH for MC-HSUPA UE
Each HSUPA carrier usually has different interference level. Therefore, the ULPC of the E-PUCH on each carrier of an MC-HSUPA UE is done independently. On the detailed ULPC procedure of the E-PUCH on each carrier of an MC-HSUPA UE in both NodeB and UE, the following proposal is suggested.
Proposal 1: The ULPC procedure of the E-PUCH on each carrier of an MC-HSUPA UE is same as the ULPC procedure of the E-PUCH on the configured carrier of a single-carrier HSUPA UE.
The detailed ULPC procedure of the E-PUCH on each carrier of an MC-HSUPA UE is described as follows. 

On each concerned carrier of an MC-HSUPA UE, the power of E-PUCH is set following the same principle used for the single-carrier HSUPA UE. It’s set based on the combination of open-loop power control and traditional closed-loop power control:

· the initial transmission power of E-PUCH is set based on the open-loop power control scheme, then

· the transmission power control of E-PUCH transits into closed-loop power control using TPC commands carried on E-AGCH or on E-HICH, where E-AGCH is used to allocate the scheduled E-PUCH on the concerned carrier and E-HICH is paired with the non-scheduled E-PUCH or the SPS (Semi-persistent scheduling) E-PUCH on the concerned carrier.
On each concerned carrier of an MC-HSUPA UE, NodeB will generate the ULPC command for each scheduled E-PUCH, each non-scheduled E-PUCH or each SPS E-PUCH and send the generated ULPC command to the UE on E-AGCH or on E-HICH.
On each concerned carrier, the MC-HSUPA UE maintains a closed-loop quantity Pe-base for the scheduled transmission, the non-scheduled transmission and the SPS transmission. 
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 is incremented or decremented by a ULPC step size upon each receipt of a TPC command on E-AGCH and on E-HICH. When the receipt of TPC commands on E-AGCH and on E-HICH is in the same sub-frame, the UE shall treat one single TPC command if they are identical and discard them if they are different.
When following an extended pause, which is signalled by higher layers for all carriers of the UE, in the reception of TPC commands on E-AGCH and on E-HICH for the concerned carrier, the UE shall set [image: image2.wmf]base
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equal to the reference Desired E-PUCH RX power of the concerned carrier. When the reception of TPC commands on E-AGCH or on E-HICH recommences, the TPC commands shall be used to modify [image: image3.wmf]base
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from its previously set value.
In the above description on the ULPC procedure of E-PUCH on each carrier of the MC-HSUPA UE, whether or not E-AGCH and E-HICH are on the same carrier is FFS and whether or not the E-PUCH and the paired E-HICH are on the same carrier is FFS.
3 ULSC of E-PUCH for MC-HSUPA UE

Based on the conclusion that the E-PUCHs on the different HSUPA carriers of an MC-HSUPA UE shall have the same TA, the E-PUCHs on the different carriers shall have the joint ULSC procedure, which means that when an MC-HSUPA UE has the E-PUCHs on the different carriers in the same TTI, NodeB will generate the unique ULSC command for the E-PUCHs on these carriers. The unique ULSC command will be sent to UE on E-AGCHs or E-HICHs, where E-AGCH is used to allocate the scheduled E-PUCH to the UE and E-HICH is paired with the non-scheduled E-PUCH or the SPS E-PUCH on the carriers of the UE. The UE can combine the received ULSC commands on E-AGCHs or on E-HICHs. 
Based on the above description on the ULSC procedure of the E-PUCHs on the different carriers of an MC-HSUPA UE, the following proposals are suggested. 
Proposal 2: For an MC-HSUPA UE, the E-PUCHs on the different carriers shall have the joint ULSC procedure: when the UE has the E-PUCHs on the different carriers in the same TTI, NodeB shall generate the unique ULSC command for the E-PUCHs on these carriers. 
Proposal 3: The unique ULSC command shall be sent to the MC-HSUPA UE on E-AGCHs or on E-HICHs, where E-AGCH is used to allocate the scheduled E-PUCH to the UE and E-HICH is paired with the non-scheduled E-PUCH or the SPS E-PUCH on the carriers of the UE. 
Proposal 4: The UE shall combine the received ULSC commands on E-AGCHs or on E-HICHs and then respond to the combined ULSC command. 
For the scheduled E-PUCH, the non-scheduled E-PUCH or the SPS E-PUCH on the same carrier, whether or not the E-AGCH associated with the scheduled E-PUCH and the E-HICH paired with the non-scheduled E-PUCH or the SPS E-PUCH are on the same carrier is FFS. Whether or not the E-PUCH and the paired E-HICH are on the same carrier is FFS.
How to combine the received ULSC commands on E-AGCHs or on E-HICHs is an implementation related problem and is not further discussed. 
4 Conclusion
The ULPC procedure and the ULSC procedure of E-PUCH on each carrier of an MC-HSUPA UE are proposed in the document. The following proposals are suggested and expected to be accepted.
Proposal 1: The ULPC procedure of the E-PUCH on each carrier of an MC-HSUPA UE is same as the ULPC procedure of the E-PUCH on the configured carrier of a single-carrier HSUPA UE.
Proposal 2: For an MC-HSUPA UE, the E-PUCHs on the different carriers shall have the joint ULSC procedure: when the UE has the E-PUCHs on the different carriers in the same TTI, NodeB shall generate the unique ULSC command for the E-PUCHs on these carriers. 
Proposal 3: The unique ULSC command shall be sent to the MC-HSUPA UE on E-AGCHs or on E-HICHs, where E-AGCH is used to allocate the scheduled E-PUCH to the UE and E-HICH is paired with the non-scheduled E-PUCH or the SPS E-PUCH on the carriers of the UE.
Proposal 4: The UE shall combine the received ULSC commands on E-AGCHs or on E-HICHs and then respond to the combined ULSC command. 

For the scheduled E-PUCH, the non-scheduled E-PUCH or the SPS E-PUCH on the same carrier, the following questions are FFS.

(1) Whether or not the E-AGCH associated with the scheduled E-PUCH and the E-HICH paired with the non-scheduled E-PUCH or the SPS E-PUCH are on the same carrier is FFS.

(2) Whether or not the E-PUCH and the paired E-HICH are on the same carrier is FFS.
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