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1 Introduction
The RAN#45 plenary meeting approved a new RAN1 work item termed as 1.28Mcps TDD multi-carrier High Speed Uplink Packet Access (MC-HSUPA) [1]. This contribution gives some carrier control and monitoring methods for MC-HSUPA.
2 Discussion
The main principle of MC-HSUPA is to allow simultaneous transmission of more than one E-PUCH transport channels on multiple UL carriers. The following sections give proposals on some considerations and related suggestions on carrier control and monitoring method.
2.1 Carrier control

In order to support the flexible simultaneous transmission of multiple transport blocks in uplink on multiple carriers, some mechanism should be introduced to fulfil the carrier control function of MC-HSUPA. First of all, the relationship of UE configured carriers and Radio link should be discussed.
Question 1: Shall the RNC or NodeB configure the Carrier information of MC-HSUPA?
In current specification, the carrier information is belongs to each UE’s Radio link, which is included in RB configure/reconfigure signalling. Considering the backward compatibility of single carrier, we suggest that RNC should configure the candidate carrier information associated with UE’s radio link according to each UE’s multi-carrier capability. 
When MC-HSUPA operation is applying, RNC should configure candidate carriers and corresponding control channel for MC-HSUPA UE, meanwhile RNC should inform NodeB the candidate carriers of each MC-HSUPA UE. The configured carriers should be the candidate carriers configured by RNC for one MC-HSUPA UE. NodeB could schedule MC-HSUPA UE among these configured carriers.
Proposal 1: RNC configures the configured E-PUCH carriers and the corresponding control channel for MC-HSUPA UE, NodeB shall schedule UE among the RNC configured carriers, MC-HSUPA UE shall monitor all candidate control channels.
2.2 Radio Link monitoring
For R7 and former release LCR TDD, the UE should detect the burst reception quality and the CRC of DPCH as the criterions of DL Synchronisation. For R8/9 HS-DSCH and E-PUCH operation without DPCH, only the criterion of HS-SCCH, E-AGCH and HS-DPSCH CRC detection is reserved for DL Synchronisation monitoring. Single carrier HSPA or MC-HSDPA system with associated DPCH only need to monitor DL channels on one carrier. While for MC-HSUPA, the E-PUCHs and corresponding E-AGCHs and E-HICHs can be assigned on one or several carriers.
Question 2: When DPCH is not configured, which channel should be monitored for Downlink synchronisation detection?

If the Synchronisation procedure of MC-HSUPA needs to guarantee the channel quality of all DL channel, UE should monitor all DL control channel and traffic channel scheduled by NodeB. When DPCH is not configured, the monitored DL channel would be HS-SCCH, HS-PDSCH, E-AGCH, and E-HICH. If HS-SCCH is correct received, UE can’t get the scheduled information of HS-PDSCH. The channel quality of HS-PDSCH can be reflected by the CQI field of HS-SICH. So, the synchronisation procedure of MC-HSUPA can only detect the control quality to indicate the synchronisation status of Radio link.
Proposal 2: UE shall monitor all downlink control channels for DL synchronisation status report. The UE shall measure HS-SCCH, E-AGCH, E-HICH (FFS) to estimate downlink quality.
Question 3: When shall the radio link failure be reported to network side?
If some “special channel” like DHCH is defined as the detection object for MC-HSUPA, radio link failure could be reported according to this channel’s quality. If no DPCH is configured, DL control channels shall be measured for radio link failure reporting. 

Proposal 3: Radio link failure indicates that all the downlink control physical channels can not be decoded correctly when the physical channels configured to the MC-HSUPA UE do not include associated DPCH.
3 Proposal

This contribution outlines some questions and proposals on carrier control of MC-HSUPA operation.
Proposal 1: RNC configures the configured E-PUCH carriers and the corresponding control channel for MC-HSUPA UE, NodeB shall schedule UE among the RNC configured carriers, MC-HSUPA UE shall monitor all candidate control channels.
Proposal 2: UE shall monitor all downlink control channels for DL synchronisation status report. The UE shall measure HS-SCCH, E-AGCH, E-HICH (FFS) to estimate downlink quality.
Proposal 3:Radio link failure indicates that all the downlink control physical channels can not be decoded correctly when the physical channels configured to the MC-HSUPA UE do not include associated DPCH.
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