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1 Introduction
In RAN#43, the work item on Dual-Cell HSUPA was approved [1]. The work item should fulfill the following objectives:

· Specify Dual Cell HSUPA operation for the following scenarios:

a. The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH.
b. The carriers belong to the same Node-B and are on adjacent carriers
c. Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.

· Introduce a Stage 2 level definition of the Dual Cell HSUPA to TS25.319
· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure.
b. L2/L3 protocols and procedures
c. UTRAN network interfaces

d. UE RF and performance requirements
e. BS RF and performance requirements 
f. RRM requirements
In order to achieve above objectives, in this contribution the L1 impact for supporting DC-HSUPA is discussed. Throughout the document, the underlying assumption is to reuse the functionality from the previous release as much as possible.
2 TS25.211
DPCCH/E-DPCCH/E-DPDCH:
· Transmission of DPCCH together with E-DPDCH/E-DPCCH on a secondary carrier is a natural approach, which would enable independent power control and channel estimation. 
Timing relation:
· Clarification on the timing relation of E-DPCCH, E-DPDCH(s), and DPCCH between different uplink carriers would be required, i.e. whether the frame timing is aligned with each other or not. Having the same frame timing would make the UE implementation easy.
· Proposal: The same frame timing of E-DPCCH, E-DPDCH(s), and DPCCH between different uplink carriers
3 TS25.212
HS-SCCH order:
· Similarly with DC-HSDPA, it would be worth introducing the orders for activation and deactivation of secondary uplink carrier.
Coding for E-DCH:
· Reusing the same coding for E-DPDCH/E-DPCCH/E-AGCH per each carrier as in SC-HSUPA, bring less standardisation effort compared with the potential joint coding of information from both carriers.
· Per carrier HARQ entity would be preferred for the sake of simplicity which was already taken in DC-HSDPA.

· The mapping of relative grant and ACK/NACK keeps the same as in SC-HSUPA.
· Proposal: The coding for E-DCH remains unchanged from SC-HSUPA.

4 TS25.213
The Maximum number of simultaneously-configured uplink dedicated channels:
· The Maximum number of simultaneously-configured uplink E-DPDCH/E-DPCCH for a UE would be doubled for the case of DC-HSUPA and remains unchanged for each carrier.
5 TS25.214
Uplink radio link failure/restore
· An open issue is whether or not to take into account primary uplink carrier only to trigger radio link failure/restore procedures. In DC-HSDPA the mobility procedure rely on the serving HS-DSCH cell only. If we take the similar principle on the radio link failure/restore procedures, triggering radio link failure/restore procedures only based on the primary uplink carrier would be a simple way.
· Proposal: Trigger radio link failure/restore procedures only based on the primary uplink carrier. 

Random access:

· The WID states that the dual carrier transmission only applies to HSUPA UL physical channels and DPCCH. This means that the random access transmission with the combination of Rel-8 enhanced uplink for CELL_FACH and Rel-9 DC-HSUPA would be still possible.  However, we currently cannot see the clear needs of simultaneous PRACH transmission on two uplink carriers to increase the data rate in CELL_FACH.
· Proposal: DC-HSUPA applies only in CELL_DCH.
Physical layer parameters:
· Additional physical layer parameters signalled to the UE from higher layers would be required;

1) E-HICH set to be monitored corresponding to the secondary uplink carrier
2) E-RGCH set to be monitored corresponding to the secondary uplink carrier
E-RGCH/E-HICH/E-AGCH: 

· It is straight forward to transmit the E-RGCH/E-HICH/E-AGCH corresponding to the primary and secondary uplink carrier on its corresponding downlink carrier respectively.

· In addition, supporting the transmission of E-RGCH/E-HICH/E-AGCH corresponding to both primary and secondary uplink carrier on a single downlink carrier would bring some gain in terms of e.g. load balancing and downlink code/sequence resource utilisation in some scenario.
· Proposal: Transmit the E-RGCH/E-HICH/E-AGCH corresponding to the primary and secondary uplink carrier on its corresponding downlink carrier respectively.

· Proposal: Discuss and decide the need for supporting the transmission of E-RGCH/E-HICH/E-AGCH corresponding to both primary and secondary uplink carrier on a single downlink carrier.
6 Summary

· Proposal 1: The same frame timing of E-DPCCH, E-DPDCH(s), and DPCCH between different uplink carriers
· Proposal 2: The coding for E-DCH remains unchanged from SC-HSUPA.

· Proposal 3: Trigger radio link failure/restore procedures only based on the primary uplink carrier. 

· Proposal 4: DC-HSUPA applies only in CELL_DCH.
· Proposal 5: Transmit the E-RGCH/E-HICH/E-AGCH corresponding to the primary and secondary uplink carrier on its corresponding downlink carrier respectively.

· Proposal 6: Discuss and decide if it is necessary to support transmitting E-RGCH/E-HICH/E-AGCH corresponding to both primary and secondary uplink carrier on a single downlink carrier.
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