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1 Introduction
At RAN#45, it was agreed that RAN1 could initiate work on 3-4 carriers targeting the Rel-10 time-frame to finalize the work [1][2],  and the detailed scope of the WID with the different allowed components has been agreed and approved at RAN#46 [3].  
Prior to RAN1#59, there was an email discussion to clarify and progress topics pertaining to 4-carrier HSDPA [4]. Among of them, two topics were briefly discussed:

7. DPDCH

· Should DPDCH be supported for 4-carrier HSDPA

· When more than one DL carrier is configured?

· When more than one UL carrier is configured?

8. HS-SCCH less operation

· Should there be any restrictions on the HS-SCCH less operation? (for e.g.: restrictions to the primary (anchor) carrier only)

In this contribution, we will study the two topics in a greater detail. 
2 Discussion
2.1 HS-SCCH-less operation
In the downlink, each user requires overhead resources from the network in terms of code usage and transmission power. F-DPCH addresses the desire for the network to minimize the overhead required for each user by significantly reducing the channelization code space overhead. HS-SCCH, used for downlink scheduling also requires overhead resources.  In case of medium to large payloads on the HS-DSCH, the HS-SCCH overhead is small relative to the payload. However, for services such as VoIP with frequent transmissions of small payloads, the overhead compared to the actual payload may be significant. Therefore, to alleviate this overhead burden, HS-SCCH-less operation was introduced in R7 by allowing for each UE HS-DSCH to be transmitted without HS-SCCH [5].

It is known that the gain of HS-SCCH-less operation comes from the scenarios where the payload is small compared with HS-SCCH overhead. Based on this and other considerations Dual-Cell HSDPA restricted HS-SCCH-less operation to the anchor carrier [9]. 
As in DC-HSDPA, the purpose of introducing MC-HSDPA is to further increase the downlink data rate. Therefore, we see no reason not to continue to restrict HS-SCCH-less operation to the anchor carrier for MC-HSDPA. 
Proposal 1: Agree to limit the HS-SCCH-less operation to the anchor carrier only.  
2.2 DCH operation
It was decided during the DC-HSDPA work item that a single DPDCH can only be mapped on the downlink anchor carrier and its associated uplink carrier. This restriction is necessary to avoid any interruption in the DPDCH; indeed if the DPDCH was transmitted on the secondary carrier, a de-activation would require the DPDCH to be reconfigured to be transmitted on the anchor carrier [6].  In the case of DC-HSUPA, based on the analysis of complexity and cubic metric, and based on operator inputs, it was agreed that the option to configure DPDCH in DL/UL is not supported [7] 
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[8]. 
In view of the previous decisions for DC-HSDPA and DC-HSUPA, we believe that DPDCH support is not necessary for 4-carrier HSDPA. However, if other companies express the need to maintain support of DPDCH with 4-carrier HSDPA, then support should depend on the number of UL carriers that are configured as dictated by Release 9 DC-HSUPA: 
· When one UL carrier is configured, DPDCH could be supported for 4-carrier HSDPA and mapped on the primary carrier only if it is configured;

· When more than one UL carrier is configured, DPDCH should not be supported for the same reason stated for DC-HSUPA.
Proposal 2: Agree that DPDCH is not supported for MC-HSDPA.
3 Conclusion

This contribution discusses HS-SCCH-less operation and support of DCH operation in 4C-HSDPA, and the following proposals are made:
Proposal 1: Agree to limit the HS-SCCH-less operation to the anchor carrier only.  

Proposal 2: Agree that DPDCH is not supported for MC-HSDPA.
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