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1. Introduction

In RAN#45, the work item on 3-4 carriers was discussed [1], and the way forward for 3-4 carriers HSDPA was approved [2]. In [2], it was agreed that RAN1 could initiate studies on the RAN1 aspects of 3-4 carrier HSDPA already after RAN#45. In this contribution, the specifications impact analysis for supporting 3-4 carriers is discussed.
2. Discussion
2.1 TS25.211
Downlink transmit diversity
· The HS-PDSCH in the tertiary serving HS-DSCH cell and the quartus serving HS-DSCH cell may be configured with STTD;
· The diversity mode among four serving HS-DSCH cells should be independent.
Timing
· For a tertiary serving HS-DSCH cell and a quartus serving HS-DSCH cell, the nominal radio frame timing for CPICH and timing reference are the same as the radio frame timing for CPICH and timing reference for the serving HS-DSCH cell.
2.2 TS25.212
Order design
· HS-SCCH orders for acivation/deacitvation the tertiary and the quartus down carriers should be designed.
· The rules that how to use the orders introduced for multi-carrier evolution should be take into consideration. 
HS-DPCCH design

· For 3 carriers, single channelization code scheme is preferred. 
· ACK/NACK:

· A new codeword design is required.[3]
·  CQI

· A new feedback scheme is needed [3].  

· For 4 carriers, single or dual channelization code scheme is alternative. 
· ACK/NACK

· Single channelization code scheme requires a new codeword design.

· Dual channelization code scheme can reuse the codeword of Rel-8 DC-HSDPA. 
· CQI
· Single channelization code scheme can reuse the encoding structure of Rel-8 DC-HSDPA, and TDM is applied.

· Dual channelization code scheme can reuse the encoding structure of Rel-8 DC-HSDPA.

· For 3/4 carriers operation in combination with MIMO, dual channelization code scheme is preferred.
· ACK

· Base on the number of carrier MIMO configured, Codewords of Rel-9 and previous can be reused [3].
· PCI/CQI
· Base on the number of carrier MIMO configured, encoding structure of Rel-9 and previous can be reused, and new feedback schemes can be introduced [4].
2.3 TS25.213
Channelization code of HS-DPCCH:
· The dual channelization code scheme requires a new channelization code and the one studied during Rel-8 DC-HSDPA could be reused. 
2.4 TS25.214
Common physical channel configuration
· In a tertiary serving HS-DSCH cell and a quartus serving HS-DSCH cell, it shall not assume the presence of any common physical channel other than CPICH
Maximum number of HS-SCCHs monitored by UE
· The maximum size of the HS-SCCH set in a tertiary serving HS-DSCH cell or a quartus serving HS-DSCH cell is still 4, but the maximum number of HS-SCCHs monitored by the UE across four serving HS-DSCH cells need further study.
Composite PCI/CQI reporting procedure
· In [3], the possible reporting procedures are shown.
2.5 High layer specification
Mobility management
· Base on the anchor carrier as Rel-8 DC-HSDPA, or take all carriers into consideration to make a handover decision, i.g. introduce a new Event.
Measurement
· Supplementary carrier measurement don’t need compression mode as Rel-8 DC-HSDPA.
RLC/MAC mechanism
· Whether current mechanism restricts the air data rate should be considered.
· The operation of downlink 3-4 carriers HSDPA may lead to redesign of MAC structure.
3. Conclusion
In this document we discussed the specifications impact for supporting 3/4 carriers, we propose:

Proposal 1: For 3 carriers, single channelization code scheme would be preferred. A new ACK/NACK codeword should be designed and CQI feedback scheme shown in [3] can be considered.
Proposal 2: For 4 carriers, dual channelization code scheme would be preferred. The ACK/NACK codeword and the CQI feedback scheme of Rel-8 DC-HSDPA can be reused. 
Proposal 3: For 3/4 carriers operation in combination with MIMO, dual channelization code scheme would be preferred. The ACK/NACK Codewords and the CQI feedback schemes of Rel-9 and previous can be reused, and a new PCI/CQI feedback scheme in [4] also can be considered. 
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