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1 Introduction
RAN WG1 has discussed the scope of 4-carrier HSDPA during RAN1#58bis and RAN1#59. In RAN#46, the 4-carrier HSDPA work item [1] was agreed. In this contribution, we continue the discussion on some issues in WI phase. 
2 Discussion
2.1 DPDCH support

The support of DPDCH can be optional for 4-carrier HSDPA. The principle used in Rel-8 and Rel-9 could be followed in 4-carrier HSDPA as well. That is to say, DPDCH is supported for the case when one UL carrier is configured, and is not supported for the case when more than one UL carrier is configured. 
Proposal 1: DPDCH is supported only for the case when one UL carrier is configured.
2.2 Number of HS-SCCH codes UE to monitor

In Rel-8 for DC-HSDPA, UE shall be able to monitor a maximum of 6 HS-SCCH codes across two downlink carriers per TTI. In Rel-10 for 4-carrier HSDPA, in order to increase the scheduling flexibility of the network, we think it is reasonable to increase the number to 9 for 3-carrier and double the number to 12 for 4-carrier, because:

· The UEs with low date rate traffics, i.e. CSoHSPA, consume more HS-SCCH codes in the cell;

· The Rel-5/Rel-6 UEs require to monitor the same HS-SCCH code in consecutive TTIs;

· The restriction of HS-SCCH codes exists for the scheduling of 64QAM;

· The HS-SCCH codes will be used as HS-SCCH order for many other purposes, i.e. CPC, enhanced HS-DSCH serving cell change, secondary carrier activation/deactivation, etc;
Proposal 2: UE shall be able to monitor a maximum of 9 HS-SCCH codes across all downlink carriers in 3-carrier HSDPA in addition to 1 target cell HS-SCCH code for enhanced serving HS-DSCH cell change.
Proposal 3: UE shall be able to monitor a maximum of 12 HS-SCCH codes across all downlink carriers in 4-carrier HSDPA in addition to 1 target cell HS-SCCH code for enhanced serving HS-DSCH cell change. 
2.3 Definition of secondary serving HS-DSCH cells
For DC-HSDPA, in total two frequencies are aggregated together, where the frequency configured with HS-DPCCH is called serving HS-DSCH cell and the other frequency is called secondary serving HS-DSCH cell. With the introduction of 4-carrier HSDPA, the number of secondary serving HS-DSCH cell is increased to 2~3. Hence, it is necessary to investigate the definition of the frequencies without HS-DPCCH configured in order to distinguish from different secondary serving HS-DSCH cells, for example in case of frequency activation/deactivation through HS-SCCH order, , the following are two options:

1) All the frequencies without HS-DPCCH configured are named as secondary serving HS-DSCH cell and are indexed in the same order as it appears in the RRC messages, i.e. called as:

· serving HS-DSCH cell (primary);
· secondary serving HS-DSCH cell indexed as 0;

· secondary serving HS-DSCH cell indexed as 1;

· secondary serving HS-DSCH cell indexed as 2;

2) Every frequency without HS-DPCCH configured has its own name, according to the order that it appears in the RRC messages, i.e. called as:

· serving HS-DSCH cell (primary);
· secondary serving HS-DSCH cell;

· third serving HS-DSCH cell;

· fourth serving HS-DSCH cell;
We prefer the option 1, as it will introduce smaller impacts on the specification comparing with option 2, and it has convenience in case of denotation for all the frequencies except the serving HS-DSCH cell. The indexes for the secondary serving HS-DSCH cells will not be changed upon the reception of a HS-SCCH order to activate/deactivate one particular frequency. However the indexes will be re-organized upon the reception of a RRC message to add/remove one particular frequency.
Proposal 4: All the secondary frequencies are defined as secondary frequency but have different sequence number which can be assigned by the index in the secondary frequency configuration in RRC messages.
2.4 Activation and deactivation for 4C-HSDPA
HS-SCCH order is still a straight way for activation/deactivation. It is preferred the activation/deactivation is on a per carrier basis. The following principles are considered advantageous to the design of HS-SCCH order. 

· The HS-SCCH order design should be backward compatible. 

· The transition between any activation/deactivation states should be achieved by only one HS-SCCH order.
3 Conclusion 

In this contribution, we discuss some issues on 4-carrier HSDPA. Some issues still need further detail discussion before RAN1 can come to a conclusion.  The followings are proposed:
Proposal 1: DPDCH is supported only for the case when one UL carrier is configured.
Proposal 2: UE shall be able to monitor a maximum of 9 HS-SCCH codes across all downlink carriers in 3-carrier HSDPA in addition to 1 target cell HS-SCCH code for enhanced serving HS-DSCH cell change.
Proposal 3: UE shall be able to monitor a maximum of 12 HS-SCCH codes across all downlink carriers in 4-carrier HSDPA in addition to 1 target cell HS-SCCH code for enhanced serving HS-DSCH cell change. 

Proposal 4: All the secondary frequencies are defined as secondary frequency but have different sequence number which can be assigned by the index in the secondary frequency configuration in RRC messages.
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