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1 1. Introduction
In last RAN plenary meeting, a new RAN1work item four carrier HSDPA for Rel-10 was approved. The following objectives were agreed for the 4-carrier HSDPA in [1]:
Specify 3-4 cell HSDPA operation in combination with MIMO for the following scenarios:
The 3-4 carrier transmission only applies to HSDPA physical channels.

The carriers belong to the same Node-B.

The carriers are configured to be spread across 1 or 2 bands.

The carriers within one band are configured to be adjacent.

Identification of which limited number of combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) that should be targeted is part of the work item. The combinations developed under this WI will be added to the WID in RAN#47.

3-4 carriers HSDPA is independent of DC-HSUPA and thus it should be compatible with single UL carrier operation.

Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA and DB-HSDPA should be re-used unless non-re-use can be justified by clear benefits.
In R8 and R9, some multi cell features including DC-HSDPA, DC-HSUPA and DB-DC-HSDPA etc. have been already supported in the way of well forward compatibility. So the main work for 4-carrier HSDPA in Rel-10 focuses on the downlink carrier aggregation up to 4 in one or two bands. This contribution discusses the specification impact of 4-carrier HSDPA operation on RAN3. 

2 
Discussion
2.1.1 Secondary carrier definition

1) For DC-HSDPA, there are two carriers aggregated together, and the carrier configured with HS-DPCCH is called serving HS-DSCH cell and the other carrier is called secondary serving HS-DSCH cell. With the introduction of 4-carrier HSDPA, the number of secondary carriers is increased to 3 at maximum. Hence, it is necessary to investigate the mechanism to distinguish the carriers without HS-DPCCH configured in some cases e.g. in the scenario of carrier activation/deactivation through HS-SCCH order. There are two alternatives in the following.
a) All the carriers without HS-DPCCH configured are named as secondary serving HS-DSCH cell and are indexed in the same order as it appears in the NBAP/RRC messages(It is reasonable that UE and Node B shall share the same index assignment mechanism), i.e. called as:

b) serving HS-DSCH cell (primary);

c) secondary serving HS-DSCH cell indexed as 0;

d) secondary serving HS-DSCH cell indexed as 1;

2) secondary serving HS-DSCH cell indexed as 2;

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

b) serving HS-DSCH cell (primary);

c) secondary serving HS-DSCH cell;

d) third serving HS-DSCH cell;

e) fourth serving HS-DSCH cell;

In most cases, the carriers without HSDPCCH are treated in common, which has no different but the number. So it prefers option 1, which will introduce smaller impacts to the specification comparing to option 2. . 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 carrier, however the indexes should be re-organised upon the reception of a NBAP/RRC message to add/remove one particular carrier.
Proposal 1: All the carriers without HS-DPCCH configured are named as secondary serving HS-DSCH cell and are indexed in the same order as it appears in the NBAP/RRC messages.

2.2 Secondary carrier addition and removal
1) In current specification, a dual-cell HSDPA operation can be configured by Radio Link Setup or Radio Link Reconfiguration, and it is possible to remove or add a secondary serving HS-DSCH RL by RL reconfiguration procedure. The 4-carrie HSDPA secondary carrier addition and removal operation can be by simply releasing maxnoofHSDSCH from 1 to 3. An extra issue needed to be considered is the secondary carrier index assignment. Since the Node B and UE shall have the same understand between secondary carrier index and frequency considering the secondary activation/deactivation, there shall be some mechanisms to assign the secondary carrier index to guarantee this alignment. Two methods can be used to solve this problem:
2) implicit secondary index assignment

3) Node B and UE drive the initial secondary carrier index from the NBAP and RRC message of 4-carrier HSDPA operation setup. When a secondary carrier is added, the carrier index starts form the current maximum secondary carrier index. When a secondary carrier is removed, the following carrier index shall be decreased correspondingly.
4) explicit secondary index assignment

RNC assigns the relation of frequency and secondary carrier index explicitly while Node B and UE update this relation when receives the configuration.
We prefer method 1, as method 1 can synchronize the carrier index understood between Node B and UE as well as method2without extra signalling.
Proposal 2: Node B drives the secondary carrier index implicitly from the secondary carrier configurations in NBAP message.
2.3 4-carrier HSDPA capability indication
1) For 4-carrier HSDPA cell, the following three aspects about capability shall be indicated to RNC via NBAP or RNSAP:

2) 4-carrier HSDPA support capability

The Cell Capability Container introduced recently can be reused to indicate the 4-carrier HSDPA support capability by utilizing a spare bit. The 4-carrier HSDPA support capability shall imply that the cell have the capability of aggregation up to 4 carrier HS-DSCH transport channels, and the actual aggregation carrier number rely on the possible secondary cell list.
2)  dual-band support in 4-carrier HSDPA
When a cell has the capability of 4-carier HDSPA within one band, the cell capability shall be indicated with the 4-carrier HSDPA support capability and without dual-band capability. When a cell has the capability of 4-carier HDSPA within two bands, the cell capability shall be indicated with the 4-carrier HSDPA support capability and dual-band capability.
3) Possible secondary cell info list

Since the frequency is assign by RNC, and Node B reports the multi-carrier capability without considering the frequency assignment, the current possible secondary cell info list still can be served as this intention to report the possible secondary cell on 2nd and 3rd secondary frequency. The possible secondary cell info list in for dual-band capability can be reused to report the possible secondary cell info list on the secondary band for 4-carrier HSDPA

Proposal 3: The cell capability container and dual-band cell capability can be reused to indicate the capability for 4-carrier HSDPA 
3 Conclusion
It is proposed to agree proposals:
Proposal 1: All the carriers without HS-DPCCH configured are named as secondary serving HS-DSCH cell and are indexed in the same order as it appears in the NBAP/RRC messages.

Proposal 2: Node B drives the secondary carrier index implicitly from the secondary carrier configuration in NBAP message.
Proposal 3: The cell capability container and dual-band cell capability can be reused to indicate the capability for 4-carrier HSDPA 
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