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1 Introduction
The carrier aggregation for UMTS was firstly introduced in Rel-8 as DC-HSDPA, and the evolution continues in Rel-9 and Rel-10 as DC+MIMO, DC-HSUPA, and 4C-HSDPA. In Rel-11, a new work item of 8C-HSDPA was approved in [1] at RAN#50, in which the following objectives were agreed:
The 5-8 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 as part of the work item. The combinations developed under this WI will be added to the WID in RAN#52.

Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA, DB-HSDPA and 4C-HSDPA should be re-used unless non-re-use can be justified by clear benefits.

Since an independent design of 5-8 carriers HSDPA and DC-HSUPA is preferred, the work should assess the benefits of compatibility with single UL carrier operation while minimizing the required changes to existing features and channel structures.
In this contribution, we will have a general discussion on the potential RAN3 impacts by the introduction of 8C-HSDPA.
2 
Possible impacts of 8C-HSDPA
2.1 Secondary carrier handling

In current specification, a multi-cell HSDPA operation can be configured by Radio Link Setup or Radio Link Reconfiguration procedure, and it is possible to remove or add a secondary serving HS-DSCH RL by RL reconfiguration procedure. The existing procedures could be reused to handle the 8-carrie HSDPA secondary carrier addition and removal operation by simply releasing "maxnoofHSDSCH " from 3 to 7 in these procedures
Proposal 1: The existing procedures could be reused to handle the 8-carrie HSDPA secondary carrier addition and removal operation by simply releasing "maxnoofHSDSCH" from 3 to 7 in these procedures.

2.2 Capability Report
For 8-carrier HSDPA cell, the following aspects about capability shall be indicated to RNC via NBAP or RNSAP:

1) 8-carrier HSDPA cell capability

      The seventh to eleventh bits of Cell Capability Container indicates the maximum number of HSDPA frequencies in multi-cell operation in current specification. With Hexadecimal digits 0 means no support for 4C-HSDPA, hexadecimal digits 1 and 2 are reserved and hexadecimal digits 3 and 4 mean the capability of 3-carrier HSDPA and 4-carrier HSDPA. Therefore, the hexadecimal digits 5 to 8 could be used to indicate the capability of 8-carrier HSDPA capability as natural extension without modification.
Proposal 2: The hexadecimal digits 5 to 8 could be used to indicate the capability of 8-carrier HSDPA capability as natural extension without modification.
2) 8-carrier HSDPA cell MIMO capability

The thirteenth/fourteenth/sixteenth/seventeenth bit of Cell Capability Container indicates the MIMO/Single Stream MIMO support to combine with 3 or 4 carrier HSDPA as following:
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Since the exact number of carrier to combine with MIMO relies on the value of seventh to eleventh bits of Cell Capability Container, The four bits also could be extended to indicate the MIMO/Single Stream MIMO support to combine with 5 to 8 carriers HSDPA when the seventh to eleventh bits was set to 5-8.
Proposal 3: The four bits to indicate the capability of 3 or 4 carrier HSDPA with MIMO also could be extended to indicate the MIMO/Single Stream MIMO support to combine with 5 to 8 carriers HSDPA when the seventh to eleventh bits was set to 5-8.
3)     Possible secondary cell info list

The straightforward way is to reuse the current possible secondary cell info lists for intra band and inter band to report the possible secondary cell on 4th and 7th secondary carrier, since the maximum number of possible secondary cell is 32 in current specification, which is enough for 8C-HSDPA. 
One issue needs to be evaluated is that the signaling bandwidth consumption for the method. Given there are 8 local cells that could be configured in 8C-HSDPA for one UE in one Node B, the number of possible secondary cells for one local cell is 7, and this 8 carrier may be looked as a group. But this group will be reported 8 times in total 56 to the RNC. There is a  similar case when one local cell becomes unavailable. Therefore, there is arequirement to optimize the signaling design for the report possible secondary cell list to decrease the signaling load.
Proposal 4: Discuss the requirement to optimize the signaling design for the possible secondary cell list.

2.3 Maximum bit rate restriction

1) HS-DSCH Provided Bit Rate Value & MAC-hs Guaranteed Bit Rate
Currently the maximum values of "HS-DPSCH provided bit RATE Value " and "MAC-hs Guaranteed Bit Rate " in [2] and [3] are both limited to 256Mbps. With the introduction of 8C-HSDPA the maximum bit rate for one UE shall be 345.6M, therefore, the maximum values of the two items needs to be extended. Considering the other maximum bit rate related IEs are already extened to 1 Gbps, we proposal to extend the maximum values of "HS-DPSCH provided bit RATE Value" and "MAC-hs Guaranteed Bit Rate” to 1Gbits from the point of view of the forward compatibility.
Proposal 5: extend the maximum values of "HS-DPSCH provided bit Rate Value " and "MAC- hs Guaranteed Bit Rate” to 1Gbits from the point of view of the forward compatibility.
2) Mac-ehs window size

    For 4C-HSDPA, the maximum MAC-ehs window size that could be configured was only up to 128, which was decided based on the reordering requirement of 4C-HSDPA for the worst case. For 8C-HSDPA, the extension of mac-ehs windows size is under discussing in RAN2.therefore, mac-ehs window size needs to be extended once the conclusion was made in RAN2.
       Proposal 6: Mac-ehs window size needs to be extended once the conclusion was made in RAN2.
3 Conclusion
In this contribution, we made a general discussion on the potential RAN3 impacts by the introduction of 8C-HSDPA. RAN3 is kindly asked to discuss and agree on the following proposals:
Proposal 1: The existing procedures could be reused to handle the 8-carrie HSDPA secondary carrier addition and removal operation by simply releasing "maxnoofHSDSCH" from 3 to 7 in these procedures.

Proposal 2: The hexadecimal digits 5 to 8 could be used to indicate the capability of 8-carrier HSDPA capability as natural extension without modification.
Proposal 3: The four bits to indicate the capability of 3 or 4 carrier HSDPA with MIMO also could be extended to indicate the MIMO/Single Stream MIMO support to combine with 5 to 8 carriers HSDPA when the seventh to eleventh bits was set to 5-8.
Proposal 4: Discuss the requirement to optimize the signaling design for the possible secondary cell list.

Proposal 5: extend the maximum values of "HS-DPSCH provided bit RATE Value (9.2.1.31Iaa)" and "MAC-hs Guaranteed Bit Rate (9.2.1.38Aa)” to 1Gbits from the point of view of the forward compatibility.
Proposal 6: Mac-ehs window size needs to be extended once the conclusion was made in RAN2.
4 References
[1] RP-101419, " 8C-HSDPA WID", RAN#50
[2] TS 25.433, " UTRAN Iub interface Node B Application Part (NBAP) signalling"
[3] TS 25.423, " UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling"















The thirteenth bit:   HSDPA 3 or 4 Carrier and MIMO Single Band Capability/Adjacent-carrier/


The fourteenth bit:   HSDPA 3 or 4 Carrier and MIMO Dual Band Capability/Dual Band/.


The sixteenth bit:    HSDPA 3 or 4 Carrier and Single Stream MIMO Single Band Capability/Adjacent-Carrier/.


The seventeenth bit: HSDPA 3 or 4 Carrier and Single Stream MIMO Dual Band Capability/Dual Band/.











