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1. Introduction

HS-DPCCH design for 8C-HSDPA was discussed in RAN1#65 meeting and agreements and work assumptions were made as below: 
	Agreements:

· Working assumption that 2xSF128 is used for all cases of 5-8 carriers with and without MIMO configured is confirmed.

· HS-DPCCH channelisation code:

· Cch,128,16 is used for HS-DPCCH if no DPDCH is configured.

· At least in the case of only the first 4 carriers being activated, the HS-DPCCH is transmitted on the Q-branch. 

· No change of channelisation code depending on number of activated carriers 

· Other cases of 4 activated carriers FFS.

· Working assumptions that the Rel-9/10 HARQ-ACK codebooks are reused for HARQ-ACK transmissions is confirmed.

· The CQI/PCI encoding for the downlink carriers are self-contained 

· The minimum CQI/PCI feedback cycle is 4 ms 

· The HARQ-ACK and CQI/PCI information associated with the serving HS-DSCH cell should not be remapped when carriers are activated / deactivated.

· The HARQ-ACK repetition factor (N_acknack_transmit) and CQI repetition factor (N_cqi_transmit) should be common for all configured downlink carriers.

· The CQI feedback cycle is common for all downlink carriers

· Numbers of activated carriers below 4 are handled exactly as for 4C-HSDPA.


This contribution discusses the remaining issues related to carriers mapping on HS-DPCCH in 8C-HSDPA.
2. Discussion
The HARQ-ACK and CQI/PCI information is remapped and repeated when only 1 or 2 carriers remain activated if 4 carriers(cells) are configured, i.e. Secondary_cell_enabled=3 and Secondary_cell_activated=1 or 2, but information corresponding to primary carrier is never remapped.
The motivation to remap the activated carriers is UE power saving and UL coverage. It seems reasonable to apply remapping method similar to 4C-HSDPA for 8C-HSDPA. That is:

· The HARQ-ACK and CQI/PCI information is remapped when no more than 4 carriers are activated in case 5~8 carriers are configured.

· The information corresponding to the no-more-than 4 carriers are treated in the same manner as 4C-HSDPA.
· Only Rel-9 HARQ-ACK codebook is used

· Information corresponding to primary carrier is never remapped
· The activated carrier with the smallest index of configured secondary carriers is grouped with the primary carrier; and the other activated carriers are in the other group, the activated carrier with smaller index is before the larger one. 
· If the deactivated carriers are reactivated, and the number of activated carriers is more than 4 from the no-more-than 4 carrier case, then the mapping of HS-DPCCH is corresponding to the 5-8 carriers, back to 8C-HSDPA situation. It is straightforward to keep the same mapping for 5-8 carriers. A unique mapping of HS-DPCCH in case of 5-8 activated carries is simple and clear.   
· The HARQ-ACK and CQI/PCI information associated with the secondary serving HS-DSCH cell should be of unique mapping when the number of activated carriers is above 4.
The diagram example below illustrates how to map activated carriers on HS-DPCCH when some carriers are deactivated or activated. In this example, given that the same 6 carriers are activated, either by deactivation from 8 activated carrier case or by activation from 4 activated carrier case, the mapping of HARQ-ACK and CQI/PCI information associated with the secondary serving HS-DSCH cell is unique.
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Figure 1 An example of mapping information of activated carriers on HS-DPCCH
We believe that HS-DPCCH for the no-more-than-4 carriers in case of 5-8 configured carriers should be remapped for the sake of UE power saving and uplink coverage, as dual channelization code HS-DPCCH would consume more power than single channelization code HS-DPCCH, which had been proved in Rel-8/9/10 HS-DPCCH design discussion, and the CM value of dual channelization code is also larger than that of single channelization code HS-DPCCH.
3. Conclusion
This contribution discusses how to handle the no-more-than-4 activated carriers in 8C-HSDPA configuration, we propose that, 
Proposal 1: The HARQ-ACK and CQI/PCI information is remapped when no more than 4 carriers are activated in case 5~8 carriers are configured.
Proposal 2: The HARQ-ACK and CQI/PCI information corresponding to the no-more-than 4 activated carriers in case of 8C-HSDPA are treated in the same manner as 4C-HSDPA.
Proposal 3: The HARQ-ACK and CQI/PCI information associated with the secondary serving HS-DSCH cell should be of unique mapping when the number of activated carriers is above 4.
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