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1 Introduction
The HS-DPCCH design for 4C-HSDPA has been extensively discussed during RAN1#59bis, RAN1#60, RAN1#60bis, and RAN1#61. Even though some agreements were made during RAN1#61bis, the HS-DPCCH design when 3 carriers are configured without MIMO is still open. This contribution describes a proposed way forward for this scenario.
2 Proposed way forward
RAN1 has already agreed to adopt SF128 for HS-DPCCH when 3 carriers are activated and MIMO is configured on one or more of the activated carrier and the case when 4 carriers are configured (independently on whether any of the carriers is configured with MIMO). However, for the case 3 configured carriers without MIMO the HS-DPCCH design has still not been agreed. In our view no strong reason has presented as to why SF128 could not be adopted also for this case. This seems to be the most simple and robust solution, without any significant drawbacks.
Proposal 1: Adopt SF128 for HS-DPCCH also for the cases when 3 carriers without MIMO are configured.

With SF128, the information is time multiplexed within each of the ACK/NACK and CQI/PCI fields. The ACK/NACK field is split into two half-slot sub-fields. In order to preserve similar ACK/NACK detection performance as in legacy operation, it has been suggested to introduce a DTX codeword in the ACK/NACK codebook (e.g. by re-using the POST codeword for this purpose), and to transmit this special codeword rather than to actually DTX a half slot in the ACK/NACK field. To prevent complexity increase in the uplink power control and Node B DTX detection it has also been suggested that change of transmission power in the middle of an uplink slot should be avoided. We support these proposals.
Proposal 2: It should be possible to transmit a DTX codeword in either the first or the second half slot.
Proposal 3: Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK transmission should be avoided also for the case where 3 carriers without MIMO are configured.
For the 3C-HSDPA HS-DPCCH solution the information of the ACK/NACK and CQI fields of carrier that is not configured must be handled. For the ACK/NACK field this involves sending the codeword corresponding to DTX while it for the CQI involves DTXing one of the CQI fields. We support the proposals where the fourth ACK/NACK field carries this information and where the fourth CQI filed always is DTXed. This is illustrated in Figure 1.

[image: image1]
Figure 1: HS-DPCCH structure when UE is configured with 3 carriers without MIMO.
Proposal 4: When 3 carriers are configured the information of the fourth CQI field is always DTXed. 

3 Conclusions
It is proposed that RAN1 agrees on the following as a basis for further detailed design:
Proposal 1: Adopt SF128 for HS-DPCCH also for the cases when 3 carriers without MIMO are configured.
Proposal 2: A DTX codeword is included in the ACK/NACK codebook also for the case when 3 carriers are configured without MIMO.
Proposal 3: Changing transmission power in the middle of an uplink slot due to half slot ACK/NACK transmission should be avoided also for the case where 3 carriers without MIMO are configured.
Proposal 4: When 3 carriers are configured the information of the fourth CQI field is always DTXed.
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