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1. Introduction

It is already agreed that single HS-DPCCH is used for MF-Tx, which means that joint HARQ-ACK feedback is adopted. For a certain scenario, such as HARQ-ACK repetition, we find out some issues on decoding the joint feedback information. In this contribution, we analyze the issues and give our initial consideration.
2. Discussion
2.1 Issues
In Figure 1, an illustration of joint feedback is shown, where the N_acknack_transmit and N_cqi_transmit are equal to 1. The single HS-DPCCH carries two feedbacks for the two paired cells and each cell decodes the HS-DPCCH to get its own feedback independently. Then quality of the HS-DPCCH might not be guaranteed at all cells in the active set, since the UE is power-controlled by the best uplink cell and the HS-DPCCH is transmitted with a fixed power offset relative to the DPCCH [1]. To improve the quality of the HS-DPCCH, it was already agreed to extend the range of HS-DPCCH power to get more power for HS-DPCCH decoding. 
However the solution may not work well in the case of power limited since there is no more power distributed to HS-DPCCH, or may bring the high ROT. The solution preferred in [1] can not completely resolve all the cases, and another solution needs to be complemented. HARQ-ACK and/or PCI/CQI repetition is a good candidate as a general configuration, which can reduce HS-DPCCH transmission power.
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Figure 1: HARQ-ACK Joint feedback Illustration (N_acknack_transmit=1 and N_cqi_transmit=1)
It can be configured in the poor uplink cell to guarantee HS-DPCCH quality. The cell configured with TTI repetition will combine multiple HS-DPCCH TTIs. Meanwhile there will be wrong decoding based on the combined signals if the HARQ-ACKs participating in joint encoding are changed in these TTIs for combination. This is because the repetition parameters may be different and scheduling may be not aligned in the paired cells.

An example is shown in Figure 2, where cell 2 should combine the two HS-DPCCH TTIs (HARQ-ACK1 n encoded with HARQ-ACK2 n and HARQ-ACK1 n+1 encoded with HARQ-ACK2 n). Wrong decoding will happen in this combination since the joint encoded results in the two TTIs are different. The error will also happen in the case of misaligned scheduling with same repetition parameters (see Figure 3).
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Figure 2: HARQ-ACK Joint feedback Illustration (N_acknack_transmit=2 and N_cqi_transmit=2 only in a cell)
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Figure 3: HARQ-ACK Joint feedback Illustration (N_acknack_transmit=2 and N_cqi_transmit=2 in both cells)
2.2 Possible Solutions

With above analysis, the repetition parameters should be the same and scheduling should be aligned in the MF-Tx paired cells in the case of TTI repetition. For intra-Node B case, the Node B can make the paired cell in line with each other, just like MC-HSDPA. But for inter-Node B case, each cell only knows its own repetition parameters and scheduling so that it is not aware of the HARQ-ACK change in the other cell. Thus RNC could configure the repetition parameters of paired cells with the same values and give extra information to the NodeBs for make the paired cell in line with each other. Or we could utilize the characteristic of TTI repetition to solve its own relevant problem.
Proposal 1: Introduce some mechanism to support TTI repetition configuration in MF-Tx.
3. Conclusion
In this contribution we discuss some issues on the decoding of joint feedback information in the case of TTI repetition and give initial consideration. It is proposed:
Proposal 1: Introduce some mechanism to support TTI repetition configuration in MF-Tx.
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