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1 Introduction 
HS-DPCCH timing design for MF-HSDPA was discussed in the past several meetings of RAN1. In RAN1#68bis, one working assumption of this topic is as following:
Revisit at RAN1#69 to consider whether there are benefits to keeping the reference cell unchanged while its HARQ-ACK timing becomes one subframe later when 7 HARQ processes are configured.
In this contribution, we analyze the solutions of selecting reference cell and also provide the benefits of keeping the reference cell unchanged when 7 HARQ processes are configured.

2 Analysis of reference cell for MF-HSDPA
In RAN1#68bis, it has been agreed that the HS-DPCCH timing is determined by an offset from one downlink and follows the Rel-5 rules relative to the downlink acting as the time reference. It means that HS-DPCCH timing is determined by the reference cell based on the Rel-5 rules. So how to define the reference cell is the main problem. Now there are two candidate schemes for defining reference cell: one is using the assisted serving cell as reference cell and keeping unchanged, the other is the reference cell would be changed based on the maximum overlap sub-frame pairing solution.
2.1 
Keep assisted serving cell as reference cell
When using the assisted serving cell as the reference cell, there are two ways to configure the HARQ processes: one is to configure 7 HARQ processes for all MF cells, the other is to configure 6 HARQ processes for assisted serving cell and 7 HARQ processes for assisting serving cell. Figure 1 shows the timeline when 7 HARQ processes are configured for all MF cells. In figure 1, ΔT is the offset between paired subframe of assisted cell and assisting cell, and 0<=ΔT<3slots. From figure 1 we can see that assisted cell acts as the reference timing cell, and HS-DPCCH timing follows the Rel-5 rules relative to the HS-PDSCH of assisted cell. 
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 Figure 1: Assisted serving cell acts as reference cell when 7 HARQ processes are configured in all MF cells
In order to save the additional memory of UE for all the participating cells and NodeB configure 7 HARQ processes, we can configure the assisted serving cell as 6 HARQ processes and the assisting serving cell as 7 HARQ processes. Figure 2 shows the timeline of the solution.
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Figure 2: Assisted serving cell acts as reference cell when 6 HARQ processes are configured in assisted cell and 7 HARQ processes are configured in assisting cells

In contribution [3], only one cell or NodeB is configured with 7 HARQ processes and all cells or NodeB are configured with 7 HARQ processes are discussed. It notes that the first case seems advantageous as the UE would not be required to support the additional memory for 7 HARQ processes for all the participating cells and NodeB. While this may seem to be complex from an implementation point of view, there are considerable overheads involved in multiflow operation if only one cell was configured with 6 processes. 
But from figure 2, we can see that it does not need to re-configure the HARQ processes when the cell offset between the serving cells drifted. So this solution can solve the problem raised in contribution [3] as well as having the advantages noted in [3].
2.2 
Reference cell changed when sub-frame pairing updated

The method is based on maximum overlap sub-frame pairing solution. And the reference cell would be changed when sub-frame pairing updated. As we know that changing the reference cell needs RRC/NBAP signalling to support, and also add the implementation complexity of NodeB and RNC.
2.3
Summary
The advantages of keeping the assisted cell as the reference cell are:

· The UE would not be required to support the additional memory for 7 HARQ processes for all the participating cells and NodeB. And save the memory size of UE.
· The timing structure is not impacted on either UE or Node B for any operation related to the assisted cell.
· The reference cell doesn’t need to change no matter what the timing offset between assisted serving cell and assisting serving cell drifted.
· Value of m would not change no matter what the timing offset between assisted serving cell and assisting serving cells drifted.
· A large numbers of RRC/NBAP signalling which is needed when reference cell or value of m changed was saved.

· The HS-DPCCH decoding in assisted serving cell would not be impacted during the sub-frame pairing updated.

· It is easy for UE and NodeB implementation.

Proposal 1: The UE is configured with 7 HARQ processes in assisting cell(s) and 6 HARQ processes in assisted cell(s), when the UE requiring additional HARQ processing time.

Proposal 2: Keep the assisted cell as the reference cell when 7 HARQ processes are configured in assisting cell(s).
3 Conclusion 
In this contribution, we analysis the solutions when 7 HARQ processes are configured. And we provide the benefits of keeping the assisted cell as the reference cell when 7 HARQ processes are configured. We propose that,
Proposal 1: The UE is configured with 7 HARQ processes in assisting cell(s) and 6 HARQ processes in assisted cell(s), when the UE requiring additional HARQ processing time.

Proposal 2: Keep the assisted cell as the reference cell when 7 HARQ processes are configured in assisting cell(s).
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