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1. Introduction

At the last meeting RAN1 #68, the issue about timing was discussed, mainly involving how to deal with the timing compression in the case that UE can not handle the entire compression. Two signaling bits are agreed to indicate that the UE does or does not require an additional HARQ process and supports a larger soft buffer for MIMO with Multiflow. So far the specific timing issue is not specified yet. In this contribution, we investigate the timing issue and give a simple solution for MF-Tx.

2. HS-DPCCH Timing for MF-Tx
2.1 Pairing and Timing Reference Rule
It is natural that the pairing is determined by RNC since the RNC can make the decision based on the observed time difference between two cells in the 1a events reported by UE. There are two rules of pairing (also mentioned in [1]~[5]):
· Fixed-relation pairing rule
The overlapped subframes of two cells are paired and the subframe from serving cell is prior to that from assisting serving cell. The pairing rule will cause up to 3 slots timing compression [5], which would be unacceptable considering the agreements that UE shall handle the entire timing compression in the case of non-MIMO, and also for the case of indicating UE does not require an additional HARQ process and not support a larger soft buffer. 
· Maximum overlap pairing rule

The subframes of two cells paired are overlapped as much as possible. The pairing rule will cause up to 1.5 slots timing compression, which is acceptable.
Proposal 1: Maximum overlap pairing rule is used in the MF-Tx and the pairing is controlled by RNC.

It is assumed that if UE can handle the entire timing compression 6 HARQ process scheduling will be configured in both cells, if not and a larger soft buffer is supported by UE, 7 HARQ process scheduling will be configured. When 7 HARQ process scheduling is configured, there will be extra 3 slots in HARQ RTTso that NodeB could handle the entire timing compression, which is no larger than 1.5 slots. Thus it is no need to split the timing compression, but leave it to only UE or NodeB. The reasoning behind is that UE’s HARQ-ACK timing of 7.5 slots can always maintained in one of paired cells, which simplifies the UE behaviour. 
Proposal 2: The entire timing compression is handled only by UE when 6 HARQ process scheduling is configured, or handled only by NodeB when 7 HARQ process scheduling is configured.

In [6], it was proposed to use HARQ-ACK timing 10.5+4.5 slots for one cell and 9+6 slots for the other cell so that UE can get additional time compared to 7.5 slots. In our view it is not necessary since UE processing time of 7.5 slots is enough for MF-Tx just as we do not increase the UE HARQ-ACK timing in legacy 7 HARQ process scheduling. Based on proposal 2, for both 6 HARQ process scheduling and 7 HARQ process scheduling, the UE HARQ-ACK time of 7.5 slots is always maintained in one of the two cells. The only extra work would be to define a timing reference cell as the cell based on which UE shall follow HARQ-ACK time of 7.5 slots. 
The selection of the timing reference cell is only dependent on the HS-PDSCH subframe timing in the paired subframes. Here we call the cell with prior HS-PDSCH subframe in the paired subframes as ‘the prior cell’ and the other cell as ‘the posterior cell’. 
According to the timing relationship, it is clear that if the prior cell is selected as the timing reference cell the entire timing compression will be handled by UE; if the posterior cell is selected as the timing reference cell the entire timing compression will be handled by NodeB.

The timing reference selection rule is as follows (examples are shown in Figure 1~Figure 2 assuming the timing compression is 1.5 slots):

1. The prior cell should be selected as the timing reference cell when 6 HARQ process scheduling is configured
2. The posterior cell should be selected as the timing reference cell when 7 HARQ process scheduling is configured.
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Figure 1: HS-DPCCH Timing of MF-Tx Inter-NodeB when 6 HARQ process scheduling is configured
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Figure 2: HS-DPCCH Timing of MF-Tx Inter-NodeB when 7 HARQ process scheduling is configured
With the above analysis, we prefer:
Proposal 3: The timing reference cell definition is introduced and UE follows the Rel-5 timeline for HS-DPCCH in the timing reference cell.

3. HS-DPCCH Decoding at NodeB
In [7], HS-DPCCH decoding at NodeB had been analyzed. In current specification, an HS-DPCCH sub-frame starts m×256 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH or F-DPCH frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m calculated as m = (TTX_diff /256) + 101, as illustrated in Figure 3. For inter-NodeB, the two cells only know their own TTX_diff and calculate the m value separately, so that there would be two values of the m if the two values of TTX_diff are different. There would be two possible schemes:

· Higher layers configure m for both cells

Higher layers calculate one single m value based on the TTX_diff of the timing reference cell and configure the m for both cells.

· NodeB calculates m value based on some extra information from higher layers

The relationship between TTX_diff and m should not be changed in the timing reference cell. Namely, the timing reference cell calculates the m as m = (TTX_diff /256) + 101. RNC will send the TTX_diff of the timing reference cell to the other cell so that it can calculates the exact m using the received TTX_diff, or RNC will send the offset of TTX_diff or the offset of m to the other cell so that it can calculates the exact m using its own TTX_diff or m and the corresponding offset.
Proposal 4: The m value is kept the same in both cells of MF-Tx.
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Figure 3: Timing structure for HS-DPCCH control signalling
4. Conclusion
In this contribution we discuss the issues on the HS-DPCCH timing for MF-Tx. It is proposed:
Proposal 1: Maximum overlap pairing rule is used in the MF-Tx and the pairing is controlled by RNC.

Proposal 2: The entire timing compression is handled only by UE when 6 HARQ process scheduling is configured, or handled only by NodeB when 7 HARQ process scheduling is configured.

Proposal 3: The timing reference cell definition is introduced and UE follows the Rel-5 timeline for HS-DPCCH in the timing reference cell.

Proposal 4: The m value is kept the same in both cells of MF-Tx.

To facilitate proposal 3 and proposal 4 to the specification, a LS needs to be sent to RAN2/RAN3 to address HS-DPCCH timing issues in case of HSDPA multiflow transmission.
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