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Discussion
1
Introduction

RAN1#66bis in October discussed the implications of the non-time-aligned DL cells and the way the HARQ-ACK feedback is structured, to the UE and Node B HARQ loop processing time. In this contribution we maintain that the Node B is already required to process each and every UE in a very tight timing budget, when the UE timing requirement could be considered to be fairly relaxed. We also suggest that if it would help UE platform development, we could introduce a UE signaled limitation to the maximum TBS from the cell with reduced HARQ processing time budget.
2
Discussion

With today’s HSDPA the UE minimum processing time from the end of  HS-PDSCH to the start of the corresponding HARQ-ACK field on the HS-DPCCH with the worst case DL-to-UL time difference equals to 4.89 ms. The over-the-air propagation delay does not have an impact to the UE processing time.
Similarly the Node B minimum processing time for zero over-the-air propagation delay is 2.89 ms, and with 100 km cell radius, the Node B minimum processing time would be reduced to 2.22 ms.
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Figure 1: UE and Node B HSDPA processing times assuming 6 HARQ processes with 0 and 100 km cell radiuses
The UE and the Node B needs to be dimensioned for the worst case, and the dimensioning as shown in Figure 1 is the one used in today’s UEs and Node Bs.
Assuming that in HSDPA Multiflow the two cells could be almost 3 slots adrift, but with a single HS-DPCCH the HARQ-ACK fields would occur once every three slots, there would be approximately 2 ms uncertainty in the time from receiving the HS-PDSCH in the UE  to needing to send the HARQ-ACK. Figure 2 depicts the case where the maximum drift of 2 ms is in place, and the uncertainty is dimensioned in the UE processing time, effectively reducing the UE processing time from 4.89 to 2.89 ms. It should be noted that this is still more than what the Node B has to be prepared for.
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Figure 2: Worst case UE processing time reduces to 2.89 ms with common HARQ-ACK timing for Multiflow following always one cell with the Rel-5 timing rules and UE absorbing the timing uncertainty

Proposal 1: The HS-DPCCH design for HSDPA Multiflow does not reduce the Node B processing time from HARQ-ACK to HS-SCCH for neither the assisting cell  nor the cell being assisted.
It is understood that certain UE platforms may have difficulties absorbing all the tightening in the processing time budget. In order to have more relaxed UE requirements in the Multiflow operation, we would suggest discussing the possibility of tying the HS-DPCCH timing with Rel-5 rules to the Node B being assisted, and taking the tightening of the HARQ-ACK timeline in the UE towards the assisting Node B, and allowing the UE to indicate the maximum TBS it is able to process from the assisting Node B in its capability signalling.

Proposal 2: The Multiflow UE follows the Rel-5 timeline for HS-DPCCH, the timing reference being the downlink of the Node B being assisted
Proposal 3: The Multiflow UE absorbs the uncertainty due to the assisting and assisted Node B downlinks not being time aligned in its assisted cell’s HARQ-ACK timing

Proposal 4: Discuss if the tightening in the assisted cell’s processing time budged should be offset by having a UE capability set limitation to the maximum TBS the assisting cell is allowed to transmit.
3
Conclusions

In this paper we have presented our view on the HS-DPCCH HARQ-ACK timing in multiflow and make the following proposals.
Proposal 1: The HS-DPCCH design for HSDPA Multiflow does not reduce the Node B processing time from HARQ-ACK to HS-SCCH for neither the assisting cell  nor the cell being assisted.

Proposal 2: The Multiflow UE follows the Rel-5 timeline for HS-DPCCH, the timing reference being the downlink of the Node B being assisted

Proposal 3: The Multiflow UE absorbs the uncertainty due to the assisting and assisted Node B downlinks not being time aligned in its assisted cell’s HARQ-ACK timing

Proposal 4: Discuss if the tightening in the assisted cell’s processing time budged should be offset by having a UE capability set limitation to the maximum TBS the assisting cell is allowed to transmit.
