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1 Introduction
At RAN2#89bis it was discussed whether moving of DL HARQ processing between cells should be done but due to that there was no significant gains foreseen and due to non-negligible complexity it was agreed to stick to Rel-11 CA HARQ handling. It was also briefly discussed whether UL HARQ processes should be moved between cells but nothing was captured in the TR for UL. In this paper we revisit the moving of UL HARQ processes between serving cells.
2 Discussion
2.1 Moving of UL HARQ processes
It was discussed at RAN2#89bis whether or not to support moving of DL HARQ processes between carriers. Due to lack of significant gain and due to additional complexity, it was concluded not to support moving of DL HARQ processes. The technical report was updated to capture this conclusion.

It was not captured in the technical report whether moving of uplink HARQ processes should be supported in LAA. We believe that most companies also thought that moving of UL HARQ processes is not necessary for LAA and should therefore be avoided.
As it has been agreed that the eNB can configure which logical channels can be sent on LAA cells it would be possible that the eNB only configures the UE to send traffic which is not delay sensitive to be sent on LAA cells. Also, asynchronous UL HARQ is supported on LAA cells as a means to reduce the delay due to LBT, hence we assume that to move UL HARQ processes between cells is not needed.
Furthermore, if the eNB foresaw that a certain LAA-cell is good enough to attempt a first transmission on, then the cell would also be good enough to attempt a second transmission on. We do not expect that the eNB would trigger an initial transmission on an LAA cell and then suddenly change its mind and abandon the LAA cell for the retransmission. The carrier selection can ensure that the eNB does not select a carrier which is heavily overloaded to the extent that no transmissions can get through, rather the eNB would select a carrier which has a reasonable chance of getting a transmission through. And if the eNB has found such a carrier we do not expect that the conditions on this carrier would change so rapidly so that the eNB would need to change the carrier in the middle of the lifetime of a HARQ process.

Based on the above we do not see a strong enough motivation for moving UL HARQ processes between cells.
Proposal 1 Moving of UL HARQ processes between carriers is not supported.

A text proposal for the TR reflecting the conclusions from this section can be found in Annex C.
3 Conclusion

We have in this contribution discussed further routing restrictions for LAA and propose the following:
Proposal 1
Moving of UL HARQ processes between carriers is not supported.


4 Annex A
Below is a text proposal for the technical report on LAA for moving of UL HARQ processes between cells.
	7.3.2.1
HARQ Operation
Moving of HARQ processes between cells

If uplink transmissions on LAA cells are subject to LBT that would imply that what is explained for downlink in subclause 7.2.2.1 would also apply for uplink, i.e. that the UE is not able to perform a retransmission due to that the channel is busy. However, as explained in subclause 7.3.2.2, since the eNB can configure whether the UE should send certain traffic only over carriers in licensed spectrum or if it the traffic may also be sent over LAA cells, then it would be possible to ensure that certain delay sensitive traffic is only routed over carriers in licensed spectrum.

Furthermore, as asynchronous UL HARQ is supported on LAA cells it is expected that the delay can be reduced as the eNB can, if it detects that the UE did not perform a certain transmission due to a busy channel, trigger retransmissions quickly.

To support moving of UL HARQ processes between cells it would be required additional complexity such as, new signaling from the eNB to the UE to indicate which cell the HARQ process should be moved from and which cell the HARQ process should be moved to, some mechanism to avoid HARQ process number collision when moving the HARQ processes between cells and it would result in scheduling restrictions which would complicate eNB implementation.

As there has not been identified any significant gain to perform moving of UL HARQ processes and that doing so would require additional complexities it is recommended to continuing the principle of Rel-11 CA in which uplink HARQ processes are not moved between carriers.

Impact analysis of asynchronous UL HARQ
HARQ Process Mapping

In synchronous HARQ, UE identifies in each TTI the HARQ process that is associated with this TTI. Each TTI has one or two (depending on whether spatial multiplexing is used) HARQ processes associated to it and for the identified HARQ processes the UE will perform a transmission/retransmission. The association between TTIs and HARQ processes relies on UL HARQ being synchronous and the association follows from the timing relation: If there has been an initial transmission in a certain subframe for certain HARQ process, then 8 ms later (in FDD), this same HARQ process is considered for retransmission. The actual HARQ process ID is not specified and the UE is free to use any numeration. The UE receives HARQ feedback from the eNB on PHICH. PHICH received in TTI n relates to the transmission in TTI n-4. If the UE receives NACK on PHICH (but not receive grant), non-adaptive retransmissions is triggered automatically.

[Omitted unchanged text]
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