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1. Introduction
The UE behaviours when a SCell is deactivated are captured in the Carrier Aggregation MAC CR as quoted below [1]. However, how to handle DL HARQ processes, i.e. NDI values and soft buffers, is not considered yet and improper handling may lead to DL data loss. This contribution discusses the issue and provides two alternatives to handle DL HARQ processes upon deactivation.
	5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured DL SCells are initially deactivated upon addition and after a handover. The network may subsequently activate and deactivate the configured DL SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains an ca-DeactivationTimer timer per configured DL SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to all ca-DeactivationTimers and it is configured by RRC. For a deactivated SCell, the UE does not need to monitor PDCCH or receive PDSCH, nor is it required to perform CQI measurements for this SCell. Also, the UE shall not report CQI/PMI/RI for a deactivated SCell. 

[…]

-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCell:

-
deactivate the SCell;

-
stop the ca-DeactivationTimer associated with the SCell;


2. Discussion

In [1], upon addition of a SCell, the corresponding HARQ entity is initialized and it is removed upon removal of the SCell. Before discussing how to handle DL HARQ processes upon deactivation, the first thing needs to be clarified is whether the corresponding HARQ entity is removed when a SCell is deactivated. Although it has not been discussed, it seems to imply in [1] that the corresponding HARQ entity is kept when a SCell is deactivated. Then, current behaviour should be confirmed as intended. Otherwise, initialization or removal of the corresponding HARQ entity shall be specified when a SCell is activated or deactivated.
Proposal 1. Confirm that the corresponding HARQ entity is not removed when a SCell is deactivated.
Then, if NDI values and soft buffers of the corresponding DL HARQ processes are not handled when a SCell is deactivated, UE may incorrectly interpret a new DL transmission as a retransmission after activating the SCell. Thus, the received data may be combined with the data in the soft buffers and it results in decoding failure and DL data loss. To prevent the issue occurs, two alternatives are feasible:
Option 1: eNB solution, maintain NDI values of DL HARQ processes for a deactivated SCell

With this option, current UE behaviour, i.e. do nothing for DL HARQ processes, upon SCell deactivation is sufficient. eNB should take the responsibility for remembering the NDI values of DL HARQ processes for a deactivated SCell.
Option 2: UE solution, flush soft buffers and clear NDI values of DL HARQ processes for a deactivated SCell

With this option, UE shall flush soft buffers of the corresponding DL HARQ processes when a SCell is deactivated and consider the next received transmission by these DL HARQ processes as the very first transmission. The corresponding text proposal based on [1] can be found in section 4. And eNB does not need to remember the NDI values of DL HARQ processes for a deactivated SCell.
Proposal 2. Discuss whether to adopt eNB or UE solution to handle DL HARQ processes for a deactivated SCell.
3. Conclusion

This contribution first discusses the status of the corresponding HARQ entity when a SCell is deactivated.
Proposal 1. Confirm that the corresponding HARQ entity is not removed when a SCell is deactivated.
Then, to prevent UE incorrectly interprets a new DL transmission as a retransmission after activating a SCell, two alternatives are feasible:
Option 1: eNB solution, maintain NDI values of DL HARQ processes for a deactivated SCell

Option 2: UE solution, flush soft buffers and clear NDI values of DL HARQ processes for a deactivated SCell

Proposal 2. Discuss whether to adopt eNB or UE solution to handle DL HARQ processes for a deactivated SCell.
4. Text Proposal for UE Solution
5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured DL SCells are initially deactivated upon addition and after a handover. The network may subsequently activate and deactivate the configured DL SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains an ca-DeactivationTimer timer per configured DL SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to all ca-DeactivationTimers and it is configured by RRC. For a deactivated SCell, the UE does not need to monitor PDCCH or receive PDSCH, nor is it required to perform CQI measurements for this SCell. Also, the UE shall not report CQI/PMI/RI for a deactivated SCell. 

For the UL resources of an SCell there is no explicit activation/deactivation mechanism and the UE shall be able to transmit on PUSCH on any configured SCell according to received valid UL grants.

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC CE activating the SCell:

-
activate the SCell;

-
start or restart the ca-DeactivationTimer associated with the SCell;
-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCell:

-
deactivate the SCell;

-
stop the ca-DeactivationTimer associated with the SCell;
-
flush the soft buffers for all DL HARQ processes of the SCell;
-
for each DL HARQ process of the SCell, consider the next received transmission for a TB as the very first transmission;
-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling DL Serving Cell indicates a downlink assignment for the activated SCell:

-
restart the ca-DeactivationTimer associated with the SCell;

-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;

NOTE:
The uplink grants and downlink assignments mentioned above cover initial transmissions and retransmissions.
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