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1 Introduction

 In the last meetings RAN2 discussed UL (de)activation. An email discussion [1] was held on the RAN2 reflector after RAN2#71 in order to identify the need and mechanisms for UL activation. This contribution further clarifies on the mechanisms for UL activation.

A text proposal for TS 36.321 is provided in order to include DL and UL (de)activation in the specifications.
2 Discussion
It is already decided in RAN2 that there cannot be more UL SCC than DL SCCs configured. If there is no (de)activation mechanism available for the UL SCC of SCells, this would recreate the unwanted situation described above with respect to activated/deactivated SCells. Without UL (de)activation it will be possible to have more UL SCCs than DL SCCs activated.
Hence, avoiding SCells with activated UL SCC but deactivated DL SCC is an additional reason for RAN2 to introduce UL (de)activation 
2.1 Control for UL (de)activation
We think controlling the UL (de)activation through the activation or deactivation of the SIB2-linked DL is the most reasonable mechanism.

Basing the UL (de)activation on either the pathloss reference or scheduling reference could lead to some unwanted behaviour. 

In scenarios where SIB2-linked SCell DL is not scheduling and pathloss reference, linking the (de)activation status of an UL SCell to the (de)activation status of the pathloss reference especially when the pathloss reference is the PCell would result in an SCell UL that cannot be deactivated as PCell is always activated.

Regarding control of UL (de)activation by scheduling reference we identified the following problems.

In the case that the SCell is cross-carrier-scheduled by another SCell’s DL SCC, deactivation of the cross-carrier-scheduling SCell would mean that the UL SCC of the SCell that is cross-carrier-scheduled is deactivated, but the DL SCC of that SCell is still active ,though it cannot be scheduled. This is shown in Figure 1.
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Figure 1 –DL SCC of SCell 2 is in activated state but cannot be scheduled
It is rather straight forward that when the eNB deactivates the cross-carrier-scheduling SCell it should at the same time deactivate the cross-carrier-scheduled SCell  as well. Considering this, it is more reasonable to control the UL (de)activation by the activation/deactivation of the SIB-2-linked DL SCC in the same Scell.
Furthermore, the other way round when the cross-carrier-scheduled SCell is in deactivated state but the scheduling SCell is in activated state, currently this has the implication that only the the DL SCC of the cross-carrier-scheduled SCell is in deactivated state, but the UL SCC of that SCell would still be in activated state. This is shown in Figure 2. This would also create a scenario where more UL SCCs than DL SCCs are activated and should be avoided.
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Figure 2 - UL SCC of SCell 2, following scheduling reference, stays activated even though DL SCC of SCell 2 is deactivated
Proposal 1: The uplink of a SCell is implicitly activated when the SIB2-linked DL SCC of that SCell is activated, correspondingly the uplink SCC of the SCell is deactivated when the SIB2-linked DL SCC of that SCell is deactivated. Essentially it is proposed to (de)activate SCells, comprising both DL SCC and UL SCC (if configured).
Once both DL and UL of an SCell are deactivated and the SCell was cross-carrier-scheduled the UE could stop decoding PDCCHs on the UE-specific search space for the deactivated SCell, since there is neither a PUSCH on the UL and or a PDSCH on the DL. It should therefore be captured in the specifications that the UE is not required to do PDCCH decoding for a SCell while it is deactivated.

Proposal 2: The UE is not required to receive DL assignments and UL grants for a deactivated SCell.
2.2  SRS reporting
Once a SCell UL is deactivated there is no need to continue periodic SRS transmissions since the UL SCC of the SCell can anyway not be scheduled by eNB. Furthermore, according to the current RAN1 status SRS can not be power-controlled. Therefore, when PDCCH reception for SCell is not possible, SRS transmissions during deactivation may cause significant interference and should not be performed.
Furthermore, disabling SRS transmissions for deactivated UL SCCs is an analog operation to the disabling of PMI/RI/CQI for DL SCCs.
Proposal 3: UE shall not transmit periodic SRS on a deactivated UL SCell UL.
2.3 UL (de)activation impact on deactivation timer
The deactivation timer currently only affects the state of the SCell DL. For this reason, when an SCell is cross-carrier-scheduled by another Cell, only a DL assignment for the SCell is restarting the deactivation timer.

When now both DL and UL of the SCell are jointly activated and deactivated, the deactivation timer should also be restarted when the UE receives an UL grant for the cross-carrier-scheduled SCell UL. If this would not be the case, and the eNB is only scheduling the UL during the period of the deactivation timer running, the UL SCell would be implicitly deactivated together with the SCell DL, even though it is actively scheduled on the UL. This is clearly not the intended behaviour.

Hence, also an UL grant on the scheduling DL serving cell should restart the deactivation timer.

Proposal 4: Upon reception of an UL grant on the DL serving cell the deactivation timer of the scheduled SCell is restarted.
2.4 UL HARQ handling after SCell deactivation

We have the understanding that after an SCell  is deactivated and the UL SCC is included in this deactivation, no further PUSCH transmission is possible. Hence, after deactivation there cannot be neither a new initial transmission nor a further retransmission.
However, another question is what should happen to the UL HARQ buffers once the UL SCC is deactivated. We think that once the Scell is deactivated, when it is activated again, eNB will continue UL transmission by giving grants for initial transmissions only. In other words, it does not need to be supported that eNB can continue non-adaptive retransmissions of the last initial transmission prior to deactivation. For this reason we propose to flush the SCell’s UL HARQ buffers upon deactivation of an SCell.

Propoals 5: Upon deactivation of an SCell the related UL HARQ buffers are flushed.
3 Conclusions

This contribution discussed the mechanisms for UL (de)activation control, and the questions whether UE needs to receive UL grants and continue SRS transmissions for a deactivated SCell UL.
The following proposals were made:

Proposal 1: The uplink of a SCell is implicitly activated when the SIB2-linked DL SCC of that SCell is activated, correspondingly the uplink SCC of the SCell is deactivated when the SIB2-linked DL SCC of that SCell is deactivated. Essentially it is proposed to (de)activate SCells, comprising both DL SCC and UL SCC (if configured).

Proposal 2: The UE is not required to receive DL assignments and UL grants for a deactivated SCell.

Proposal 3: UE shall not transmit periodic SRS on a deactivated UL SCell UL.

Proposal 4: Upon reception of an UL grant on the DL serving cell the deactivation timer of the scheduled SCell is restarted.

Propoals 5: Upon deactivation of an SCell the related UL HARQ buffers are flushed.
In Annex A a text proposal to implement above proposals intro TS 36.321 is presented
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5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured DL SCells and associated UL SCells are initially deactivated upon addition and after a handover. The network may subsequently activate and deactivate the configured SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains a 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 monitor
 PDCCH or receive PDSCH and shall not send PUSCH, nor is it required to perform CQI measurements for this SCell. If cross-scheduling is configured, the UE does not monitor PDCCH for DL assignments and UL grants associated with a deactivated SCell. Also, the UE shall not report CQI/PMI/RI and not send SRS for a deactivated SCell. 


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 the ca-DeactivationTimer associated with the SCell;

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

-
deactivate the SCell;
-
flush all uplink HARQ buffers of the SCell;
-
stop the ca-DeactivationTimer associated with the SCell;

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling DL Serving Cell indicates an uplink grant or 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;
-
flush all uplink HARQ buffers of the SCell;
NOTE:
The uplink grants and downlink assignments mentioned above cover initial transmissions and retransmissions.
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