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1 Introduction
During the RAN2 #72 meeting, the handling of drx-RetransmissionTimer at SCell deactivation was discussed. The meeting’s decision was “leave it up to UE implementation for the time being” and more discussion would be required at the next meeting to finalize the UE behavior at SCell deactivation. This contribution tries to clarify the SCell deactivation procedure focusing on the timer operation.
2 Discussions
2.1 SCell deactivation
It is clearly specified in the MAC spec. that a UE stops monitoring the PDCCH of a deactivated SCell and stops the PUSCH transmission on a deactivated SCell. The deactivation signaling can be explicitly/implicitly done and the UE should deactivate the SCell immediately (after Activation Time).
However, as mentioned at the previous discussion, the current spec. does not explain how to operate timers which are associated with a deactivated SCell. If we leave it to UE implementation, it would be hard to avoid the ambiguity of MAC spec. since the spec. explicitly describes the timer operation as a note:
“NOTE: A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. 
A timer can be started if it is not running or restarted if it is running. 
A Timer is always started or restarted from its initial value.”

Moreover, when we omit the timer handling procedure from the SCell deactivation description, it may cause additional problems which are undesired for finalizing the specification. 

First of all, the spec. may mislead the intention of MAC spec. where timers take precedence over SCell deactivation. This misunderstanding would harm the previous RAN2 decision where “SCell deactivation immediately stops a associated SCell operation”.
Secondly, a miss-alignment between eNB and UE might be happened. For instance, drx-RetransmissionTimer is running for an SCell #1’s HARQ process as shown in Figure 1. Even though a UE has to deactivate the SCell #1 during the Active Time, the UE may have to keep monitoring PDCCH through SCells until the drx-RetransmissionTimer expires. On the contrary, eNB might assume the UE stops PDCCH reception by reset the timer. Finally, the UE may consume more battery power unnecessarily because the deactivated SCell doesn’t need any timer operations.
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Figure 1: drx-RetransmissionTimer at SCell deactivation
Proposal 1: timer handling at SCell deactivation should be specified in MAC specification.
2.2 Timers
With regard to the SCell deactivation, we reviewed timers defined in the MAC spec. Table 1 summarizes the side effect of each timer on UE behavior when the UE keeps running the timer at SCell deactivation.
Table 1: Timers at SCell deactivation
	Timer
	Side effect 
	Remarks

	onDurationTimer
	X
	Per UE timer (not per CC timer)

	drx-InactivityTimer
	X
	Per UE timer (not per CC timer)

	drx-RetransmissionTimer
	O
	all SCells may stay in Active Time

	HARQ RTT timer
	O
	may start a drx-RetransmissionTimer

	drxShortCycleTimer
	X
	Per UE timer (not per CC timer)

	timeAlignmentTimer
	X
	Per UE timer (not per CC timer)

	mac-ContentionResolutionTimer
	X
	only associated with PCell


Therefore, our decision is that at least two timers (drx-RetransmissionTimer, HARQ RTT timer) should be stopped when a associated SCell is deactivated in order to avoid side effects.

Proposal 2: at least two timers (drx-RetransmissionTimer, HARQ RTT timer) should be stopped when a associated SCell is deactivated.
2.3 MAC description
There are various alternatives to specify a timer handling procedure in the MAC spec. But, it would be simple to insert the procedure in the SCell activation/deactivation description because the description part is in a early stage of specification.
We propose the following timer handling description is added in chapter 5.11. 
· stop drx-RetransmissionTimer and HARQ RTT timer when the associated SCell is deactivated.

Another alternative is similar to the MAC Reset description and would avoid entire side effects arise from timer operation.
· stop (if running) all timers associated with the deactivated SCell.
3 Conclusion

We investigated the SCell deactivation procedure related to the timer operation and summarized the following proposals based on above descriptions:
Proposal 1: timer handling at SCell deactivation should be specified in MAC specification.
Proposal 2: at least two timers (drx-RetransmissionTimer, HARQ RTT timer) should be stopped when a associated SCell is deactivated.
------------------------------------------------------------------------------------------------------------------------
5.13
Activation/Deactivation of SCells 

If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The PCell is always activated. The UE shall not monitor the PDCCH of a deactivated SCell and shall not receive any downlink assignments or uplink grants associated to a deactivated SCell. The UE shall not transmit on UL-SCH on a deactivated SCell. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in 6.1.3.8. Furthermore, the UE maintains a sCellDeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.

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

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

-
activate the SCell;

-
start the sCellDeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element deactivating the SCell; or

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

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell;

-
stop all drx-RetransmissionTimer associated with the SCell;
-
stop all HARQ RTT timer associated with the SCell.

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

-
if PDCCH on the scheduling Serving Cell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

-
when the SCell is deactivated:

-
SRS shall not be transmitted for the SCell;

-
CQI/PMI/RI shall not be reported for the SCell.
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