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1. Introduction 
During RAN2#71 meeting, the issue of simplification of timer-based DL CC deactivation was discussed [1]. There was no agreement on the simplification scheme. It is noted in [2] that simplification can be reconsidered with the understanding of what functionality is linked to deactivation.
In this contribution, we further discuss the issues related to simplification of the deactivation timer.
2. Discussion
In [1] and [3], the issues of complexity associated with per-CC deactivation timers that need to be independently maintained based on traffic activity on each configured CC were raised. The complexity concern is mainly on the eNB side since the eNB needs to maintain one deactivation timer per configured CC per UE. As the number of UEs and CCs served by a eNB increases, there could be a large number of deactivation timers that need to handled at the eNB. From a UE’s perspective, there are up to five deactivation timers that need to be maintained, which is acceptable from the complexity point of view.

Several simplification methods were proposed in [3]. Options 1, 3 and 5 proposed to make the timer optional and configurable by the network. With these options, if the network chooses not to configure the use of the deactivation timer for a UE, there is no fallback mechanism that the UE can rely on to deactivate a CC to save battery power, even though there may be no traffic activity on the CC for a long period of time. It is true that the network can send an explicit MAC CE deactivation command to the UE to deactivate a CC. However, it will be entirely up to the network to control whether a deactivation command should be sent. There is also a risk of mis-detection of the MAC CE deactivation command at the UE due to decoding errors. Although the network may improve the reliability of MAC CE deactivation command by sending multiple replica of the deactivation command, it is still entirely up to the network to decide whether to send multiple replica of the deactivation command. It is therefore our preference to not allow optional configuration of the deactivation timer.

Options 3 and 4 in [3] proposed to have a per-UE based deactivation timer. The drawback of a per-UE based timer is that as long as there is traffic activity on one of the CCs, all the CCs have to be kept active. This defeats the original intention and purpose of the per-CC deactivation timer, which is to allow deactivation of individual CC for power saving purpose when there is no traffic activity on that CC for a period of time.
Option 6 in [3] proposed using the MAC CE activation of a CC as a trigger for starting/restarting of the per-CC deactivation timer instead of using PDCCH UL/DL assignment as a trigger. We consider this option a viable option from power saving perspective as it still allows UE to deactivate a CC when there is no traffic activity for a period of time. It also allows eNB to explicitly control when to restart the deactivation timer of a CC of the UE based on scheduling policy, traffic prediction etc. Using MAC CE with activation to restart the timer is also better in terms of avoiding misalignment of the timers and therefore activation state of a CC between eNB and UE in case of PDCCH mis-detection.
Proposal 1: The configuration of deactivation timer should not be optional.

Proposal 2: A deactivation timer is maintained per activated DL SCC to allow individual deactivation of each activated DL SCC.

Proposal 3: The trigger to restart the per-CC deactivation timer is based on reception of a MAC CE with activation command for the CC.
3. Conclusions
In this contribution, we discussed the issues of simplification of deactivation timer. Here is a summary of our proposals:

Proposal 1: The configuration of deactivation timer should not be optional.

Proposal 2: A deactivation timer is maintained per activated DL SCC to allow individual deactivation of each activated DL SCC.

Proposal 3: The trigger to restart the per-CC deactivation timer is based on reception of a MAC CE with activation command for the CC.
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