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1. Introduction
In the last meeting, RAN 2 agreed to keep the DL deactivation timer but proposals to simplify the timer mechanism can still be discussed.  In this contribution, various simplification options are studied and their impact are briefly analysed. 
2. Discussion
In our understanding [1], the main purpose of using implicit deactivation based on timer is to solve the error case of lost explicit deactivation command. The reason that this is suggested is because RAN 2 was discussing whether to use PDCCH/L1 signalling or MAC signalling and if L1 signalling which is less reliable than MAC signalling is used, there is a potential error case of lost explicit deactivation command. Since then, RAN 2 has chosen MAC signalling which is known to be more reliable because of HARQ retransmissions and thus the timer is only needed in very rare cases of lost explicit deactivation command. As this is only a rare error case, the mean battery life of the UE (typically measured over hours) should not be affected. Hence, it is worth simplifying the mechanism.

Some simplifications are suggested as follow: 
 

Option 1: Make it optional for the network to configure the implicit deactivation timer

This is the most straight forward simplification and will allow the eNB to choose whether to implement the deactivation timer or just purely on explicit MAC signalling. As mentioned in our previous paper [1], robustness and reliability can come from the explicit MAC signalling and the network can perform via implementation means to ensure activation status alignment and thus ensure reasonable UE power saving. 
Option 2: Include a infinity value to the deactivation timer
It is essentially the same as Option 1 but the implicit deactivation timer is disabled with the use of infinity value.
Option 3: Use the DRX inactivity timer
Instead of using the deactivation timer per DL CC, this proposes using a common timer (per UE timer) DRX inactivity timer. Since this is already in Rel8/9, the extra effort is slight to tie this also to the activation/deactivation of all the SCells. The drawback from the UE point of view is that whenever there is PCell activity, the timer will be restarted and thus may not achieve its effect of UE power saving as from a per CC or purely on the activity of the SCells.
Option 4: Make the timer per UE rather than per CC
This is similar to Option 3 but uses a separate timer for the deactivation timer and can have different triggering conditions to Option 3 (i.e. Activity in PCell does not affect the restarting of the deactivation timer). The benefit to eNB on this is probably not significant as the network still have to track the individual triggers to restart the deactivation timer. The only reduction of complexity is on the maintenance of separate timer per SCell.
Option 5: Make the deactivation timer optional with capability/IOT bit from the UE
This allows the UE to choose whether to implement the deactivation timer.  This should be combined with one of the other options above.

Option 6: Using the MAC CE as the trigger for start and restarting of the deactivation timer instead of basing it on PDCCH UL/DL assignment [2]
This reduces the UE complexity and possible errors between the UE and eNB in terms of the activation status. The benefit to eNB on this is that it does not have to track the individual triggers to restart the deactivation timer. The downside is that the eNB still has to maintain the deactivation timer per SCell.
We believe that Option 2 and 5 together give the best combination for the UE and the network as it allows the network and UE to choose whether to implement the deactivation timer. So whenever either the network or the UE does not support the timer mechanism, the network just has to set the timer value to infinity. 
It is thus proposed:

Proposal: Infinity value is introduced for the implicit deactivation timer and a capability/IOT bit is provided for UE to indicate whether implicit deactivation timer is supported.
3. Conclusion
It is requested that RAN 2 agree on the simplification proposal below:
Proposal: Infinity value is introduced for the implicit deactivation timer and a capability/IOT bit is provided for UE to indicate whether implicit deactivation timer is supported.
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