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1
Introduction
The discussion on interruptions(glitches) that may be caused at SCell activation/deactivation has been ongoing for about one and a half years in RAN4. So far, only requirements for certain measurement periods have been defined, however, it is not clear what happens at activation/deactivation. Some proposals [1], [2] were presented in the previous meeting but nothing was agreed.
In this contribution we present our opinion on this topic. 
2
Discussion
As mentioned, RAN4 has so far defined requirements for the interruptions that might occur when UE performs measurements on a deactivated SCell. These requirements are based on the measurement cycle that the UE is configured with and allow for some interruptions for long measurement cycles. However, as no requirements have been defined so far, it is not clear what happens at activation or deactivation of an SCell.

First of all, we review the process of SCell activation/deactivation. A CA capable UE is first configured with an SCell by the eNB. After the SCell is configured it is in deactivated state and has to be activated by a MAC command. After configuration, the eNB can activate/deactivate the SCell at anytime. Also, the UE has to perform measurements on an Scell even if it’s deactivated so it will need to receive signals on the Scell frequency after SCell is configured even if it is deactivated. When a SCell is no longer available or necessary, the eNB deconfigures it through a deconfiguration message. It should be noted that deconfiguration can occur while the SCell is still in active state and it is not necessary to deactivate a SCell first. Since the UE is not aware if/when an SCell will be configured, it does not make sense to require the UE to have its RF configured to receive a wider bandwidth than the PCell. Considering this, interruptions should be allowed when a SCell is configured time and when it is deconfigured. It should be discussed whether a requirement on the length of this glitch is specified or just a note in the specifications estabilishing a common understanding that glithces will occur at these transitions is enough.
Observation 1: Glitches should be allowed when a Scell is configured and when a SCell is deconfigured.

In [1] it is proposed to treat the activation/deactivation requirements separate from the requierements defined for measurements. This seems to be a good approach since they do not seem to be correlated. Another proposal is to define some sort of performance requirements similar to the measurement ones based on the frequency of activation/deactivation. This seems to be rather difficult as the activation/deactivation frequency is not known or may end up depending on these requirements.
In [2] it is proposed that the interruption requirements at activation/deactivation be based on the SCell measurement cycle that the UE is configured with. However, the measurement cycle is most likely to depend on the deployment type rather than the frequency of activation and deactivation. The measurement cycles are likely to be relaxed for deployments were the aggregated carriers are colocated and tighter in deployments where the carriers are not colocated. 
Based on the requirements that are currently defined, the UE would not be allowed to do any glitches when the SCell measurement period is shorter or equal to 320ms. If the UE causes a glitch at deactivation, it would also have to cause a glitch when it performs measurements so it would violate the no glitch requirements imposed on these measurement periods. Consdering this, glitches would only apply to the cases when the configured measurement cycle is longer than 320ms.
Observation 2: Glitches would only apply when the SCell measurement cycle is longer than 320ms.
Deactivation is seen as a mean to reduce the UE power consumption. The reduction comes from RF and baseband power savings. While the baseband power savings are obtained anytime a SCell is deactivated, to obtain RF power savings the UE would have to retune the RF bandwidth. This comes at the expense of interruptions that also affect the PCell. It would be desirable to obtain some RF power reductions without affecting the PCell performance.

To obtain maximum power reduction the eNB would have to activate/deactivate the SCell very frequently. However, if glitches are allowed, the PCell performance will be greatly affected. This will in turn not only affect the user experience but would aslo extend the time the UE spends in connected mode and it is not clear if significant power reduction is obtained. If glitches are allowed at every activation/deactivation, it is likely that the frequency of activation/deactivation will decrease because the network will keep a SCell in active mode more than needed so that no glithces are caused. Since the traffic pattern is not knows it seems very difficult to find a good tradeoff between power consumption savings and glitch frequency.
Allowing glitches at each activation/deactivation could lead the network to not perform any activation/deactivation such that PCell performance is not affected. In this case, the power consumption gains from baseband processing(PDCCH monitoring, CQI calculation, etc)would also be lost. 
When a measurement cycle longer than 320ms is configured, even if the UE is not allowed to cause any interruptions at deactivation, it could reconfigure its RF at another point in time to meet the 0.5% packet drop performance requirement. This could happen after taking the first measurement sample or at any other point in time. In this case some glitches could occur when a UE is activated, however, these would happen relatively seldom because the UE still has to meet the 0.5% packet drop requirement. 

Considering the above, not allowing any glitch at deactivation seems to offer the best tradeoff between power consumption savings and PCell performance. Frequent activation/deactivation can be done by the network and this would enable some power savings in the baseband processing. Some RF savings would also be obtained depending on the configured measurement cycle and the time the SCell is deactivated.
Observation 3: Not allowing any glitches at deactivation seems to offer the best tradeoff between power savings and PCell performance.
3 
Conclusions

In this paper we presented a short analysis of the interruptions that might occur at activation/deactivation of an SCell. Based on the observations above, we propose that glitches be allowed only when an Scell is configured and when it is deconfigured. Furthermore, we propose that glitches are not allowed at any deactivation. For activations we believe there is no need to specify any requirements.
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