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1
Introduction
In previous RAN4 meetings it was debated whether to allow interruptions when a component carrier (CC) is activated/deactivated and how long these interruptions would be. An LS from RAN2 on this topic was received during the last meeting [1]. An analysis on the topic was also given in [2].

In this paper we briefly show some problems associated with the interruption in downlink reception and present our view on this topic.
2 Discussion
For the intra-band carrier aggregation case, one of the UE possible implementations is to use a single wide band RF chain to receive more component carriers(e.g. 40MHz chain for 2 20MHz CCs). Since the RF chain’s bandwidth might be flexible, the UE could adjust the receiver bandwidth depending on the number of active CCs. Hence, when a carrier is activated/deactivated, an RF retuning would take place. This would involve a change of BW and a repositioning of the LO. When this retuning takes place, there would be an interruption in the downlink reception on all carriers going through that Rx chain. The duration of this interruption was analyzed in different contributions [2-4] and different lengths were shown with a maximum of 3 TTIs. The adverse effects that this interruption has on system performance is discussed next.
Interruptions in downlink reception will lead to loss of data. The impact of this loss depends on the length of the interruption, the frequency of the interruptions and the importance of the data that is lost. While losing just traffic data may not have a big impact on system performance, losing upper layer control data (e.g. MAC control elements) would adversely affect the user experience.
The frequency of the interruptions depends on the frequency of activation/deactivation and the frequency of the measurements. Activation/deactivation was introduced to enable fast turn on/off of a CC. Given the increase in traffic that is predicted for the future, it is likely that activation/deactivation will occur frequently. Even when a carrier is deactivated, the UE still needs to perform measurements on that carrier (PL measurements, etc). The way measurements are performed (frequency and length) is implementation specific and it would be very hard to predict how many interruptions would be needed for this. If in the case of activation/deactivation the interruptions can be predicted by the eNB, this is not the case for measurements.
Depending on the length of the interruption, its impact could be minimized. If the needed interruption is in the order of 500us, for example, the UE could retune its RF after receiving the PDCCH, enabling it to receive an UL grant and know whether it was scheduled for DL transmission in order to return a NACK. This kind of technique would only limit the impact of the interruption, would be very hard to specify and would mandate a certain implementation.

Allowing for RF retuning might have some power saving benefits. The RF power saving benefits are most likely to come from the ADC’s lower sampling frequency but it is not clear how big this impact would be. This is just a part of the UE modem so the overall power savings may not be significant. Also note that some power saving benefits are already obtained as the UE does not have to do any baseband processing for the deactivated carrier.
Furthermore, for inter-band CA there will not be any interruption as different RF chains will be used for different bands. Having interruptions, specified or not, only for the intra-band case will bring further complexity to the specs and will make the implementation more difficult. Hence, as the benefits are outweighed by the drawbacks, interruptions should not be allowed.

3 Conclusion 
In this document we briefly analyzed the impact of interruptions on the system performance. We showed that these interruptions generate significant drawbacks and impair the system performance. Therefore, interruptions caused by RF retuning should not be allowed.
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