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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. A reply LS to RAN2 [1] on this topic was sent and another LS was received in [2]. However, this issue is still not yet resolved.
In the previous meeting a new issue regarding image problems related to carrier imbalance was discussed [4]. In this paper we briefly discuss this problem.
2 Discussion
The issue of allowing glitches during activation/deactivation and when performing measurements on deactivated CCs has been discussed in previous RAN4 meetings. We have shown the negative impact that glitches could have on network operation in [3]. 

In the previous meeting some issues regarding image rejection problems in the receiver were presented in [4]. A final decision on whether to allow glitches in DL transmissions was deferred mainly based on this problem. 
In the current 3GPP specifications, image rejection requirements are defined for DC-HSUPA. These RF requirements mandate an image rejection ratio of -25dBc. Even though the current discussion is related to the receiver not the transmitter, as is the case for DC-HSUPA, the image rejection capabilities are expected to be in the same range. The image problems are created by the I-Q imbalance which should not differ much between transmitter and receiver. Note that this problem only appears in the case of multiple carriers received through the same receiver chain so it most likely applies only to in-band CA.
Given the above, the received power of a deactivated carrier would have to be at least 10dB higher than that of the active carrier in order to have a significant impact. For the case of colocated Pcell and SCells, considering the same path loss and same shadowing, the probability of having a power imbalance higher than 10dB is very small. Even for deployment scenarios like Scenario 3, where some constant power difference between carriers caused by antenna patterns is present, the power imbalance would not be higher than 10dB. 
Higher power imbalances might be present in Hetnet like scenarios (RRH or repetears). However, from a use case point of view, situations where a SCell would be kept deactivated even though the received power is much higher than that on a PCell or another active SCell are harder to envision and would have a negative impact on the system performance. If a CC is kept deactivated even though it has a much higher received power that would mean the carrier is unusable (e.g. overloaded or interference is too high) hence, it should be deconfigured. From a network point of view, PCell should be kept on the CC that is most reliable, so in the case that a CC has higher received power (and is usable) PCell should be changed to that carrier. Given the above, it is more important to ensure a proper mechanism for carrier management that would enable good system performance. This was also iterated in the reply LS from RAN2 [2]. 
Considering the relatively high power imbalance needed to impact performance (>10dB), there is enough margin for appropriate carrier management strategies to be able to mitigate this problem. Even though there might be some very rare corner cases(e.g. PCell is not switched fast enough), their impact is expected to be very limited. Given also the negative impact that glitches have on system operation(1-3 TTI interruptions for activation/deactivation or when performing measurements), we recommend not allowing glitches.
Furthermore, it is our understanding that RAN2 is working under the assumption of glitchless operation. In order for a timely progress of the work on carrier aggregation across working groups, a decision on this topic should be reached as soon as possible.

3 Conclusion 
In this document we briefly analyzed the problem of image rejection in the receiver related to activation/deactivation. Since it was found that the image rejection problem would have a very limited impact, we recommend not to allow glitches.
In order for a timely progress of the work on carrier aggregation across working groups, a decision on this topic should be reached as soon as possible.
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