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1. Introduction
At RAN2#70 meeting held in Montreal, the timing relationship between CC activation/deactivation command and subsequent scheduling was discussed in [1], there was no explicit agreement on timing definition was reached. At RAN2#70bis meeting in Stockholm, three further papers ([2][3][4]) discussing this issue were submitted and there was no discussion during the meeting.
This paper gives some analysis on the timing requirement of activation/deactivation command and its association with ACK/NACK feedback.
2. Discussion
2.1 Transient period for CC activation
RAN2#70bis meeting has decided to keep the DL CC activation/deactivation mechanism for Carrier Aggregation, and MAC CE shall be used to carry the activation/deactivation command. During the execution of activation/deactivation command, there need to be a period of transient state for the UE to retune its radio front-end to the new frequency. During this period the eNB is not allowed to schedule the UE for the consideration of glitch, neither PDCCH nor PDSCH is allowed to be sent to the UE. If eNB schedules the UE before the UE is ready to receive and send on the newly activated frequency, there will be glitches with interference introduced.
Proposal 1: A standardized transient period needs to be introduced after transmission of activation/deactivation command, eNB is not expected to schedule the UE during this period.
Since the length of retuning time does not have significant variation depending on UE’s implementation and radio conditions, it is suggested to specify a fixed value in the standard. This means that eNB is only allowed to schedule the UE after the end of this period.
Proposal 2: A fixed period of transient time is specified in the standard.
2.2 Association with HARQ ACK/NACK transmission

Regarding the starting point of the transient period, two options were proposed during the last meetings:
Option 1: The TTI following the one used for transmission of the HARQ feedback for the transport block carrying the activation/deactivation command[3].

Option 2: The TTI where the activation/deactivation is sent[1].

The difference between these 2 options is whether or not HARQ ACK/NACK is linked to the activation/deactivation timing control.
The advantage of option 1 is that eNB exactly knows when the UE is starting the action of RF retuning and there is no risk of discrepancy of activation/deactivation status between the UE and eNB. The disadvantage of option 1 is that eNB may wait longer time for the sub-frame that is allowed to be scheduled, because there is a gap of time between the UE processing of activation/deactivation command and RF retuning.
The benefit of option 2 is that the UE processing of activation/deactivation command and RF retuning can be continuous, this may save some time for the eNB to do in-time scheduling of user data. The drawback of option 2 is that if the UE is not able to decode the PDCCH or activation/deactivation MAC CE correctly, the subsequent scheduling from eNB will introduce extra interference and the scheduling itself is meaningless. This will cause serious degradation for the system performance.

Since it is highly possible that eNB does not schedule the UE right after the transient period for various reasons, it seems that the drawback of option 1 (longer transient period) is acceptable from the standard point of view. While for option 2, the uncertainty of UE status may cause confusion between UE and eNB and introduce extra interference, this is not acceptable from system performance point of view. So we suggest that the starting point of transient period should be the subframe right after the one carrying HARQ ACK for the activation/deactivation command. If HARQ NACK is transmitted, the transient period will not be started.
Proposal 3: The starting point of transient period is the TTI following the transmission of HARQ ACK for the transport block carrying the activation/deactivation command.

3. Conclusion
This contribution discusses the timing issue of CC activation/deactivation command and its association with HARQ feedback, the following proposals are given:
Proposal 1: A standardized transient period needs to be introduced after transmission of activation/deactivation command, eNB is not expected to schedule the UE during this period.

Proposal 2: A fixed period of transient time is specified in the standard.

Proposal 3: The starting point of transient period is the TTI following the transmission of HARQ ACK for the transport block carrying the activation/deactivation command.
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