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1 Introduction

The discussion regarding the timing of activation of DL SCells has been ongoing since RAN2#69 in Beijing, [1]

 REF _Ref264640811 \r \h 
[2]

 REF _Ref273694610 \r \h 
[3]. Current agreement is that we need to think more about the exact details of when the UE must be ready to receive on the newly activated DL SCell. When the eNB sends a MAC CE activating a DL SCell in subframe n, the UE must be able to receive data on that cell in subframe n+x. The exact value of x is currently FFS. With this contribution we evaluate whether the value used for x has any impact on the RAN2 protocol design. We take the current assumption that no glitch is allowed when performing DL SCell activation and deactivation into account.
2 Discussion
When the eNB activates a DL SCell, it cannot immediately use that cell to send data to that UE. The reason for this is that the UE needs time to decode the MAC CE containing the activation/deactivation command and apply it, i.e. activate its receiver chain. So, regardless of whether a glitch is allowed or not, some time must be given to the UE to decode and apply the activation or deactivation command. If, as currently assumed in RAN2, no glitch is allowed to occur upon activation/deactivation of a DL SCell this implies that the procedure has no impact on the possibility to send or receive data or control signaling on any other of the serving cells. Given this, the activation/deactivation could take place in any subframe after reception of the MAC CE. However, it should be evaluated whether the exact timing has an impact on the protocol design, i.e., whether it is desirable to perform the activation or deactivation in a particular subframe.
It was proposed in [1] to perform the downlink activation or deactivation after the HARQ feedback for the transport block carrying the MAC CE has been sent. Consequently, the activation could happen the earliest in subframe n+5 and the SCell could be used for data transmission in subframe n+6. We don’t necessarily see a need to delay the activation of a DL SCell until after sending the HARQ feedback, or, as has been mentioned, up until the point in time when the eNB has received the feedback. Depending on the HARQ BLER target the MAC CE is typically received correctly upon the first transmission attempt. Of course, the eNB may wait for the HARQ feedback before actually scheduling data on that SCell. But it may also assume that the command was received and start scheduling data. If the eNB receives a NACK for the process carrying the activation command, it knows that it has to retransmit the HARQ transport blocks sent already on the to-be-activated SCell. This might in theory reduce the resource efficiency but one should keep in mind that the eNB would not have decided to use the SCell for data transmission if it was not already fully loaded with other UEs’ traffic. Consequently, we think that the UE may very well activate or deactivate the DL SCell before having acknowledged the reception of the MAC CE. 
Based on our evaluation we therefore come to the conclusion that the exact timing of the activation/deactivation does not matter from a RAN2 protocol design point of view. But performance wise it is of course desirable to perform it as soon as possible. This is particularly important if the eNB activates a DL SCell for a shorter data burst. In this case the DL SCell is only active during a short time and thus the time it takes to activate the DL SCell becomes essential. And for the eNB to schedule efficiently, we think that it would be beneficial for it to know at which point in time the UE has completed the activation or deactivation of an SCell.

Proposal 1 The activation/deactivation of DL SCells should be finished within a specified number of subframes in order to alleviate the scheduling decisions of the eNB.
Proposal 2 The exact number of subframes has no fundamental impact on the RAN2 protocol design but as far as performance is concerned, short delays are to be preferred.

The current agreement (made at RAN2#68bis) regarding Uplink SCell activation is that a UE must be able to transmit on any configured UL SCell if a grant is received. The timing requirement from Rel-8 is kept, which means that the UE has 4 subframes to decode and apply the grant. Based on this, one could assume that the UE could also activate or deactivate a downlink SCell during subframe n+3 triggered by the activation/deactivation command received in subframe n. One should however take into account that the Activation/Deactivation MAC CE is carried inside a transport block whereas the uplink grant is sent on the PDCCH. According to the Rel-8 HARQ timing the UE must be able to decode a transport block until subframe n+3 in order to send the HARQ feedback in subframe n+4. Based on this we believe that the earliest point in time at which the UE may be able to complete the activation could be in subframe n+4. However, given that the absolute timing has no impact on RAN2 protocol design or protocol operation, we propose to leave the decision to RAN4. RAN4 should weigh performance benefits against UE complexity in their decision.
Proposal 3 Ask RAN4 to define the timing requirements for the Activation/Deactivation, i.e., the point in time after transmission of the Activation/Deactivation MAC CE at which the UE should have executed the procedure. 

3 Conclusion

Based on the discussion in Section 2 we propose the following:
Proposal 1
The activation/deactivation of DL SCells should be finished within a specified number of subframes in order to alleviate the scheduling decisions of the eNB.
Proposal 2
The exact number of subframes has no fundamental impact on the RAN2 protocol design but as far as performance is concerned, short delays are to be preferred.
Proposal 3
Ask RAN4 to define the timing requirements for the Activation/Deactivation, i.e., the point in time after transmission of the Activation/Deactivation MAC CE at which the UE should have executed the procedure.
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