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1
Introduction
The timing aspects of the activation/deactivation command of SCells were discussed in both RAN2 meetings #69bis and #70 but without drawing any conclusion [1]

 REF _Ref264443969 \r \h 
 \* MERGEFORMAT [2]. In this contribution we first summarise the issue, analyse what has been done in HSPA and then propose a way forward in order to conclude.
1
Motivation
As indicated in [1] and [2], activation/deactivation of an SCell might introduce gaps due to the need for RF changes when the UE effective Rx bandwidth and/or number of Rx chains are modified. The eNB needs to know exactly when such scheduling gaps occur since any resource allocation in the corresponding time window will result in a loss of data.

Proposal 1: in order to avoid data loss, the timing aspects of activation/deactivation need to be standardised.

2
HSPA
The timing aspects of activation/deactivation in HSPA can be found in subclauses 6A.1 and 6.B of 25.214 [3]:
-
This ordered deactivation or activation of the HS-SCCH-less operation is applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order.

-
If the UE is not configured with multiple uplink frequencies, HS-SCCH ordered deactivation or activation of the secondary serving HS-DSCH cell is applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order, and any transient behaviour related to this change should take place before this point in time. The corresponding change of the HS-DPCCH channel coding scheme as specified in [2] is applied by the UE at the first HS-DPCCH subframe boundary after the activation or deactivation has been applied.

-
If the UE is configured with multiple uplink frequencies, HS-SCCH ordered deactivation or activation of the secondary serving HS-DSCH cell is applied by the UE 18 slots after the end of the HS-SCCH subframe delivering the order, and any transient behaviour related to this change should take place before this point in time. The corresponding change of the HS-DPCCH channel coding scheme as specified in [2] is applied by the UE at the first HS-DPCCH subframe boundary after the activation or deactivation has been applied.
-
HS-SCCH ordered deactivation or activation of the secondary uplink frequency is applied by the UE at the same point in time as in the case of HS-SCCH ordered deactivation and activation of the secondary serving HS-DSCH cell for a UE configured with multiple uplink frequencies.

So depending on whether multiple uplink frequencies are already configured or not, an activation/deactivation command is applied by the UE 8 or 12ms after receiving the command. It is also understood that since the UE has to acknowledge the reception of the activation/deactivation command (5ms after receiving it); the transient period in practise takes place between 6 and 8ms. 
Furthermore, since the network would likely not schedule anything after sending the activation/deactivation command, the UE behaviour during the transient period was left unspecified.

3
Timing and Transient Period
We suggest to follow a similar approach as in HSPA i.e. the reception of an activation/deactivation command pushes the UE in a transient state for a fixed amount of time during which it can adjust its RF.
Proposal 2: the reception of an activation/deactivation command pushes the UE in a transient state for a fixed amount of time during which it adjusts its RF. 
Two choices were given for the starting point of the transient state:
1)
the TTI following the one used for transmission of the HARQ feedback for the transport block carrying the activation/deactivation command [1].

2)
the TTI where the activation/deactivation is sent [2].

In [2], it is stated that there is no need to unnecessary delay the activation or deactivation of an SCell until after sending the HARQ feedback as the UE may very well be able to activate or deactivate the SCell before having acknowledged the reception of the corresponding MAC CE. However, starting the transient period in the TTI where the activation/deactivation is sent presents the following disadvantages:

a)
The UE behaviour in case of uplink grants transmitted just before the activation/deactivatione message (i.e. outside the transient period) but whose corresponding UL-SCH transmission fall into the transient period will remain unspecified. This will effectively result in uplink scheduling gaps longer than the standardized transient period.

b)
The same will also happen in case the transport block carrying the activation/deactivation message is not correctly received the first time.

While starting the transient period in the TTI where the activation/deactivation is sent could reduce the delay, starting the transient period in the TTI used for transmission of the HARQ feedback (positive acknowledgement) can on the other hand reduce the length of scheduling gaps introduced with the transmission of activation/deactivation messages.
Proposal 3: the transient state starts in the TTI following the TTI used for transmission of positive HARQ acknowledgment of the transport block carrying the activation/deactivation command.
HARQ feedback and HARQ retransmissions will be affected during transient periods. However, this is believed to be identical to what happens during the measurement gaps of Rel-8, for which a behaviour has already been standardised. Thus no additional complexity is foreseen to deal with activation/deactivation “gaps”.

Proposal 4: UE behaviour during the transient state is similar to the one specified in Rel-8 for measurement gaps

The length of the transient period should be discussed in RAN4. In particular, it should be discussed whether one length for all cases is enough or whether the length would depend on the activation/deactivation scenario (activation vs. deactivation, intra-band vs. interband…) with the possibility of not having any gap at all.

Proposal 5: consult RAN4 for the length of the transient period.

The proposals are depicted on the figure below taking as an example 3 TTIs for the length of the transient period:
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Figure 1: Activation/Deactivation

4
Conclusion
This contribution has made several proposals to progress on the timing aspects of the activation/deactivation mechanism:
Proposal 1: in order to avoid data loss, the timing aspects of activation/deactivation need to be standardised.

Proposal 2: the reception of an activation/deactivation command pushes the UE in a transient state for a fixed amount of time during which it can adapt its RF. 

Proposal 3: the transient state starts in the TTI following the TTI used for transmission of positive HARQ acknowledgment of the transport block carrying the activation/deactivation command.

Proposal 4: UE behaviour during the transient state is similar to the one specified in Rel-8 for measurement gaps.
Proposal 5: consult RAN4 for the length of the transient period.
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