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1 Introduction
In RAN2#89bis meeting, TAG and PUCCH SCell configuration are discussed and some agreements are also made [1,2] on the activation timing. 
In this contribution, the interaction between the UL timing alignment and the activation procedure is being studied and it is further discussed whether there is any need to optimise on the activation procedure when the UL of the PUCCH SCell is not time aligned as discussed in [3].

2 Discussion
2.1 Activation timing

It is agreed in RAN2#89 bis on the activation timing for the PUCCH SCell:

If a deactivated PUCCH SCell is activated, the UE is not required to report CSI on this PUCCH 8 subframes after activation command, i.e., the UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell completed

This will mean that the eNB may have to continuously perform blind decode on the PUCCH of the PUCCH SCell and potentially for a maximum 24 or 34 subframes from the MAC activation command depending on the state of the RF. Previously no blind decode is required since the eNB is told exactly when CQI will be sent (i.e. n+8). Alternative, the eNB can assume the worst case of 24/34 subframes after the MAC activation command to consider the PUCCH SCell as activated (i.e. no blind decode is required).
Observation#1: For eNB to be certain without doing blind deconde on the PUCCH, the eNB has to assume that activation of PUCCH SCell will require n+24/34 where n is the subframe where the MAC activation command is received.

2.2 Interaction between UL timing alignment and activation 

In Rel-11 multiple timing alignment, UL timing alignment of a SCell in a sTAG is performed when the SCell is activated. The SCell is considered activated by the eNB when it receives valid CQI from the PUCCH on PCell.

For PUCCH SCell, it is assumed the same principle for UL timing alignment is used (i.e. the UL timing alignment is performed after the PUCCH SCell is activated). As a consequence, in order for the eNB to invoke UL timing alignment via PDCCH order, it has to ascertain whether the UE has activated the PUCCH SCell as in Observation#1.
The obvious approach is to only send the PDCCH order to UL time aligned the SCell after the eNB can be sure that the SCell is activated (i.e. after n+24/34). Alternatively, it is to allow for earlier PRACH via other procedure (e.g. MAC activation command etc.)
In the following section, the necessity to perform RA procedure earlier is discussed in the following cases:

1. In the case there is no configured SCells associated to the PUCCH SCell that is being activated with no UL TA
The impact of the PUCCH transmission time is not significant since it is only impacting the activating PUCCH SCell .The  delay is only on being able to use the DL of the PUCCH SCell. Therefore it is not urgent to start RA procedure earlier.
2. In the case there is no activated SCells (configured but deactivated) associated to the PUCCH SCell that is being activated with no UL TA, there are two sub-cases as following:
2a) The associated SCells were activated previously.When the SCells are reconfigured to associate with a deactivated PUCCH SCell , based on the RAN2 agreement that “Rely on eNB implementation to deactivate an SCell when its PUCCH is remapped to a deactivated PUCCH SCell”, they have to be deactivated. 
For these SCells, to perform RA procedure earlier maybe valid, but there is not so urgent since there is no ongoing DL data transmission for the need of PUCCH transmission. In addition, the eNB can always activate first the PUCCH SCell before associating other SCells to it thus reducing/eliminating such cases from happening. Hence this case may also not be frequent enough to make such change to the activation procedure.
2b) The associated SCells were newly added or in deactivated state previously. 
In this case there is also no urgency to start RA procedure earlier as in Case 1 and Case 2a). 

3. In the case there is activated associated SCells related to the PUCCH SCell that is being activated with no UL TA:
This case is not possible due to RAN 2 agreement that “Rely on eNB implementation to deactivate an SCell when its PUCCH is remapped to a deactivated PUCCH SCell.”. The Scell is possible to be deactivated based on the implementation.
In most other cases (not the first configuration as in Cases 1-3), the UL will still be time-aligned while the PUCCH SCell and the associated SCell is activated and deactivated.
Since the first configuration case is not the common case, therefore we have the following observation:
Observation#2: There is no need to perform RA procedure earlier when one SCell is configured as PUCCH SCell and the UL is not time aligned since UL of the PUCCH SCell not time-aligned is not the common case.
Proposal: The eNB will only send the PDCCH order to UL time aligned the SCell after it can be sure that the SCell is activated (i.e. after n+24/34). There is no need for further optimisation.
3 Conclusion

In this contribution, we give the discussion on the necessity to perform RA procedure earlier when one SCell is configured as PUCCH SCell and the UL is not time aligned and have the following observations:
Observation#1: For eNB to be certain without doing blind decode on the PUCCH, the eNB has to assume that activation of PUCCH SCell will require n+24/34 where n is the subframe where the MAC activation command is received.

Observation#2: There is no need to perform RA procedure earlier when one SCell is configured as PUCCH SCell and the UL is not time aligned since UL of the PUCCH SCell not time-aligned is not the common case.
Proposal: The eNB will only send the PDCCH order to UL time aligned the SCell after it can be sure that the SCell is activated (i.e. after n+24/34). There is no need for further optimisation.
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