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1. Introduction
In the current version of Rel-10 MAC protocol [1], the following UE behaviours upon activation of an SCell is introduced in Section 5.13:
-
if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell

-
start or restart the sCellDeactivationTimer associated with the SCell;

Further more, in Section 5.4.6 of [1], it is stated that a Power Headroom Report (PHR) shall be triggered upon activation of an SCell with configured uplink.

This paper examines the application of the above UE behaviours for SCell re-activation, i.e., upon reception of an Activation/Deactivation MAC CE activating an SCell which is already in activated status. 
2. Discussion
For the UE behaviours listed above, some of them are not impacted by the differentiation between SCell activation and deactivation:

· PDCCH monitoring behaviour is not impacted since it is continuous anyway. 
· SRS transmission is not impacted because the subframe configuration of SRS is based on absolute subframe number.
· CQI/PMI/RI reporting is not impacted because it depends on the PUCCH configuration and so it is based on absolute subframe number.
With the above exceptions, the following 2 UE behaviours may be impacted by the differentiation of activation and reactivation:
-
Start/restart sCellDeactivationTimer associated with the SCell
-
Trigger a PHR report

The above 2 behaviours are applicable to SCell activation, but their application to SCell reactivation is questionable. Since the purpose of sending a Activation/Deactivation MAC CE for eNB is to change the activation/deactivation status of the concerning SCells, the behaviour of the already activated SCells should not be impacted.
For the sCellDeactivationTimer, the following condition of restart has been captured in [1]:

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

Since it already has its triggers of restart by PDCCH, additional trigger by Activation/Deactivation MAC CE makes very little sense, but extra UE action is introduced. Therefore, it is suggested that sCellDeactivationTimer is not restarted upon the reactivation of SCell.
Proposal 1: sCellDeactivationTimer is not restarted upon the reactivation of SCell.
For the PHR reporting triggered by SCell reactivation, since this event happens before the next expected trigger, the reported power headroom may be helpless for the eNB scheduler because it is pre-mature. If the activation/deactivation status change of any cell will trigger a PHR report for all the other already activated cells, the frequency of PHR trigger is increased by nearly N times where N is the number of configured SCells. This brings serious processing burden for the UE to perform measurement and reporting, without any benefit. Because of these reasons, it is suggested that PHR is not triggered by the reactivation of an SCell.
Proposal 2: PHR is not triggered by the reactivation of SCell.

3. Conclusion
This contribution analysed the UE behaviours upon SCell reactivation and the following proposals are given:
Proposal 1: sCellDeactivationTimer is not restarted upon the reactivation of SCell.
Proposal 2: PHR is not triggered by the reactivation of SCell.
The corresponding Text Proposals are given in Section 5 of this paper.
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5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on PCell.
The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;
-
activation of an SCell with configured uplink from deactivated status.

If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:
-
if extendedPHR is configured:

-
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom;

-
if the UE has a valid grant for this Serving Cell for this TTI:

-
obtain the value of the corresponding PCMAX,c from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the PCell;

-
if the UE has a PUCCH transmission in this TTI:

-
[FFS if only if different than PCMAX,c for Type 1 power headroom for the PCell] obtain the value of the corresponding PCMAX,c  from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element as defined in subclause 6.1.3.6a based on the values reported by the physical layer;

-
else:
-
obtain the value of the Type 1 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

5.13
Activation/Deactivation of SCells 
If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The PCell is always activated. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in subclause 6.1.3.8. Furthermore, the UE maintains a sCellDeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell;

-
start the sCellDeactivationTimer associated with the SCell if the SCell is activated from deactivated status;

-
else, if the UE receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell, the UE shall in the TTI according to the timing defined in [2]; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

-
if the SCell is deactivated:

-
not be transmit SRS for the SCell;

-
not report CQI/PMI/RI for the SCell;
-
not transmit on UL-SCH for the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell.
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