Page 1



3GPP TSG-RAN WG2 Meeting #73
R2-111387
21st – 25th February 2011, Taipei, Taiwan
Agenda item:
7.1.4.1
Source:
HTC
Title:
SCells re-activation issues
Document for:
 Discussion and Decision
1 Introduction 
In [1] it has been agreed that:

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

-
if the UE receives an Activation/Deactivation MAC control element activating the SCell:

-
activate the SCell;

-
start or restart the sCellDeactivationTimer associated with the SCell;

Furthermore, it is already admitted that when UE receives an Activation/Deactivation MAC CE activating an already activated SCell, UE shall trigger PHR. Therefore, a re-activation of an SCell will trigger a PHR transmission and also restart the scellDeactivationTimer. However, UE may receive very often Activation/Deactivation MAC CE activating or deactivating SCells when different CCs are configured for CA. It is not said how these frequent PHR triggering with associated prohibitPHR-Timer and scellDeactivationTimer will impact the UE performance.  
This contribution discusses about this issue and introduces some text proposal to resolve it.

2 Discussion
There are two main cases that may cause UE to receive an Activation/deactivation MAC CE:

- An Scell n should be deactivated, in which case eNB transmit a MAC CE that deactivates the Scell n, however an already activated SCell will be re-activated by this MAC CE (Cell index bit didn’t change)
- eNB sends an Activation/Deactivation MAC CE to activate an SCell, however due to transmission delay, eNB interprets the MAC CE as lost and resends another MAC CE to activate the SCell, while the previous MAC CE was received by UE.
In all cases the UE will receive twice or several times an Activation/Deactivation MAC CE to activate an SCell already activated. For the first case, the MAC CE is not the same as the previous because an SCell is being deactivated, but the MAC CE command has the same impact on an activated SCell. In the second case the same MAC CE is transmitted twice or more to activate the same SCell. The consequence of these actions is that the prohibit PHR timer will be re-started when an SCell is activated due to PHR triggering. Re-starting the prohibit PHR timer due to unnecessary PHRs triggered by SCell re-activation would result in unnecessarily preventing other PH triggering events like the DL pathloss change. Furthermore, always re-starting the sCellDeactivationTimer associated to the SCell being re-activated has a drawback. The concerned re-activated SCell will unnecessarily have a longer activation time if Activation/Deactivation MAC CE is frequently received deactivating other SCells, at the same time re-activating that SCell. 

A possible solution to prevent that is to limit the number of Activation/Deactivation MAC CE for which UE should re-activate an SCell with associated PHR triggering and timers reset (prohibitPHR-Timer sCellDeactivationTimer). In general, in normal condition receiving twice the same Activation/Deactivation MAC CE speaks more of a communication issue than SCell activation. Furthermore, when Activation/Deactivation MAC CE is received to deactivate an SCell, at the same time re-activating another, it is irrelevant for that SCell and UE should not trigger PHR and reset other related timers. Therefore, for simplicity, UE should ignore an Activation/Deactivation MAC CE activating an activated SCell twice.
Proposal 1: UE should ignore any Activation/Deactivation MAC CE activating an already activated SCell twice.

The PHR triggering means that Prohibit PHR timer will restart for SCell being re-activated and this may still impact UE performance as the scheduler may not work properly when the prohibit PHR timer prevents some PH triggering events to happen in that time. Furthermore, it is pointless and irrelevant to re-start the sCellDeactivationTimer of a re-activated SCell when the received Activation/Deactivation MAC CE is for another SCell, compromising the purpose of this timer. Therefore, an ultimate solution will be to simply not restart the sCellDeactivationTimer of the re-activated SCell and also not reset the ProhibitPHR-Timer whenever an Activation/Deactivation MAC CE is received to activate an activated SCell.
It goes without saying that when the re-activation of an SCell is provoked by the real activation of another deactivated SCell, the prohibitPHR-Timer should be re-started.

Proposal 2: Transmission of PHR due to re-activation of an SCell with uplink grant does not restart the sCellDeactivationTimer of the re-activated SCell. 
Proposal 3: Transmission of PHR due to re-activation of an SCell with uplink grant should not reset the prohibitPHR-Timer, unless the Activation/Deactivation MAC CE is actually activating another deactivated SCell.
3 Conclusion 
Based on discussion it is proposed to take in account the below changes in 36.321.
Proposal 1: UE should ignore any Activation/Deactivation MAC CE activating an already activated SCell twice.

Proposal 2: Transmission of PHR due to re-activation of SCell with uplink grant does not restart the sCellDeactivationTimer of the re-activated SCell. 

Proposal 3: Transmission of PHR due to re-activation of an SCell with uplink grant should not reset the prohibitPHR-Timer, unless the Activation/Deactivation MAC CE is actually activating another deactivated SCell.
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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 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 activating the SCell:

-
activate the SCell;

-
start the sCellDeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element deactivating the SCell; 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 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 of the SCell;

-
not follow any downlink assignments or uplink grants for the Scell.
Note: UE should ignore an Activation/Deactivation MAC CE activating an activated SCell twice. The prohibitPHR-Timer is also not restarted when an activated SCell is activated by an Activation/Deactivation MAC CE, unless the Activation/Deactivation MAC CE is actually activating a deactivated SCell.
