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1. Introduction

The agreements of multiple Timing Advances (TA) are captured in [1]. This contribution discusses the issue for current handling of sCellDeactivationTimer [2] due to multiple TA.

2. Discussion

Because of multiple TA, a SCell may need to perform a Random Access procedure to acquire TA for a sTAG (a TA group not containing the PCell). Based on the current behaviour quoted as below [2], a SCell would be implicitly deactivated if the associated sCellDeactivationTimer expires.

	5.13
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[…]

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

-
in the TTI according to the timing defined in [2]:
-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.


However, implicitly deactivate a SCell which is still performing a Random Access procedure should be an undesired behaviour because the ongoing Random Access procedure will be interrupted. It is an issue that does not exist before because only PCell can perform a Random Access procedure in Rel-10 and PCell would not be deactivated.

If a sCellDeactivationTimer corresponding to the SCell is configured with a small value, e.g. 20ms [3], it is possible that the sCellDeactivationTimer may expire during the Random Access procedure, especially when the SCell is activated to acquire TA for uplink transmission.
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As a result, an Activation/Deactivation MAC control element needs to be transmitted to activate the SCell and a Random Access procedure on the SCell needs to be triggered again. Delay for using the uplink of the SCell is increased. To prevent implicit deactivation, there are two alternatives:

Alternative 1:
eNB prevents implicit deactivation by transmitting additional downlink signaling to restart the corresponding sCellDeactivationTimer.
Alternative 2:
UE prevents implicit deactivation for a SCell with an ongoing Random Access procedure.
Firstly, alternative 1 requires additional signaling from eNB. In addition, if the sCellDeactivationTimer is set to a small value, e.g. 20ms, and UE misses some downlink signaling, implicit deactivation is still possible even alternative 1 is adopted. And alternative 2 is simple and reliable without any additional downlink signaling. So, alternative 2 seems preferable.
Proposal 1. UE prevents implicit deactivation for a SCell with an ongoing Random Access procedure.
Then, to give impression on the complexity of UE solution, one possible implementation of the proposal 1 is to prevent starting the sCellDeactivationTimer associated with a SCell, which is activated for uplink transmission, before the SCell is uplink time aligned. It means that when receiving an Activation/Deactivation MAC control element to activate a SCell, the UE should start the sCellDeactivationTimer associated with the SCell only if the timeAlignmentTimer associated with the SCell is running. This solution is applied to all SCells, i.e. no matter the SCell is performing a Random Access procedure or not. And it is supposed to be the same behaviour as Rel-10 that sCellDeactivationTimer would not be running unless timeAlignmentTimer is running, i.e. no impact to the SCells in pTAG (the TA group containing the PCell). Then, the sCellDeactivationTimer associated with the SCell would not expire before a Random Access procedure acquiring TA for the SCell is completed.
Proposal 2. UE starts or restarts the sCellDeactivationTimer associated with a SCell if receiving an Activation/Deactivation MAC control element to activate the SCell and the timeAlignmentTimer associated with the SCell is running.
For a SCell in a sTAG activated mainly for uplink transmission, after the Random Access procedure is successfully completed and TA is acquired, implicit deactivation of the SCell can be enabled. Because the uplink of the SCell can be used, eNB would start allocating uplink grant for the SCell. It is also possible that a PDCCH indicating a downlink assignment for the SCell is received before uplink grant. For simplicity, one possible timing to start the sCellDeactivationTimer associated with the SCell is to align with the timing to restart the timer, i.e. when receiving a PDCCH indicating an uplink grant or downlink assignment for the SCell.
Proposal 3. UE starts the sCellDeactivationTimer associated with a SCell if the timer is not running and a PDCCH indicating an uplink grant or downlink assignment for the SCell is received.
3. Conclusion

This contribution points out that a Random Access procedure on a SCell may be interrupted due to implicit deactivation of the SCell. The following proposals are used to solve the issue.
Proposal 1. UE prevents implicit deactivation for a SCell with an ongoing Random Access procedure.
Proposal 2. UE starts or restarts the sCellDeactivationTimer associated with a SCell if receiving an Activation/Deactivation MAC control element to activate the SCell and the timeAlignmentTimer associated with the SCell is running.
Proposal 3. UE starts the sCellDeactivationTimer associated with a SCell if the timer is not running and a PDCCH indicating an uplink grant or downlink assignment for the SCell is received.
The stage 3 text proposal is attached to find out the impact on the specification due to these proposals.
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5. Stage 3 Text Proposal for MAC
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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/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell

-
if the timeAlignmentTimer associated with the SCell is running:
-
start or restart the sCellDeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI: 
-
in the TTI according to the timing defined in [2]:
-
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:

-
start or restart the sCellDeactivationTimer associated with the SCell;

-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI for the SCell;

-
not transmit on UL-SCH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell.



































































