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1 Introduction
This paper discusses the different failure cases that can happen when performing random access on an SCell.
2 Failure cases related to Random Access on an SCell
The following failure cases have been identified for where the handling of random access behaviour is currently unclear in the standard:
1. Continuously failing Random Access on an SCell

2. Minimize the risk of deactivating an SCell during random access
3. Do not start the TAT of an SCell when the TAT of the PCell is not running

Each of these failure cases are discussed in the following sections.

We also propose how to capture the agreement made at the last meeting (WG2#77) that random access performed on an SCell shall be aborted if the SCell is deactivated during the procedure.

2.1 Continuously Failing Random Access on an SCell

It has been agreed in the Dresden meeting (WG2#77) that failing to perform random access on an SCell shall not lead to radio link failure. However, it was still FFS whether MAC should stop the RA procedure when reaching PREAMBLE_TRANS_MAX.
We believe it is important to not allow random access on an SCell to go on for ever because of the following reasons:

· There is a risk that the UE will get into a state where it will send this preamble continuously for a very long time (hours or even days) which would waste UE power. This may happen if the random access fails and the network decides not to trigger a new random access on the SCell.

· If there is no clear limit for when the random access is stopped, the network cannot know when it can reuse the preamble which will reduce the efficiency of the preamble usage.

· The alternative to introduce a network initiated stop of the random access increases the complexity of the system, and is also less safe because a stopping request may fail to be delivered, if done on PDCCH or MAC level, and if the stopping request is on RRC level there is an unwanted mix of functionality in different layers.

Because of these reasons there is a need for having a mechanism to stop a random access procedure that goes on for too long. Therefore, in the same way as it is done for a PCell, it is proposed to have a limit on the maximum number of preamble transmissions allowed for one random access attempt on an SCell.
Proposal 1: When performing random access on an SCell, the UE should have a limit on the maximum number of preambles that it may transmit during the random access procedure.
2.2 Minimize the risk of deactivating an SCell during random access
It has been agreed in the Dresden meeting (WG2#77) that if an SCell is deactivated while a random access procedure is ongoing for this SCell then the random access procedure shall be aborted. It was further agreed that the network should be responsible for avoiding error cases to occur, however it was for FFS whether any additional mechanisms are needed to avoid some error cases.

We believe that an additional mechanism is needed to further avoid an SCell to be deactivated during a random access procedure, because the following cases can for instance happen by chance when a random access procedure on an SCell is ongoing:
· If the duration time of the sCellDeactivationTimer is rather short in order to save control signalling for the SCell when it is not in use (say between 20 and 80 milliseconds), then when uplink transmission is needed for the cell and a random access is ordered for the cell it is a high probability that the timer will expire during the random access procedure, unless restarted at the random access order.
· The random access takes an unusual long time to succeed, which may happen occasionally, then that should not cause an unnecessary stop of the random access procedure.
In both of the above cases the SCell will become deactivated during the random access procedure. It would seem that these cases are unnecessary and if we can avoid them to happen it would be beneficial for the overall performance of the radio network.
If we would leave it up to the network implementation to avoid the above cases to happen it would mean that an unnecessary uplink grant or downlink assignment would have to be scheduled for the SCell prior to ordering the random access just to ensure that the sCellDeactivationTimer will not expire.
To make it more unlikely that an SCell is deactivated during random access and to avoid unnecessary complexity in the eNB that needs to potentially schedule an unnecessary PDCCH grant/assignment prior to the Random Access order, we propose that the sCellDeactivationTimer timer is restarted when the random access is ordered on an SCell. Introducing such a mechanism will be a natural extension of the existing rule saying that the timer should be restarted when receiving an uplink grant or a downlink assignment on PDCCH.
Another alternative would be to stop this timer from running during the random access procedure. However, the time for when the random access procedure is complete may differ from the UE side and from the network side, and this means that the time when to start the timer again may be different between the UE and the network, and that means that the UE and the network will have a different opinion on the current timer value.

Proposal 2: When receiving a PDCCH ordered random access for an SCell the UE shall restart the sCellDeactivationTimer of the SCell for which the random access procedure is ordered.
2.3 Do not start the TAT of an SCell when the TAT of the PCell is not running
It has been agreed that if the timeAlignmentTimer associated with the PCell expires then the timeAlignmentTimers of all SCells must be stopped as well (WG2 #75). In the last meeting (WG#77) it was further discussed to abort the random access procedure on an SCell if the timeAlignmentTimer for the PCell expires during the procedure. The reason for aborting the random access procedure would be the same as for stopping SCell timeAlignmentTimers, namely to avoid the state where an SCell timeAlignmentTimer is running while the PCell timeAlignmentTimer is not. The conclusion at the last meeting was that this is a rare error case and nothing needs to be captured. However, it was also said that any issues on this subject can be brought up again if necessary.

We believe that this error case should be avoided because it is important to have a system that does not cause a UE to end up in an erroneous state. We agree that this case is rare , but the problem is that when it occurs the UE must handle the case of having SCell timeAlignmentTimers timers running while the PCell timeAlignmentTimer is not running. In the worst case a trouble report will be raised and sent to the network which has to investigate why the SCell timeAlignmentTimer is running for a UE that is out of sync.

Therefore we think that it is needed to clarify the standard and make it clear that the timeAlignmentTimer associated with an SCell shall never be started when the UE is out of sync (the timeAlignmentTimer of the PCell is not running). We feel it was rather an oversight when we agreed this issue that we failed to specify that this state should never be permitted, and having a timeAlignmentTimer running for a UE that is out of sync is not in line with the intention of the specification.
Proposal 3: The timeAlignmentTimer of a Secondary Timing Advance Group must not be started if the timeAlignmentTimer of the Primary Timing Advance Group is not running.
2.4 Stop Random Access on an SCell if the SCell is Deactivated

The intention with the agreement that a Random Access shall be stopped when an SCell is deactivated is in our view to avoid the following things to happen:

· If the sCellDeactivationTimer expires causing deactivation of the SCell, then no data should be sent on the SCell for this UE and it will thus not be able to complete the random access procedure, and hence the procedure must stop.
· If there is a mismatch in the activation state of an SCell between the network and the UE, and the network orders a random access on an SCell that it believes is active, while the UE does not, then the UE should not accept such a random access request but instead ignore it. If the UE would proceed with such a random access it will break the requirement that no data must be sent on a deactivated SCell.
Due to the above reasons we propose to update the specification on Activation/Deactivation of SCells in a way that does not allow random access on an SCell that is deactivated and enforce this rule in all cases.

See the following proposal for how to update the MAC specification according to the above mentioned clarification.
Start first modified section
2.5 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/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell

-
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:

-
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;

-
abort any Random Access procedure for the SCell.
End of last modified section
3 Summary
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