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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. The SCell where Random Access is performed becomes deactivated during the RA procedure

3. The UE gets out of sync (the TAT for the PCell expires) during a RA procedure on an SCell

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

2.1 Continuously Failing Random Access on an SCell

If a UE has been ordered to perform Random Access on an SCell and continuously fails to complete the procedure, it will according to the current specification eventually lead to that a Random Access problem is indicated to upper layers. This will happen when the number of failed Random Access attempt equals preambleTransMax. Although this behaviour is appropriate for problems related to the PCell, which indicates a radio link failure, we do not believe it is appropriate for an SCell since problems related to an SCell will not cause complete loss of connectivity with the UE but only some degraded throughput, and therefore random access problems with an SCell should not lead to radio link failure.
Proposal 1: Continuously failing to perform random access on an SCell shall not lead to radio link failure.

It is important to not allow random access on an SCell to go on for ever and hence there is a need for having a mechanism to stop the random access procedure that goes on for too long. Therefore, in the same way as is done for a PCell, it is proposed to have a limit on the maximum number of random access attempts allowed for an SCell, or alternatively add a time limit for how long a random access procedure may be ongoing for an SCell.
Proposal 2: When performing random access on an SCell, there should either be a time limit on the procedure, or there should be a maximum number of random access attempts that a UE is allowed to perform.
2.2 The SCell where Random Access is performed becomes deactivated during the RA procedure

It has been agreed that random access should only be performed on an activated SCell (WG2 #74). But what happens if the SCell becomes deactivated while a random access for this SCell is ongoing? This can for instance happen if the sCellDeactivationTimer timer expires during the random access procedure on an SCell.
It seems that we have two alternatives:

1. Allow the random access procedure to complete, even though the SCell is deactivated (for instance due to the expiration of the sCellDeactivationTimer timer).
2. Stop the currently ongoing random access procedure on the SCell.

Alternative 1 is inconsistent since random access is performed on an SCell that at the end of the procedure will be deactivated, and this is not the intention of the agreement to only perform random access on an activated cell. Furthermore, depending on the solution for how to handle the random access response message, the UE may be required to monitor the PDCCH for a deactivated cell, which is not line with the agreement to not monitor PDCCH for a deactivated cell.
Alternative 2 is in line with the agreement that random access should only be performed on an SCell that is in active state. However, stopping the random access procedure due to cell deactivation should not be considered to be the normal case, but rather a case when the random access procedure does not work as expected. The intention from the network when ordering the random access is after all to achieve UL sync on this cell, and in that respect the expiration of the sCellDeactivationTimer timer would probably not be expected by the network. Even if the network tries to avoid this to happen by assuming that the activation time that is left for the SCell is sufficiently long, it can still happen that the random access takes an unusual long time to complete and thus it is difficult to completely avoid this to happen.
To make it less likely that an SCell becomes deactivated during random access, it would be advantageous to restart the sCellDeactivationTimer timer when a random access on an SCell is ordered on PDCCH. By introducing such a mechanism it will avoid unnecessary random access failures and it will be in line with the intention from the network since the network will continue to use this SCell. It will also 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 3: When receiving a PDCCH ordered random access for an SCell restart the sCellDeactivationTimer of the SCell for which the random access procedure is ordered.

Even with the above rule we still need a rule for what to do if the SCell anyhow is deactivated during an ongoing random access procedure, since this can happen in any case.
Proposal 4: Abort an ongoing random access procedure on an SCell if the SCell is deactivated during the execution of the procedure.
2.3 The UE gets out of sync (the TAT for the PCell expires) during a RA procedure on an SCell
It has been agreed that if the timeAlignmentTimer associated with the PCell expires then timeAlignmentTimers of all SCells must be stopped as well (WG2 #75). Hence, the intention with his agreement is that whenever the timeAlignmentTimer associated with the PCell is not running then any other timeAlignmentTimers associated with SCell only Timing Advance Groups should not be running either.
In the current specification if we have the case that a random access procedure is ongoing for an SCell, and the timeAlignmentTimer associated with the PCell expires, then when the random access procedure later on is successfully completed, we will start the timeAlignmentTimer timer and consider the SCell in sync again. However, considering a serving cell to be in uplink sync when the timeAlignmentTimer of the PCell is not running is not in line with the intention of the specification. Furthermore, in general it can be argued that having SCells in sync while a PCell is not in sync is not a useful or even a consistent state.
If we would allow the timeAlignmentTimer associated with an SCell to be running while the timeAlignmentTimer associated with the  PCell is not running then extra complexity will be required in the network and in the UE, because it is necessary to keep track of the timing state of all SCells even though the timeAlignmentTimer of the PCell is not running, and when normally in this state the network would be able to keep the UE in an efficient inactive state, which would no longer be possible. Also, since the PUCCH channel is not available it means that only uplink traffic would be possible, so the need for supporting this state is very limited and is not worth the extra complexity.
Therefore, it would not be logical to continue with an ongoing RA procedure on an SCell and start its timeAlignmentTimer when the timeAlignmentTimer of the PCell expires.
Proposal 5: Abort an ongoing random access procedure on an SCell when the timeAlignmentTimer associated with the PCell expires.
3 Summary
Proposal 1: Continuously failing to perform random access on an SCell shall not lead to radio link failure.

Proposal 2: When performing random access on an SCell, there should either be a time limit on the procedure, or there should be a maximum number of random access attempts that a UE is allowed to perform.

Proposal 3: When receiving a PDCCH ordered random access for an SCell restart the sCellDeactivationTimer of the SCell for which the random access procedure is ordered.

Proposal 4: Abort an ongoing random access procedure on an SCell if the SCell is deactivated during the execution of the procedure.
Proposal 5: Abort an ongoing random access procedure on an SCell when the timeAlignmentTimer associated with the PCell expires.
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