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1. Introduction

For PCell, RA failure will cause RLF. But for SCell, how to deal with RA failure is unclear. In this contribution, we will discuss the potential solutions for SCell RA failure and analyze its impact on the sync state of the corresponding sTAG.
2. Discussion
2.1. Potential solutions for SCell RA failure
The purpose of introducing SCell RA is to obtain its UL synchronization. Once SCell RA failure, there are mainly three options to handle it:
· Alt1: UE considers RLF happen and performs RRC connection re-establishment;
· Alt2: UE does nothing and eNB detects SCell RA failure by itself;
· Alt3: UE reports SCell RA failure to eNB.
For Alt1, the behavior is same as PCell RA failure. PCell RA failure would cause RLF because PCell is in charge of RRC connection maintenance. And SCell is only regarded as physical resource, therefore once SCell RA fails, it should not impact the RRC connection and it is no need to trigger RRC connection reestablishment.
For Alt2, eNB detects RA failure according to its own timer. eNB can set the timer value according to the configured RA parameters (e.g. the maximum number of preamble transmissions, etc). eNB starts the timer when triggering RA on SCell, and once the timer expires eNB considers the RA failure.
For Alt3, new SCell RA failure notification signalling will be introduced. Once UE reports SCell RA failure, eNB can handle SCell RA failure as soon as possible and may initiate RA on other SCell immediately, as shown in Figure 1. However, for CFRA, the speed for detecting RA failure by eNB is similar in Alt2 and Alt3; for CBRA, the speed of detecting RA failure by eNB in Alt3 could be a little faster than that in Alt2, since the actual backoff time applied in UE cannot be learned clearly by eNB. 
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Figure 1: SCell RA failure detection by eNB
According to above analysis, Alt1 should be excluded. Because Alt3 will introduce new signalling but bring no more gain on shortening the detection time, Alt2 is prefered.
Proposal 1: When UE detects SCell RA failure, UE should not indicate Random Access problem to upper layers.
Proposal 2: When UE detects SCell RA failure, UE should not report SCell RA failure to eNB.
2.2. sTAG sync state upon SCell RA failure
In Rel-10, when PCell RA failure, UE will lose UL sync. In Rel-11, with the introduction of SCell RA, we should also consider whether SCell RA failure will impact on the sTAG’s sync state. The impact can be analyzed according to the SCell RA scenarios.
Scenario1: eNB initiates RA in one out-of-sync sTAG. 
For this scenario, if SCell RA fails, there will be no valid uplink timing for UL transmission in this sTAG. Thus the sTAG sync state should keep unchanged, i.e. out-of -sync. 

Scenario2: eNB initiates RA in one in-sync sTAG. 

In this scenario, eNB may trigger RA for timing reference SCell change or UL timing adjustment even if the sTAG is in-sync. 
· Case 1: eNB triggers RA for timing reference SCell change
As proposed in [2], timing reference will be changed upon receiving PDCCH order, thus if SCell RA failure, no valid UL TA can be obtained, the corresponding sTAG should be out-of-sync.

· Case 2: eNB triggers RA on timing reference SCell

Normally, eNB should maintain the UL synchronization by UE dedicated TAC MAC CE and will not trigger RA on timing reference SCell when this sTAG is in-sync. But if the synchronization maintained by this way is unreliable and out of control, it may also possible for eNB to trigger RA for initial UL synchronization on current timing reference cell. If it happens and SCell RA failure, there will be no suitable UL timing, hence the corresponding sTAG should be out-of-sync.
In summary, SCell RA failure means no valid UL timing, hence UL data transmission in the corresponding sTAG should be stopped and the sTAG should enter out-sync state. 
Proposal 3: When UE detects SCell RA failure, the related sTAG should be in out-of-sync state.
3. Conclusion
According to the discussion in section 2, it is proposed:
Proposal 1: When UE detects SCell RA failure, UE should not indicate Random Access problem to upper layers.
Proposal 2: When UE detects SCell RA failure, UE should not report SCell RA failure to eNB.
Proposal 3: When UE detects SCell RA failure, the related sTAG should be in out-of-sync state.
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