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1.  Introduction
At previous RAN2 meetings up to the #68bis meeting, the following agreements were made with regards to RLF handling in CA.

1. Problem detection on one CC does not necessarily imply re-establishment triggering.

2. Re-establishment is triggered if all PDCCH CCs fail. – FFS if re-establishment is even triggered under more restrictive conditions (e.g., in case of problems on an even smaller subset of CCs).

3. Re-establishment is triggered when we lose all UL communication.

4. RLC layer re-establishment triggering remains the same as in Rel-8.

This contribution focuses on further details of UL CC failure handling during CA. To simplify the discussion, the focus is on UL CC failure on non-anchor/ special CC.
2. Discussion
The current agreement is that the “loss of all UL communication” will trigger the RRC connection re-establishment procedure. However, “loss of UL communication” as well as “loss of all UL communication” has not been defined clearly.
In Rel-8/ 9, the only UL quality related RLF trigger is the RA problem indication from the MAC layer. This principle can also be applied to CA. However, how RACH is performed under CA needs to be clarified first. Two cases need to be considered.
Case 1:
The UE is only configured with 1 UL CC where RA procedure can be performed.

In this case, the fact that the RA procedure failed implies that the UE has no means to access the network when timing maintenance is lost. It seems that for this case, the failed RA procedure should trigger re-establishment.

Case 2:
The UE is configured with more than 1 UL CC where RA procedure can be performed.

In this case, whether “hopping” of RA preamble retransmissions across RACHs on multiple CCs during a single RA procedure is allowed or not needs to be clarified first.

If hopping is not allowed, an RA procedure failure provides a good indication that the particular UL CC cannot be used. Nevertheless, the other CCs might still be in good shape (especially considering Scenario 3 in [1]). Then, it seems to make sense just to remove the UL CC where the RA procedure failed. To do so, it is desirable that the event is reported to the eNB by RRC signalling.

If hopping is allowed, then this can potentially give an indication that all UL CCs are in bad quality, provided that sufficient number of retransmissions are made. The RA procedure will likely fail again, even if the UE retried. Hence, in this case, it seems reasonable to assume that re-establishment should be triggered.
Therefore, the desirable handling depends on whether hopping of RA preamble retransmissions is allowed across multiple CCs. However, if we consider the use of dedicated preambles, allowing hopping on dedicated preambles would make the specifications and eNB implementation quite complex. As such, at least for dedicated preambles, it seems reasonable to assume that hopping is not allowed. Then, the question seems to be only for contention preambles. However, to make the specifications simple, aligning the handling between dedicated and common preambles would be desirable.
Proposal 1
RA preamble hopping across multiple CCs should not be allowed.

Proposal 2
If the RA procedure fails on 1 UL CC, the event should be reported by RRC signalling to the eNB.

Proposal 3
RA procedure failure on 1 UL CC should not trigger re-establishment, if RA procedure can still be performed on other configured UL CCs.

If proposals 1 to 3 are agreeable, what to do with the failed UL CC needs to be clarified. For the similar reasons as discussed in [2], the UE can simply stop acting on the UL CC in L1/ L2 while keeping the UL CC context in the RRC.

Proposal 4
If the RA procedure fails on 1 UL CC, the UE should implicitly stop acting on the UL CC in L1/ L2, i.e., stop transmitting SRS and ignore any PUSCH allocation on the UL CC, while keeping the UL CC context in the RRC until removed by the eNB using explicit RRC signalling. Until then, the UE should continue to apply any RRC reconfiguration related to the UL CC, if received.
After the analysis above, it seems reasonable to assume that the only trigger for UL CC failure is the RA procedure failure indication from the MAC layer, as in Rel-8/ 9.

Proposal 5
UL CC failure should be based only on the RA procedure failure indication from the MAC layer, as in Rel-8/ 9.

3. Conclusions
The following proposals were made regarding UL CC failure:
Proposal 1
RA preamble hopping across multiple CCs should not be allowed.

Proposal 2
If the RA procedure fails on 1 UL CC, the event should be reported by RRC signalling to the eNB.

Proposal 3
RA procedure failure on 1 UL CC should not trigger re-establishment, if RA procedure can still be performed on other configured UL CCs.

Proposal 4
If the RA procedure fails on 1 UL CC, the UE should implicitly stop acting on the UL CC in L1/ L2, i.e., stop transmitting SRS and ignore any PUSCH allocation on the UL CC, while keeping the UL CC context in the RRC until removed by the eNB using explicit RRC signalling. Until then, the UE should continue to apply any RRC reconfiguration related to the UL CC, if received.
Proposal 5
UL CC failure should be based only on the RA procedure failure indication from the MAC layer, as in Rel-8/ 9.

Note that the proposals above are regarding non-anchor/ special CC only. Whether different handling for the anchor/ special CC is required is FFS.
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