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Discussion
1 Introduction 

When UE experience a failure of one CC, it may treat it as just a failure of one CC or should finally declare a radio link failure that triggers re-establishment. If such failure is non-RLF case, UE does not trigger re-establishment. It is still open what UE should do at this ‘partial radio link failure’ This documents proposes to let UE report CC failure immediately to promise best CC usage and CC management at UE and eNB,. 
2 Discussion 
2.1 CC failure 
In release-8 there is only a single communication link between UE and eNB. If UE faces with the failure of such single communication link, what UE can do is only to declare radio link failure and initiate re-establishment procedure to recover from the failure. Almost everything is reset, and cell selection is performed, and then most of configuration shall be reconfigured. 

Different from the nature of single radio link in release-8, LTE-A UE can be configured with several communication links (CCs) with eNB. Those several link can be treated quite independently. When RAN2 initially discussed on (new) criteria of radio link failure, it was questioned what radio link should mean in the context of radio link failure. In general, there existed a consensus that single CC failure does not necessarily lead to radio link failure and this was captured as initial agreement during RAN2#67bis. 

Depending on situation, once CC failure occurred, it may be just a failure of one CC or finally a radio link failure that needs re-establishment. Then natural question is what UE would do if one CC failure is not leading to radio link failure?
The first option is to do nothing. 
· UE remains silent even when he already know CC failure happened and thus does not report anything to eNB 
· eNB needs to always keep carefully monitoring to guess CC status with every possible means. 
· It would take some or long time for eNB to be aware that there might be a failure of CC of the concerned UE. 
· eNB still be using the failed CC until the failure is explicitly noticed (of course it is at best just a guess). This is waste of radio resource. 
· Depending on CQI resolution and SRS configuration, the decision on CC status at eNB side could go wrong. If this mismatch lasts long, the UE performances would be badly impacted. 
· The eNB performs appropriate CC management functionality based on its guess about CC status of the UE. If the guess is too late or too early or even wrong, then the resulting CC management would adversely affect UE performance. 
· If the failed CC is one of CC monitoring set of the UE and the failure is not quickly informed to eNB, then UE could even fail to get scheduled for other normal carrier transmission, jeopardizing use of other normal carriers that is not in failure. 
The second option is to immediately report CC failure to eNB. 
· As soon as UE detects CC failure, it reports the failure to eNB 
· Upon receiving CC failure report, eNB can immediately run appropriate CC management function based on reported information. 
· eNB stops using the failed CC, and the failed CC would be removed from CC set of the UE quickly. 
· UE would be immediately configured with another new CC, or the CC in failure would be removed from UE CC set by CC management command. 
From our point of view, explicit indication of CC failure detection is a very clean and easy solution, and it can guarantee optimal CC usage at both UE and eNB. 
To enable CC failure reporting, UE should be able to detect per-CC failure that requires, in turn, per CC monitoring. Regarding downlink CC, we believe that the failure criteria could be just the same as RLF criterion of release-8. Per CC monitoring would be also expected to be supported since it is very straightforward extension of release-8 monitoring model into LTE-A.
Given the assumption that per DL CC failure detection can be possible, following is proposed:
Proposal 1 DL CC failure is immediately reported to eNB (non-RLF case)
3 Conclusion
In this document, CC failure reporting is proposed to assist CC management of eNB and thus to provide UE with better CC set as much as possible, and to prevent mis-detection on CC status at eNB. 
Proposal 2 DL CC failure is immediately reported to eNB (non-RLF case)


1/2
2010-04-06

