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1 Introduction 
RAN2 #67bis discussed mechanisms for Radio Link Failure detection when a UE is configured with multiple carriers. Some agreements were made, summarized in [1] as follows: 

Detection of failure of one CC by the UE does not necessarily trigger a connection re-establishment. RRC connection re-establishment triggers at the UE include: 

1)
The failure of all CCs on which the UE is configured to receive PDCCH;

NOTE:
FFS if re-establishment is triggered under more restrictive conditions (e.g. in case of problems on a smaller subset of CC’s).

2)
The loss of all UL communication;

NOTE:
The conditions under which all UL communications are said to be lost are FFS.
3)
The indication from RLC that the maximum number of retransmissions has been reached (as in Rel-8).
In this contribution, we strive to progress on issues related to RLF.  
2 Discussion 

2.1 Detection of UL problems

A Rel-8 UE declares an RLF if the Random Access procedure fails. This is described in TS 36.321, Clause 5.1.4, where a UE indicates a Random Access problem to RRC if the preamble transmission counter exceeds the configurable counter preambleTransMax. Based on this indication, RRC then declares an RLF. 
We think that UL problems should be indicated to RRC only when the UE has exhausted its RA opportunities, regardless of whether the UE is configured with multiple RA resources (possibly on separate carriers) or not. I.e. we subscribe to the principle that UL declarations of problems are per-UE rather than per-carrier: 

Proposal 1 MAC shall declare UL problems to RRC when the UE has exhausted its RA opportunities on all carriers providing RA opportunities to this UE.

Additional aspects related to Random Access for Carrier Aggregation can be found in our companion contribution [2]. 
2.2 Quality measurements of CCs
As discussed above, a RLF is issued when the communication between the UE and the eNB is lost. However, it is possible that carriers are subject to different coverage and interference situations, and it could happen that the quality of one carrier degrades severely even if the connectivity remains. 

If the quality on any downlink carrier degrades the UE should attempt to inform the eNB by means of CQI and/or mobility measurements. If the primary component carrier (see [3]

 REF _Ref252544434 \r \h 
[4]) is affected, the eNodeB should attempt to change the PCC. If that does not succeed, the UE should declare a radio link failure. The Rel-8 model for radio problem detection (Clause 5.3.11 in RRC) should therefore be applied to the DL PCC. 
Proposal 2 Detection of radio link failure should be based on the downlink primary component carrier. 

Proposal 3 Reporting of link problems of non-PCC carriers shall be based on the existing CQI and mobility measurement solutions. 
3 Summary
The present document discusses solutions for radio link failure detection for LTE Rel-10 with carrier aggregation. We ask RAN2 to consider the proposals above. 
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