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1. Introduction
Some initial agreements on radio link failure were made at RAN2#67bis. However, details are still FFS. 

In this document, we would like to see some further considerations on radio link failure issue. 
2. Discussion

Rel8/9 radio link failure related procedures are defined as follow: 

1) Radio link failure monitoring [1]

· A UE estimates the quality of the cell specific RS of the serving cell over the last 200ms period for a UE in non-DRX and Tevaluate_Qout_DRX or Tevaluate_Qin_DRX period for a UE in DRX. 

· A UE judges Qout or Qin by comparing an averaged quality of the cell specific RS with a block error rate of a hypothetical PDCCH transmission.

· Qout: 10% block error rate of a hypothetical PDCCH transmission

· Qin: 2% block error rate of a hypothetical PDCCH transmission

· A UE’s lower layer indicates Qout or Qin. 
2) Radio link failure detection and corresponding recovery procedure [2]

· A UE starts T310 when N310 consecutive “out-of-sync” indications from the lower layer.

· A UE starts T311.

· A UE will perform re-establishment procedure if a suitable cell found before T311 expires.

· A UE will go to the idle mode if T311 expires.

· A UE stops T310 if N311 consecutive in-sync indicated from the lower layer before T310 expires.

For carrier aggregation, some initial agreements were made but some issues were also raised [3].

· Will out-of-sync or in-sync be indicated per carrier or only one for all carriers together? 

· Some work to do on radio link definition should be done.

2.1 Out-of-sync/in-sync per carrier or only one for all carriers together?
Some radio link failure monitoring related issues were raised at RAN2#67bis as follow: 

· Will out-of-sync or in-sync be indicated per carrier or only one for all carriers together?

· Can the same radio link failure monitoring be applicable for an extension carrier as well?
We believe RAN2 is more responsible for radio link failure detection and corresponding recovery procedure. Radio link failure monitoring mechanism should be upto RAN1/RAN4. However the first question is also related with RAN2’s progress, e.g. if we have one out-of-sync or in-sync for all carriers together, what should be changed compared to the Rel8/Rel9 radio failure detection and corresponding recovery procedure? In our view, we assume out-of-sync or in-sync will be indicated per carrier. It would be good to ask RAN1/RAN4 before further progress unless RAN2 has a common view. 
Proposal_1: ask RAN1/RAN4 if out-of-sync or in-sync will be indicated per carrier or only one for all carriers together before further progress unless RAN2 has a common view. 

2.2 Definition of radio link failure
At RAN2#67bis, it was indicated that some work to do on radio link definition should be done. It was derived from the confusion between the case a radio problem is detected with one individual carrier and the case an essential part of the communication fails. So it would be good to have clear terms to differentiate two cases. 
· CCF (Component Carrier Failure): the case a radio problem is detected with one individual carrier but the communication can be still continued.

· RLF (Radio Link Failure): the case an essential part of the communication fails, so that a recovery procedure is needed before a normal communication can resume. 

As radio problem detection in CCF, we can reuse Rel8/Rel9 radio link failure detection. In DL, we see no problem to reuse Rel8/Rel9 radio link failure detection. Meanwhile in UL, we may have to wait for further progress in other areas since we are not sure on how RLC retransmission to be done or how RACH procedure to be defined in carrier aggregation. 

As an essential part of the communication in RLF, we consider them as follow:  
· DL: RS, PDCCH, PDSCH, DL HARQ A/N, Security

· UL: RS, PUSCH, SR/CQI, UL HARQ A/N, Security

· RS, PDSCH, PUSCH:

No issue since we assume all DL/UL carriers will have its own channels.

· PDCCH:

It was already considered at RAN2#67bis, i.e. “re-establishment is triggered if all PDCCH CCs fails”. However we should consider RAN1’s later decision on PDCCH transmission mechanism, e.g. some anchor carrier may play an essential role in the reception of PDCCHs over other carriers. 

· DL HARQ A/N: 
RAN1 has decided DL HARQ A/N is sent over the same CC that provided corresponding UL grant. So it seems no issue with the initial agreements, i.e. “re-establishment is triggered if all PDCCH CCs fails”.
· UL HARQ A/N: 

We should consider RAN1’s later decision on UL HARQ A/N transmission mechanism.

· SR/CQI: 

It seems RAN1 has decided SR/CQI is sent over one UL CC. If so, we should consider this decision.  
· Security: 

Security would be based on the special cell. We should consider whether the security derived from the old special cell should be continued or not when the UE is disconnected with the special cell but the UE is still connected with the aggregated non-special cells. 

As seen above, although details are not clear at the moment, at least it would be good to discuss what should be considered as an essential part of the communication. If decided, we should consider all decided parts in the radio link failure detection criteria. 
Proposal_2: terms of ‘CCF (Component Carrier Failure)’ and ‘RLF (Radio Link Failure)’ are proposed for CA: 

· CCF (Component Carrier Failure): the case a radio problem is detected with one individual carrier but the communication can be still continued.

· RLF (Radio Link Failure): the case an essential part of the communication fails, so that a recovery procedure is needed before a normal communication can resume. 
Proposal_3: CCF is applicable for DL with the Rel8/Rel9 radio link failure detection. It is FFS for UL CCF. 

Proposal_4: ask RAN2 to discuss what should be essential part of the communication in RLF detection.
3. Conclusion
In this document, we see some further considerations on radio link failure in carrier aggregation. With the following proposals, if agreeable, we are happy to make a text proposal if needed. 
Proposal_1: ask RAN1/RAN4 if out-of-sync or in-sync will be indicated per carrier or only one for all carriers together before further progress unless RAN2 has a common view.
Proposal_2: terms of ‘CCF (Component Carrier Failure)’ and ‘RLF (Radio Link Failure)’ are proposed for CA:
· CCF (Component Carrier Failure): the case a radio problem is detected with one individual carrier but the communication can be still continued.

· RLF (Radio Link Failure): the case an essential part of the communication fails, so that a recovery procedure is needed before a normal communication can resume. 
Proposal_3: CCF is applicable for DL with the Rel8/Rel9 radio link failure detection. It is FFS for UL CCF. 

Proposal_4: ask RAN2 to discuss what should be essential part of the communication in RLF detection.
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