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1. Introduction

Note: This contribution is basically resubmission of R2-100234, but DL CC failure part in section 2.1 is updated.

In RAN2 67bis meeting, following agreements related to Radio Link Failure (RLF) are obtained.

· Problem detection on one CC does not necessarily imply re-establishment triggering.
· 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 CC’s).

· Re-establishment is triggered when we loose all UL communication.
· RLC layer re-establishment triggering remains the same as Rel-8.
Before the discussion of RLF, it is necessary to decide detection mechanism of CC failure and UE action of CC failure, since it is related with RLF. In addition, the trigger of re-establishment does not discussed in detail yet. Therefore, we would like to discuss and propose these points in this document.
2. Discussion
2.1. Detecting CC failure

The CC failure detection at eNB side would be implementation dependant and we would assume no need to specify the behaviour as similar to previous releases. Therefore, we focus the discussion on UE side detection.

The CC failure is divided into two cases which are DL CC failure case and UL CC failure case. In DL CC failure case, DL CC is also divided into “CC with configured but without activated” and “CC with configured and activated”. In “CC with configured but without activated” case, UE does not need to detect DL CC failure since UE already stop using the CC. In “CC with configured and activated” case, UE needs to detect DL CC failure. Therefore, in this contribution, we focus on “CC with configured and activated” case. It is possible for UE to detect the DL CC failure by re-using radio detection failure mechanism usually measuring CRS (Cell-specific Reference Signal). In other words, physical layer problem detection mechanism in Rel-8 is applicable to detect DL CC failure. The corresponding copy of RAN4 spec is attached in annex. On the other hand, some of the carrier may not be able to detect DL CC failure itself because of the lack of common channels like CRS in HetNet and CoMP scenario. RAN2 impact on such carriers needs further study.
Proposal 1: The DL CC failure detection is same as physical layer problem detection mechanism in Rel-8 if the mechanism is available.
In UL CC failure case, radio condition perspective and TA (Timing Advance) perspective need to be discussed.
Radio condition perspective

We don't think specific mechanism is possible for the failure of uplink CC from radio condition perspective from UE. 
Timing Advance perspective

RAN1 replied that frequency-selective repeaters appear to be a feasible deployment scenario[4]. In the LS, the same timing advance value can be used at least for component carriers within the same band. However, different timing advance values may be useful for component carriers belonging to different bands.

We need some discussion on how to handle different timing advance command including possibility of multiple Random Access procedure per CC depending on the discussion.
Proposal 2: Multiple TA scenario needs careful discussion.
2.2. Reporting CC failure 

When UE detects DL CC failure, it is useful that UE informs eNB of DL CC failure in order to avoid allocating unused resource to UE since DL CC failure may be not detected by eNB.
If DL/UL CC are symmetrically configured and ACK/NACK is sent separately, the eNB may detect the failure of UE side. On the other hand, if DL/UL CC are not symmetrically configured, there is case that the DL CC failure is not known to the eNB without any reporting from UE. Although the main reason is non symmetric configuration, we propose UE informs eNB of DL CC failure also in symmetric configuration.
Proposal 3: UE informs eNB of DL CC failure.
2.3. Reporting CC failure and radio Link Failure 
To report CC failure requires some transmission from UE. Therefore, UE transmits dedicated-SR (Scheduling request). As RAN1 agreed dedicated-SR is configured only 1 CC, we assume this is carried out in main uplink component carrier (like anchor something). Then if SR is repeated to dsr-TransMax times, Random Access procedure is triggered. If Random Access procedure is failed, RLF failure procedure is triggered.
Proposal 4: Radio link failure procedure is triggered after the failure of scheduling request and the failure of Random Access procedure.
According to the reception of LS from RAN1 [4], the uplink TA management needs further discussion. In addition, SR would be sent on the only one corresponding CC at current agreement in RAN1. We need further discussion on TA management. 
Proposal 5: Re-establishment procedure needs further discussion on TA management.
3. Conclusion
This document discusses CC failure and RLF in carrier aggregation. We propose as follows.
Proposal 1: The DL CC failure detection is same as physical layer problem detection mechanism in Rel-8 if the mechanism is available.

Proposal 2: Multiple TA scenario needs careful discussion.
Proposal 3: UE informs eNB of DL CC failure.
Proposal 4: Radio link failure procedure is triggered after the failure of scheduling request and the failure of Random Access procedure.
Proposal 5: Re-establishment procedure needs further discussion on TA management.
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Annex
Copy from TS36.133 section 7.6.1.

The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the serving cell as specified in [3]. 

The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the serving cell. 

The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1. 

The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [2%] block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.
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