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1 Introduction 
This document discusses the question of triggering radio link failure in carrier aggregation and the appropriate definition of radio link failure.

2 Discussion
In release 8, LTE UE is configured with a single carrier and triggers radio link failure upon a failure with the serving carrier. According to 36.331[1], LTE UE triggers radio link failure when detected
>
upon T310 expiry; or

>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

>
upon indication from RLC that the maximum number of retransmissions has been reached.

Upon radio link failure detected, UE should initiate the connection re-establishment procedure if AS security has been activated. Different from the LTE UE, LTE-A UE can be configured with multiple carriers for carrier aggregation. When LTE-A UE detects failures from some of configured carriers, it may still have other carriers to maintain connection with the serving eNB. So it is not reasonable to trigger connection re-establishment procedure once LTE-A UE detects problem indication above, which result in makes service interrupted. LTE-A UE shall take different actions upon radio link detection for carrier aggregation.

Proposal 1: Radio link detection rules should be reconsidered in carrier aggregation.

LTE UE shall monitor the only one downlink serving carrier to detect physical layer problem. While when LTE-A UE is configured with several downlink carriers, these carriers may own different characteristics, for example, some carriers transfer system information, paging message and PDCCH, and another carriers may be extension carriers and only transfer PDSCH. When LTE-A UE detects T310 expiry only in extension carriers, it shall not declare radio link failure and initiate RRC connection re-establishment procedure. 

If some of the configured non-extension carriers for LTE-A UE owns the same transmission characteristic and coverage, the LTE-A UE only needs to measure the subset of the configured carriers. This may improve the QoS provision and reduce power consumption. If the LTE-A UE detects T310 expiry of all carriers in the above-mentioned subset, it shall declare radio link failure and initiate RRC connection re-establishment procedure. This subset can be called radio link failure trigger set. Once LTE-A UE detects T310 expiry of all carriers in radio link failure trigger set, it shall initiate RRC connection re-establishment procedure.

Proposal 2: If LTE-A UE detects T310 expiry of all carriers in radio link failure trigger set, UE shall consider radio link failure and initiate RRC connection re-establishment procedure.

RAN4 has concluded that separate timing advance commands per component carrier should be allowed[2],  which may mean that addition of component carrier for LTE-A UE needs to perform random access. Although LTE-A UE can only perform at most one random access procedure ongoing at any time, it does not preclude that the UE is configured with more than one carrier with random access resource. If the LTE-A UE detects random access problem indication from one carrier, the LTE-A UE can still use another carrier with random access resource to do. Only when there is no configured carrier with random access resource, the UE shall consider that radio link failure is detected. 

Proposal 3: LTE-A UE detects random access problem indicator in all configured carriers with random access resources, UE shall consider radio link failure and initiate RRC connection re-establishment procedure.

It is agreed that common RLC over several component carriers is applied in uplink for LTE-A UE in carrier aggregation according to RAN2 #66. So once LTE-A UE detects indication from RLC that the maximum number of retransmissions has been reached, LTE-A UE shall consider radio link failure is detected and initiate RRC connection re-establishment.

Proposal 4: Once LTE-A UE detects indication from RLC that the maximum number of retransmissions has been reached, LTE-A UE shall consider radio link failure.
3 Conclusion 
This paper presented the following proposals:

Proposal 1: Radio link detection rules should be reconsidered in carrier aggregation.

Proposal 2: If LTE-A UE detects T310 expiry of all carriers in radio link failure trigger set, UE shall consider radio link failure and initiate RRC connection re-establishment procedure.

Proposal 3: LTE-A UE detects random access problem indicator in all configured carriers with random access resources, UE shall consider radio link failure and initiate RRC connection re-establishment procedure.

Proposal 4: Once LTE-A UE detects indication from RLC that the maximum number of retransmissions has been reached, LTE-A UE shall consider radio link failure.
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