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1 Introduction

In RAN2 #86, the issue on D2D mode switching was discussed [1]. Many companies support the idea to use the RLF criteria for the mode-switching. This contribution further addresses the issue of the mode-switching and exceptional cases based on RLF detection in the context of D2D communication.
2 Discussion
In RAN2#85bis and RAN2#86 meeting, mode-2 resource was discussed to assist D2D communication data transmission. It was agree that the eNB may configure a UE in RRC_CONNECTED with the mode 2 resource allocation transmission resource pool. UE is allowed to use mode 2 in the exceptional cases. [1][2] contain the following agreements with respect to the exceptional conditions in configuring/selecting the resource allocation mode:
“If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily. The UE considers itself to be in exceptional case while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (e.g. exit condition from exceptional cases are FFS).”
When a UE is in coverage, the eNB configures the UE to use mode 1 resource for D2D communication. If radio link problems are found and UE lost RRC connection with the eNB, the mode 1 resource cannot be scheduled for D2D communications. Based on the agreement mentioned above, UE is allowed to use mode-2 resource when RRC connection re-establishment procedure is initiated and T311 or T301 starts. However, T311 or T301 would start only after T310 expires. If there is “out-of-sync” condition in the PDCCH, the radio link is worse than Qout for time period determined by N310. The upper layer starts T310 upon receiving N310 consecutive out-of-sync indications from the lower layer, whose minimum value is 200ms. If T310 is set to be the default value, i.e. 1000ms, UE has to at least wait for 1200ms to use mode-2 resources when the first out-of-sync is detected in the physical layer. To avoid long outage, a smaller value of T310, e.g. 50 or 100ms, for radio link failure detection could be used. However, in the current RLF detection mechanism, timers and constants for RLF detections are included in the SIB2 and broadcast to all UEs within coverage. To modify the value of RLF criteria for D2D communications will impact the existing RLF detection for non-D2D UEs.
Observation 1: Setting the value of the current RLF timer and constants smaller for D2D communication in SIB2 will impact non-D2D UEs operation.
One solution to avoid the impact to non-D2D UEs operation is to add a new timer in D2D UE for radio link failure detection. The eNB can set the new timer shorter to avoid long outage. Once the new timer expires, the radio link is considered failure and the original T311 or T301 starts. The UE considers itself to be in exceptional case upon timer T311 or T301 being triggered, and then the mode-2 resource is applied for D2D communications. Another solution is to allow the UE using a mode-2 resource while T310 is still running. This mode-2 resource is configured by eNB in advance. If T310 expired and RLF is detected, T311 or T301 starts and the mode-2 resource is continuously used by the UE for D2D communications. Otherwise, only the UE switch back to use mode-1 resource for D2D communications. In this case the transition from Mode-1 to Mode-2 is seamless regardless the exceptional RLF cases are detected or not.
Observation 2: To avoid long outage for D2D UEs, two solutions are applicable, namely adding additional timer for RLF detection or allowing the usage of mode-2 resource while T310 is running.

Based on the observation above the following are two proposals for D2D mode switching.
Proposal 1: To avoid long outage for D2D UEs, the D2D UE considers itself to be in exceptional case while T310 is running. 
Because the mode-1 resource assignment is allocated from the eNB for D2D communication within coverage, a UE has to be in RRC_CONNECTED to preform mode-1 resource allocations. If T301 or T311 is used to trigger exceptional cases, the UE exits exceptional conditions after RRC connections establish. If T310 is used to trigger the exceptional case, the UE exits the exceptional case when no radio link failure is detected, e.g. upon received N311 consecutive in-sync indication from lower layer before T310 expiry, or recovery from radio link failure. Otherwise, if RRC connection establishment fails with any of the existing reasons, the mode-2 resource shall be continuously used by the UE for D2D communications. In summary, a UE exits the exceptional case only when in RRC_CONNECTED and switching to mode-1. 
Proposal 2: UE exits the exceptional case when in RRC_CONNECTED.
3 Conclusion
This document analyzes radio link failure detection being a trigger for mode switching. The method for radio link failure detection and related actions for use in the exception cases are also discussed. Our observations and proposals are summarized below:
Observation 1: Setting the value of the current RLF timer and constants smaller for D2D communication in SIB2 will impact non-D2D UEs operation 
Observation 2: To avoid long outage for D2D UEs, two solutions are applicable, namely adding additional timer for RLF detection or allowing the usage of mode-2 resource while T310 is running. 
Proposal 1: To avoid long outage for D2D UEs, the D2D UE considers itself to be in exceptional case while T310 is running. 
Proposal 2: UE exits the exceptional case when in RRC_CONNECTED.
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