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1. Introduction

Two modes have been defined for resource allocation for D2D communication; in Mode 1 the UE requests resources for D2D transmission from the eNode B, while in Mode 2 the UE selects transmission resources from a pool. It was agreed at RAN2#85bis [1] that
· If a UE is in coverage, it may use Mode 1 if the eNode B configures it accordingly

· If a UE is in coverage, it may use Mode 2 if the eNode B configures it accordingly

· If a UE is instructed to use Mode 1, there may be exceptional cases where the UE is allowed to use Mode 2 temporarily

The discussion on these exceptional cases began at RAN2#86 [2], where it was agreed that 

· The UE considers itself to be in exceptional conditions while T311 or T301 are running and may use Mode 2 resources provided by the current cell

It was also stated that other details, including the exit conditions for these exceptional cases, were FFS. 

This document will first discuss the need for additional exceptional conditions in Rel-12 then will address the issue of specifying exit conditions for the exceptional cases, as the UE cannot be allowed to remain in this state indefinitely. As all UEs will need to know which resources to use when entering the ‘exceptional case’ state, this document will discuss methods of providing the resource pool configuration to ProSe enabled in coverage UEs.

2. Discussion
2.1 Additional Exceptional Cases

Two exceptional cases were agreed during RAN2#86 [2]; firstly, while timer T301, which is started upon transmission of RRCConnectionReestablishmenRequest, is running. The second agreed exceptional case is while timer T311, which is started upon initiating the RRC connection reestablishment procedure, is running.
D2D communication will be used by Public Safety devices in potentially time sensitive situations, where delay in communication may result in serious consequences. Therefore the aim of introducing these exceptional cases is to minimize any delay in communication due to the inability to use Mode 1 resource allocation. 

A high degree of latency is associated with failure of the RRC Connection Establishment procedure. Upon reception of the RRCConnectionReject message, timer T302 is started with a waitTime value of 1 – 16 seconds. For Public Safety applications this large delay is unacceptable, therefore it is proposed that this situation is classed as an exceptional case.

Proposal 1. The UE may consider itself to be in exceptional conditions while T302 is running.

Another situation that may lead to unacceptable delays in communication is failure to receive a resource grant after transmitting a ProSe-BSR. The parameter retxBSR-timer can be configured with values of [sf320, sf640, sf1280, sf2560, sf5120, sf10240] and upon expiry of the timer the UE retransmits the BSR. This waiting period alone could lead to unacceptable delay in a time sensitive situation, while needing to retransmit the ProSe-BSR multiple times before receiving a grant would increase the waiting time significantly. While one option would be to add new smaller values to the retxBSR-timer in order to reduce this delay to an acceptable period, a simpler solution is that a new timer be introduced. This new timer would be started once a ProSe-BSR has been transmitted and would be stopped upon receiving a resource grant. Expiry of the timer would result in the UE entering the exceptional case state and switching to Mode 2 resource allocation.
Proposal 2. A new timer should be introduced which starts once a ProSe-BSR is transmitted and stops once a resource grant is received. Upon expiry of the timer, the UE may consider itself to be in exceptional conditions.
In order to allow further network control, this timer value could be configured via dedicated signalling once the eNode B becomes aware that a Public Safety device is ProSe-enabled.
2.2 Exit Conditions

It was stated in the Chairman’s notes for RAN2#86 [2] that exit conditions for the agreed exceptional cases were FFS. The timer values are configured in RRCConnectionReconfiguration with possible values of [100ms, 200ms, 300ms, 400ms, 600ms, 1000ms, 2000ms] for T301 and [1000ms, 3000ms, 5000ms, 10000ms, 15000ms, 20000ms, 30000ms] for T311. As the agreement reached in RAN2#86 states that the UE will consider itself to be in exceptional conditions while either of the two timers are running, there doesn’t necessarily need to be any additional exit conditions other than those conditions already specified for stopping the timers. As there will be a ProSe Authorized IE included in the Initial UE Context Setup Message and the S1/X2 Handover Request Message [3] the eNode B will know which UEs are authorized to use ProSe and could specify appropriate values for T301 and T311 to those UEs to limit the duration of the exceptional conditions. 
Observation. The expiry of the timers T301 and T311 and the conditions already specified for stopping the timers may be sufficient to limit the duration of the ‘exceptional circumstances’ state

Alternatively if the network wishes to restrict the duration of the exceptional cases state to a specific time period, a new timer could be introduced for this purpose. This would allow greater network control over the use of Mode 2 resources and provide flexibility for cases where a timer value specified for T301 or T311 would not be appropriate for the exceptional conditions state, and would also be suitable for use during other, yet to be defined, exceptional cases such as those discussed above.
Proposal 3. A new timer should be introduced to allow the network to control the duration of the use of Mode 2 resources during exceptional conditions

This timer could be used for the exceptional case suggested above in which a resource grant hasn’t been received after transmission of a ProSe-BSR. Upon expiry of the timer the UE would stop use of Mode 2 resource allocation and if it had any D2D data remaining it would transmit another ProSe-BSR to the eNode B requesting D2D resources. This timer value could be provided via dedicated signalling to ProSe enabled UEs, however if the failure of the RRC Connection Establishment procedure is accepted as an exceptional circumstance then the timer value would need to be broadcast in System Information.
The behaviour of the UE after exiting the exceptional circumstances state also needs consideration. If the situation that caused the original exceptional circumstances state has been resolved then there would be no further issue and D2D communications could proceed as normal. However if the situation is unresolved, for example if the UE is still unable to enter RRC_CONNECTED to request resources or if no resource grant can be obtained by the eNode B, Mode 1 resource allocation for D2D communication will still not be possible. In order to continue D2D communication the UE could either begin to use the preconfigured out of coverage resource pool or could use the Mode 2 resource pool provided by the eNode B - either the resource pool configured only for use during exceptional circumstances or that provided by the eNode B for UEs configured to use Mode 2 while in coverage.
Proposal 4. RAN2 should discuss the behaviour of a UE that has exited the exceptional circumstances state due to timer expiry while the cause of the exceptional case is still unresolved, leading to a continued inability to perform in-coverage D2D communication in Mode 1.
2.3 Provisioning of Resources for Exceptional Cases
At RAN2#86 it was agreed that

· The eNode B may provide in SIB a Mode 2 resource allocation transmission resource pool that authorised UEs may use while in IDLE. 
· If the eNode B does not provide Mode 2 resources in SIB but indicates that D2D is supported, the UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission
· FFS whether the eNode B may provide Mode 2 resources for exceptional cases in SIB 
Providing a resource pool for use of Mode 2 during exceptional circumstances via dedicated signalling requires the D2D enabled UE to enter RRC_CONNECTED to obtain the resource pool configuration. This would be acceptable only if all the specified exceptional circumstances occurred after a device enters RRC_CONNECTED. However, if the exceptional circumstance proposed above concerning T302 is included in specifications, then the resource pool configuration of Mode 2 resources for use in exceptional cases must be provided in System Information.

Proposal 5. The transmission resource pool for Mode 2 resource allocation during exceptional circumstances should be provided in System Information
3. Conclusion
This document has discussed several aspects of the use of Mode 2 resources in exceptional circumstances while in coverage. Firstly the need for additional exceptional circumstances was discussed, and the following proposals were made:
Proposal 1. The UE may consider itself to be in exceptional conditions while T302 is running.

Proposal 2. A new timer should be introduced which starts once a ProSe-BSR is transmitted and stops once a resource grant is received. Upon expiry of the timer, the UE may consider itself to be in exceptional conditions.

Exit conditions for the use of Mode 2 resources during exceptional circumstances were then discussed and it was proposed that:
Proposal 3. A new timer should be introduced to allow the network to control the duration of the use of Mode 2 resources during exceptional conditions

If this timer expired but the situation leading to the original exceptional circumstances was still unresolved, this could lead to the UE being unable to perform D2D communication. Therefore it is proposed that:
Proposal 4. RAN2 should discuss the behaviour of a UE that has exited the exceptional circumstances state due to timer expiry while the cause of the exceptional case is still unresolved, leading to a continued inability to perform in-coverage D2D communication in Mode 1.
Finally the method of configuring D2D devices with a resource pool to use during the exceptional circumstances was discussed. 
Proposal 5. The transmission resource pool for Mode 2 resource allocation during exceptional circumstances should be provided in System Information
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