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Discussion/Decision 
1. Introduction

Following the agreements made during RAN2#85bis meeting it was captured in [1] that:

“-
If the UE is out of coverage it can only use mode 2.

-
If the UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

-
If the UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

-
If the UE is in coverage it shall use only the mode indicated by eNB configuration unless one of the exceptional cases occurs. When an exceptional case occurs the UE is allowed to use mode 2 temporarily even though it was configured to use mode 1.”

In the same document it is also noted that: “How resource allocation mode is configured and changed is FFS.”. This particular aspect is discussed in this contribution concluded with a proposal of a mechanism to resolve it.
2. Discussion
In [3] several options were evaluated for the switch between Mode 1 and Mode 2 when the UE is leaving network coverage and eventually it was proposed to adopt the “Measurement event and report based mode switch”. We think that this mechanism is indeed the most beneficial of the listed options, but we propose to modify it in the way that the whole procedure would take place in the following way:
1. A UE under the network coverage is willing to transmit D2D data and therefore it establishes a connection with eNB and transits to RRC Connected mode.

2. eNB configures proper measurements, e.g. A2 event.
3. When the measured signal level drops below the configured threshold, the UE sends the measurement report to the eNB.

4. eNB sends a command to the UE (e.g. in RRC Connection Reconfiguration or RRC Connection Release message) to switch to Mode 2.
The difference compared to the proposal in [3] is addition of the step 4 in the above procedure. In fact the mode switch can be seen as a type of handover and therefore the existing procedure can be reused. But more importantly it would allow the eNB to perform the action, which is the most appropriate in the current situation, which might not always be to switch the mode of UE D2D operation. When the UE signal in the serving cell drops below a certain level it might not necessarly mean that the UE is moving out of the network coverage, but simply out of cell coverage and therefore more appropriate action would be to perform a handover between the cells. If the decision is made autonomously by the UE we could often encounter the situations in which the UE autonomously transits to RRC Idle and changes mode of D2D operation just to establish an RRC Connection in another cell and change the mode again a moment afterwards. This could also happen while the handover procedure was already commenced on the network side, which would introduce unnecessary signalling and errors in the network.
Proposal 1: The switch from Mode 1 to Mode 2 is based on the explicit reconfiguration command sent by the eNB and triggered by the measurement report(s) received from the UE. Exceptional cases are FFS.
When it comes to the switch from Mode 2 to Mode 1, it was proposed in [3] to provide received power threshold in SIB and obligate the UE to switch from Mode 2 to Mode 1 once this threshold is crossed. We do not believe that any additional power threshold is needed. We already agreed that: “A UE is considered in-coverage if it has a serving cell (i.e. the UE is RRC_CONNECTED or is camping on a cell in RRC_IDLE).” [1]. The mechanism of mode switch as described above could be reused by mandating that as soon as the UE which is willing to transmit D2D data enters network coverage, it shall establish RRC Connection. During connection establishment procedure or once the connection is already established, the eNB may reconfigure the mode of operation for the UE. The advantage of the solution is that the same mechanism is reused for mode switch in both directions and that the risk of ping-pong is minimized. Moreover, as elaborated in [2] there is a number of important reasons for mandating RRC Connected state for D2D transmitting in-coverage UEs, which include higher awareness of the network and operator about the quantity of D2D Communication that takes place under cell coverage, more efficient interference management, enabling the future introduction of path switch between infrastructure and D2D path based on network conditions and achievable QoS and impossibility to support charging and full lawful interception for Idle UEs. For all these reasons we propose that:
Proposal 2: While being in the network coverage a UE needs to be RRC Connected in order to transmit D2D Communication. Exceptional cases are FFS.
Proposal 3: The switch from Mode 2 to Mode 1 is based on the explicit reconfiguration command sent by the eNB during or after RRC Connection establishment procedure.
Please note that in this paper we do not discuss “exceptional cases” that RAN2 is supposed to define. The proposed mechanism described above is intended for use during normal network operation i.e. when no errors occur. We do not exclude that in some situations (aka exceptional cases) the in-coverage UE can be allowed to transmit D2D data while being in Idle mode for a short period of time.
3. Conclusion

This contribution proposes to adopt a mode switch mechanism for UEs engaged in D2D Communications, which is based on eNB reconfiguration triggered by UE measurement reports. RAN2 is therefore kindly requested to discuss and agree on the following proposals:
Proposal 1: The switch from Mode 1 to Mode 2 is based on the explicit reconfiguration command sent by the eNB and triggered by the measurement report(s) received from the UE. Exceptional cases are FFS.
Proposal 2: While being in the network coverage a UE needs to be RRC Connected in order to transmit D2D Communication. Exceptional cases are FFS.
Proposal 3: The switch from Mode 2 to Mode 1 is based on the explicit reconfiguration command sent by the eNB during or after RRC Connection establishment procedure.
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