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1
Introduction
In the RAN2#85bis meeting [1], RAN2 agrees to discuss the relationship between coverage states and resource allocation in this meeting. This paper addresses the mode selection issues and provides our views on operation of the mode switching.
2
Discussion 
In last meeting, RAN2 made following agreements for resource allocation.
	Agreements
1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 




According to the agreements above, a UE needs to be in the coverage of an eNB to operate in Mode 1 where the eNB determines the resources for its direct data and control transmission information. When a UE loses the coverage of the eNB, a UE can only use Mode 2 to select its own resources from a resource pool and operate independent of an eNB. Based on the agreements, a UE in coverage is also allowed to use Mode 1 first and then configured to use Mode 2 if needs. There could be various reasons to trigger the mode switching. For example, Mode 2 can provide less signalling overhead due to no communications between the UE and its eNB. It is beneficial for a UE within network coverage to be able to transmit with Mode 2. Also, an eNB can configure an in-coverage UE to switch its D2D transmission mode if the mode switching mechanism is able to provide better efficiency, scalability, and flexibility in the whole LTE system. However, due to the tight timeline to handle the remaining D2D issues in Release 12, it is better to focus on the Off-Network scenarios in Public Safety for mode switching discussions. The Off-Network operation is core group call functionality in Public Safety LMR systems. ProSe-enabled UEs in a task force can be manually switched to off-network operation to move off network coverage at any given time, which means to support direct group calls among in-coverage ProSe-enabled UEs without passing through the infrastructure network equipment is required. In addition, robust transmission of public safety voice and data is needed in the Public Safety communication. When ProSe-enabled UEs are temporal in the absence of the network coverage, Off-network voice communications must be immediately accessible to users in the absence of the network coverage. ProSe-enabled UEs should communicate among ProSe-enabled UEs without passing through the infrastructure network equipment if bad or no cell phone signal reception within the building or other enclosed areas happens. In both Off-network scenarios, ProSe-enabled UEs will use Mode 2 for the D2D communication, which could trigger a modification of D2D transmission mode from Mode 1 to Mode 2.
Proposal 1: During the Mode Switching discussion in Rel-12, RAN2 should focus on the Public Safety off-network scenarios:
· The D2D transmission mode is altered when a Public Safety user performs a manually switching.
· The mode switching is triggered when an in-coverage ProSe-enabled UE becomes in the absence of the network coverage.
3 Solution
However, a potential resource problem will be raised in the manually switch scenario. A ProSe-enable UE can be within coverage when it manually turns on the off-network operation. The existing resource pool configuration information may not be applicable for the autonomous resource selection operation. To mitigate potential problems raised by manually switch, eNB can provide new resource pool configuration information to a ProSe-enable UE. By reconfiguration procedure, an eNB authorises an off-network ProSe-enabled UE to utilize the new resource pool. However, ProSe-enabled UEs in a task force can be manually switched to off-network operation at any given time. A request message sent from the ProSe-enabled UE to notify the mode switching is required as described in Fig 1. This request message could be a dedicated RRC messages and a field to indicate manually mode switching may be carried within this message. Upon the request message received, the eNB configures the ProSe-enabled UE accordingly.
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Fig 1, eNB explicit reconfiguration
Proposal 2: In the manually switch scenario, an explicit reconfiguration command is sent by the eNB which is triggered by a mode switch request message received from the ProSe-enable UE.
Furthermore, a guarantee of a reliable transmission of public safety communication in the absence of the network coverage is necessary. When a ProSe-enabled UE is temporal in enclosed areas, the SINR is bad and a ProSe-enabled UE has link issues. A ProSe-enable UE should inform a measurement report toward its serving eNB if the DL power measurement is below the configured threshold. Upon a measurement report received from the ProSe-enable UE, the serving eNB can reuse the existing RLM or RLF mechanism to trigger mode switching, which avoids ping-pong issues. Or the serving eNB can configure a ProSe-enable UE to use both Mode 1 and Mode 2 operation, which helps avoid excessive delay in ProSe communication. If the eNB fails to assist ProSe-enabled UEs to handle RLF events or RRC re-establishment in the absence of the network coverage and the measured DL power value is below the lowest bound, ProSe-enabled UEs should be able to perform the autonomously mode switching to make voice communications immediately accessible to other ProSe-enabled UEs. 
Proposal 3: In the absence of the network coverage scenario, mode 1 and mode 2 operation may co-exist if needs.
Proposal 4: In the absence of the network coverage scenario, the support of a UE autonomous switch from mode 1 to mode 2 is necessary.
4
Conclusions

The following observations and proposals are made for RAN2 discussion and decision.
Proposal 1: During the Mode Switching discussion in Rel-12, RAN2 should focus on the Public Safety off-network scenarios:

· The D2D transmission mode is altered when a Public Safety user performs a manually switching.
· The mode switching is triggered when an in-coverage ProSe-enabled UE becomes in the absence of the network coverage.
Proposal 2: In the manually switch scenario, an explicit reconfiguration command is sent by the eNB which is triggered by a mode switch request message received from the ProSe-enable UE.
Proposal 3: In the absence of the network coverage scenario, mode 1 and mode 2 operation may co-exist if needs.
Proposal 4: In the absence of the network coverage scenario, the support of a UE autonomous switch from mode 1 to mode 2 is necessary.
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