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1
Introduction
In the RAN2#86 meeting, we made the following agreements on the exceptional conditions while mode 1 is configured to the UE.
	5
The eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool that may be used without constraints while the UE is RRC_CONNECTED. 

5a
Alternatively, the eNB may configure a UE in RRC_CONNECTED by dedicated signalling with a mode 2 resource allocation transmission resource pool which the UE is allowed to use only in exceptional cases and rely on mode-1 otherwise.
10
The UE considers itself to be in exceptional conditions while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (exit condition… FFS). 


In this contribution, we will discuss the case that the network configures the UEs in the coverage of E-UTRAN to use mode 1, and at the same time configures a mode 2 transmission resource pool to the UEs for exceptional cases.  We will first discuss a possible way for the eNB to allocate the mode 2 transmission resource pool. Then we will discuss the conditions to exit mode 2 based on the discussed use case.
2
Use Case for Mode 1 Configuration  
When the eNB configures the in-coverage D2D UEs to use mode 1, the mode 2 resource pool could be configured by the eNB to be used for the UE at the edge of coverage in case of exceptional cases. In this case, the D2D transmission will bring limited interference to the cellular uplink considering the pathloss and power control, because the D2D transmitters are far away from the eNB, as shown in Fig.1. Therefore, in this case it is efficient for the eNB to reuse the resources for cellular uplink transmission same as in the mode 2 resource pool.
A possible example for the eNB to allocate the resources for mode 1 and mode 2 is as shown in Fig.2, where the resources of mode 2 pool are overlapping with the resources used for uplink cellular transmission.
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Fig.1 Concurrent transmission of D2D in mode 2 and cellular uplink using same radio resource

Observation 1: In case the eNB configures mode 2 used only for exceptional cases, it is efficient for the eNB to reuse the same resources for cellular uplink transmission as are allocated  in the mode 2 resource pool.
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Fig.2 Example of resources configuration of cellular uplink, D2D mode 1 and D2D mode 2
3
Conditions to exit mode 2 to use mode 1
In RAN2#86 meeting, we agreed that the UE is allowed to use mode 2 resource if it is experiencing exceptional conditions. The UE considers itself in an exceptional condition, and can use the mode 2 resources, if its T311 timer or T301 timer is running (i.e. RLF). 
A problem is that, RLF could happen in any place of a cell. For example, the D2D UE could enter a coverage hole which is in a building close to the eNB, and the UE could detect a RLF. The UE then starts using mode 2 resources, as in Fig.3. When the UE moves out of the coverage hole, the UE can select a cell, start T301 timer and begin re-establishment. During the re-establishment procedure when T301 timer is running, if the D2D UE uses mode 2 resources for transmission, and at the same time the eNB reuses these same resources for uplink cellular, then the D2D transmission will interfere with the uplink cellular transmission, as shown in Fig.3. 
Observation 2: RLF could happen in any place of a cell. When RLF is experienced by a UE near to the eNB, and the UE autonomously uses mode 2 resources for D2D transmission, the D2D transmission will interfere with the cellular uplink transmission if the eNB reuses the same mode 2 resources for uplink.
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Fig.3 Mode 2 D2D transmissions interfere with uplink cellular transmissions
To avoid the interference to the cellular transmission, when the D2D UE is close to the eNB, the D2D UE should not use the mode 2 resources. The DL receiving power S (dBm) based on CRS can be used to decide if the UE could produce strong interference to the eNB. When a UE detects a RLF, then after the cell selection procedure, if the receiving power S from the selected cell is bigger than a threshold X, the UE should not use mode 2 resources in the re-establishment procedure. In this case, the UE should request mode 1 resources after successful re-establishment.
Another case is that, the UE is initially out of coverage where mode 2 is used. When the UE enters into coverage of a cell which configures mode 1, the UE should establish RRC connection first if it wants to transmit D2D data. Before the RRC connection is established successfully, mode 2 can be used if the receiving power S from the selected serving cell is less a threshold X thus avoiding the interference to cellular uplink transmission. 
The UEs should also been forbidden to request or to use mode 2 resources if all the pending D2D data has been transmitted. 

The flow chart of a UE using mode 1 or mode 2 can be illustrated as in Fig.4.
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Fig.4 Flow chart of a UE using mode 1 or mode 2
Proposal 1: The UE shall stop requesting or using mode 2 resources if one of the following conditions is satisfied:
· RRC_CONNECTED without T311 or T301 running;
· The receiving power S from the selected serving cell is bigger than a threshold X;
· All the pending D2D data has been transmitted.
4
Conclusion
In this contribution, we discussed when the UE should stop using mode 2 if mode 2 is configured to be used in exceptional cases only.

We had the following observations.

Observation 1: In case the eNB configures mode 2 used only for exceptional cases, it is efficient for the eNB to reuse the same resources for cellular uplink transmission as are allocated  in the mode 2 resource pool..

Observation 2: RLF could happen in any place of a cell. When RLF is experienced by a UE near to the eNB, and the UE autonomously uses mode 2 resources for D2D transmission, the D2D transmission will interfere with the cellular uplink transmission if the eNB reuses the same mode 2 resources for uplink.

We had a proposal based on the observations and the analysis in this paper.
Proposal 1: The UE shall stop requesting or using mode 2 resources if one of the following conditions is satisfied:
· RRC_CONNECTED without T311 or T301 running;
· The receiving power S from the selected serving cell is bigger than a threshold X;

· All the pending D2D data has been transmitted.
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