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1. Introduction
In #85bis meeting, RAN2 discussed the mode configuration for the D2D communication and had the following agreements [1]:

	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”. 


In #86 meeting, the details of the resource allocation mode configuration/selection and the criteria of exceptional cases were further discussed and the following agreements were made [2]:
	Agreements
1
While being in the coverage area of an E-UTRA cell, the UE may only perform ProSe Direct Communication Transmission on the UL carrier of that cell only on the resources assigned by that cell (even if resources of that carrier have been pre-configured e.g. in UICC). 
3
A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions. 
4
The eNB validates whether the UE in RRC_CONNECTED is authorized for ProSe Direct Communication transmission using the UE context received from MME.
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.
6
The eNB may provide in SIB a mode 2 resource allocation transmission resource pool that authorised UEs may use while in IDLE. 

6a
If the eNB 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. 
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 paper, we discuss one missed case for the mode configuration and some FFS issues on the exceptional cases.
2. Discussion
2.1   Missed case for resource allocation mode configuration
In #85bis meeting, the resource allocation type configuration for the D2D discovery has been discussed and some agreements were made in [1; #85bis chairman notes]. In #86 meeting, the almost same NW configuration principle as the D2D discovery were agreed for the D2D communication with no much debate. However, compared to the NW configuration for the D2D discovery, one case is missed in the agreement for the D2D communication.
For D2D discovery, for UEs in CONNECTED, one agreement is:

· the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signaling (or no resource). 
Here, a special configuration via dedicated signaling is “no resource”. In our understanding, this configuration intends to apply for the case that the eNB provides a Type 1 transmission resource pool in SIB, and after receiving the D2D discovery request from the UE the eNB decides to allow this UE to use the Type 1 resource pool in the SIB for D2D discovery announcement. Then “no resource” in the dedicated signaling implicitly indicates the UE to use the Type 1 announcement resource pool in the SIB.
For D2D communication, we think the same case should also be considered. Then, it is proposed that

Proposal 1: For UEs in RRC_CONNECTED, the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB without constraint while the UE is RRC_CONNECTED, or the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB only in exceptional case and rely on mode-1 otherwise.
2.2   Further considerations on the exceptional cases
First, we would like to give our understanding on the intention to define the exceptional cases.

When the UE needs to perform D2D communication transmission, the UE in coverage needs to select the resource allocation mode to use. In general, the UE shall use only the mode that configured by eNB for the D2D communication, and it is not allowed to autonomously select or switch the resource allocation mode. However, when the UE has D2D communication data pending, there could be cases where 
1) The eNB has indicated the UE to use mode 1 but the UE failed to use mode 1, or 

2) The eNB hasn’t indicate the resource allocation mode to the UE;
Then to not delay the initiation of the upcoming D2D communication or not introduce service interruption of the undergoing D2D communication when these cases happen, the UE should be allowed to use mode 2 temporarily in these cases, which are called exceptional cases.
Based on this understanding, we present our views on the following issues.
2.2.1   Exit condition for the exceptional case that T311/T301 running
After UE declares RLF, it initiates the RRC connection re-establishment by performing cell selection first, during which the T311 is running. In this period, the UE couldn’t get resource for mode 1, so the UE is allowed to use mode 2;
After selecting a cell, the UE sends the RRCConnectionReestablishment in the selected cell and waits for the eNB’s response, during which the T301 is running. In this period, the UE has no indication from the eNB on which resource allocation mode to use, so the UE is allowed to use mode 2.

Then when the UE should stop this autonomous use of mode 2 depends on whether the re-establishment procedure is successful or failed.
Case 1: Re-establishment is successfully completed
Following is the procedure of the successful re-establishment. For this case, the UE can consider itself to be in exceptional conditions from upon the start of T311 until it receives the RRCConnectionReconfiguration message which includes the resource allocation mode configuration.
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Case 2: Re-establishment is failed
If the re-establishment procedure is failed, the UE will transit to RRC_IDLE and select a cell for camping. 
· If the eNB of the newly selected serving cell provides mode 2 transmission resource pool in SIB and there is no cellular communication, the UE stays in RRC_IDLE state and use the Mode 2 resource. Then, for this case, the UE can consider itself to be in exceptional conditions from upon the start of T311 until it receives the D2D SIB of the new severing cell. 
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· If the eNB of the newly selected serving cell indicates that the UE needs to enter RRC_CONNECTED state to perform the D2D communication, then the UE can consider itself to be in exceptional conditions from upon the start of T311 until it receives the RRCConnectionReconfiguration message which includes the resource allocation mode configuration from the new serving cell.
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2.2.2   Other criteria and exit conditions for the exceptional cases
In additional to the re-establishment procedure, another procedure needs to consider for the exceptional case is the connection establishment procedure. Following are two possible scenarios that the UE should be allowed to use the mode 2 temporarily.

· Scenario 1: A UE who is out-of-coverage initiates the D2D communication. It moves to the coverage of an eNB later. The eNB’s configuration indicates that the UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission. Then the UE shall start the connection establishment procedure

· Scenario 2: A UE is in RRC_IDLE and under the coverage of an eNB who indicates the UE needs to enter RRC_CONNECTED state to perform the D2D communication. When it has D2D data for transmission, it needs to perform the connection establishment procedure first.

For these two scenarios, during the RRC connection establishment procedure, the UE has no idea on which mode the eNB configures it to use, so it should be allowed to use Mode 2 in this period. When the UE should stop this autonomous use of mode 2 would also depend on whether the connection establishment procedure is successful or failed.

Case 1: Connection establishment is successfully completed
Following is the procedure of the successful establishment. For this case, the UE can consider itself to be in exceptional conditions from upon initiating the RRC connection establishment procedure until it receives the RRCConnectionReconfiguration message which include the resource allocation mode configuration.
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Case 2: Connection establishment is failed
If the connection establishment procedure is failed, the UE will stay in the RRC_IDLE state. In this case, the UE should be allowed to use mode 2, or else, it couldn’t initiate the D2D communication until the establishment is successful. However, if the eNB indicates that the UE needs to enter the RRC_CONNECTED state to perform the D2D communication, a timer needs to be defined to control the time that the UE stays in the RRC_IDLE. At the expiry of this timer, the UE should retry the connection establishment. During the whole period, the UE can consider itself to be in exceptional conditions until it receives RRCConnectionReconfiguration message which include the resource allocation mode configuration.
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Based on the analysis in section 2.2.1 and 2.2.2, we have the following proposal:

Proposal 2: The UE considers itself to be in exceptional conditions where it is allowed to use Mode 2 during any one of the following period: 
1) From upon the start of T311 until it receives the RRCConnectionReconfiguration including the resource allocation mode configuration; (in case where the eNB that UE re-establishes to indicates that the UE needs to enter the RRC_CONNECTED to perform D2D communication)
2) From upon the start of T311 until it acquires the D2D SIB of the new serving cell; (in case where the eNB that UE re-establishes to indicate that the UE can perform D2D communication in RRC_IDLE)
3) From upon the initiation of RRC connection establishment procedure until it receives RRCConnectionReconfiguration including the resource allocation mode configuration. (in case where the eNB that UE establishes connection to indicates that the UE needs to enter the RRC_CONNECTED to perform D2D communication)
2.2.3 Mode 2 resource in SIB for exceptional cases

Another FFS related to the exceptional case is whether the eNB may provide mode-2 resources for exceptional cases. As we discussed in section 2.2.1 and 2.2.2, the UE should be allowed to use mode 2 during the RRC connection establishment procedure or fails to establish the RRC connection. Then to enable this, the eNB that requires the UE to enter RRC_CONNECTED to perform D2D communication needs to provide mode 2 resources in SIB for the UE to use in the exceptional cases.
Proposal 3: To update agreement 6a (i.e., If the eNB 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) as:

6a  Alternatively, the eNB may provide in SIB a mode 2 transmission resource pool but indicates that the UE is allowed to use it only in exceptional cases. UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission.
3. Conclusion

In this contribution, some further exceptional case related issues are discussed and we have the following proposals:

Proposal 1: For UEs in RRC_CONNECTED, the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB without constraint while the UE is RRC_CONNECTED, or the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB only in exceptional case and rely on mode-1 otherwise.
Proposal 2: The UE considers itself to be in exceptional conditions where it is allowed to use Mode 2 during any one of the following period: 

1) From upon the start of T311 until it receives the RRCConnectionReconfiguration including the resource allocation mode configuration; (in case where the eNB that UE re-establishes to indicates that the UE needs to enter the RRC_CONNECTED to perform D2D communication)
2) From upon the start of T311 until it acquires the D2D SIB of the new serving cell; (in case where the eNB that UE re-establishes to indicate that the UE can perform D2D communication in RRC_IDLE)

3) From upon the initiation of RRC connection establishment procedure until it receives RRCConnectionReconfiguration including the resource allocation mode configuration. (in case where the eNB that UE establishes connection to indicates that the UE needs to enter the RRC_CONNECTED to perform D2D communication)
Proposal 3: To update agreement 6a (i.e., If the eNB 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) as:

6a  Alternatively, the eNB may provide in SIB a mode 2 transmission resource pool but indicates that the UE is allowed to use it only in exceptional cases. UE needs to enter RRC_CONNECTED if it wants to perform ProSe Direct Communication transmission.
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