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1   Introduction
At RAN2#85bis meeting, topics related to D2D communication were discussed. For the D2D communication procedure, the following agreements are reached [1]. For an in coverage UE, whether mode 1 or mode 2 resources shall be used for the D2D communication depends on the eNB configuration. However, how resource allocation mode is configured and changed is FFS.
	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”. 



On the other hand, according to TS23.303 [2], the ProSe authorized indication is to be included in the Initial UE Context Setup Message and the S1/X2 Handover Request Message, to indicate whether a UE is authorized to use ProSe. At the RAN3#83bis meeting, it has been considered to include the ProSe authorized indication in related specifications and RAN3 assumed that the ProSe Authorized IE can indicate that the UE is authorized for direct discovery and/or direct communication [3]. Assuming that the ProSe Authorized IE covers the authorization for the D2D communication, the authorization validation should be also considered during the D2D communication resource configuration procedure. 
In this contribution, we analyze the D2D communication resource mode configuration procedure together with the D2D communication authorization validation. Some design considerations for the D2D communication resource mode switch are presented. Based on the analysis, some clarification and proposals are suggested on how to continue the work.
2   Discussion
D2D communication resource mode configuration
In this section we focus on the D2D communication resource mode configuration procedure for in coverage UEs. Before the eNB configures the D2D communication resource for a specific UE, the eNB should be aware of UE’s D2D transmission intention. Similar to the D2D discovery scenario, the D2D UE needs to indicate to the eNB that it wants to perform D2D communication transmissions. The corresponding signalling flow for the D2D communication resource mode configuration is presented in Figure 1 and 2 for the successful and failure case respectively.
1. 
The UE sends the D2D communication resource configuration request message to the eNB. The D2D communication resource configuration request may include the D2D communication indication. 
2.  
Upon receiving the D2D communication resource configuration request, the eNB performs the following steps:
· Authorization validation: the eNB checks whether the UE is authorized for D2D communication transmission using the UE context received from the MME. If the UE is authorized for the D2D communication, the eNB continues to check what kind of resource should be configured to the UE, otherwise the eNB may send the D2D communication resource configuration reject message to the UE.
· Admission control: If only Mode 1 resources are available for D2D communication, the eNB configures Mode 1 resource for the UE. If only Mode 2 resources are available for D2D communication, the eNB configures Mode 2 resource for the UE. If both Mode 1 and Mode 2 resources are available, the eNB could configure both Mode1 and Mode2 D2D communication resources for UE’s D2D communication. As agreed at RAN2#85bis meeting, if the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily (e.g. if the UE fails to establish a RRC connection). Since it is hard for the eNB to predict when and where the exceptional cases happen, a reliable solution is to configure the UE with Mode 1 and Mode 2 resources simultaneously, Mode 1 resource having a higher priority for UE’s D2D transmission. 
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Figure 1. D2D communication resource configuration, successful case.
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Figure 2. D2D communication resource configuration, failure case.
3. 
If the UE is admitted for the D2D communication resource configuration, the eNB sends the D2D communication resource reconfiguration message to the UE. The D2D communication resource reconfiguration message may include:
· Mode 1 transmission resource configuration: the eNB may determine whether dynamic scheduling or semi-persistent scheduling (SPS) shall be used for the UE. If this can be decided at this step, the eNB assigns the D2D-CRNTI to the UE, if the dynamic scheduling of Mode 1 resource shall be used. If semi-persistent scheduling shall be used, the eNB assigns the D2D-SPS-CRNTI and D2D-SPS-Interval to the UE. The D2D-CRNTI and D2D-SPS-CRNTI are used to differentiate from the C-RNTI and SPS-CRNTI used for the legacy LTE communication. In this case, the Mode 1 transmission resource configuration contains the dynamic or SPS configuration information, such as D2D-CRNTI, D2D-SPS-CRNTI and D2D-SPS-Interval information. On the other hand, if the scheduling mechanism cannot be decided at this step, the eNB may only send the D2D-CRNTI to UE. The SPS information could be configured during the SPS resource allocation phase.
· Mode 2 transmission resource configuration: The Mode 2 transmission resource pool configuration mainly concerns with the SA resource pool for transmission. As agreed at RAN2#85bis meeting, the SA resource pool used for transmission when the UE is in coverage is configured by the eNB via RRC if Mode 2 resource allocation is used. However, it is still FFS whether dedicated or broadcast signaling shall be used. In our opinion, since the UE inevitably needs to be authorized through the configuration procedure with dedicated signaling, the SA resource pool for transmission could be delivered to UE through the D2D communication resource reconfiguration message. The SA resource pool may contain the resource block assignment, periodicity, frame/sub-frame offset and pattern, etc.
· Mode 1 and Mode 2 reception resource configuration: Since every UE should perform the authorization check, Mode 1 and Mode 2 reception resource pool may also be delivered to the authorized D2D UE through the D2D communication resource reconfiguration message. 
4. Upon receiving the D2D communication resource reconfiguration message, the UE configures the D2D communication resource correspondingly and sends the D2D communication resource reconfiguration complete message to eNB. Then the UE performs the following steps:
· If only Mode 1 transmission resource configuration is included, the UE may request the transmission resource from the eNB for D2D transmission. 
· If only Mode 2 transmission resource configuration is included, the UE listens to the SA resource pool and initiate the D2D transmission with the unoccupied SA and data resources through contention. 
· If both Mode 1 and Mode 2 transmission resource configurations are included, the UE utilizes the Mode 1 configuration and requests the transmission resource from the eNB during normal behavior. Under exceptional cases, the UE may switch to Mode 2 resource for D2D transmission. The mode switch is discussed in Section 2.2. 
5. 
If the UE is not admitted for the D2D communication configuration, the eNB sends the D2D communication resource configuration reject message to the UE. The D2D communication resource configuration reject message may include the reject cause value, which may be: ‘authorization failed’, ‘no available resource’, etc.
Proposal 1: Authorization for D2D communication during the D2D communication resource configuration procedure should be considered.
Proposal 2: Since it is hard for the eNB to predict when and where the exceptional cases happen, a reliable solution is to configure the UE with Mode 1 and Mode 2 resource simultaneously, Mode 1 resource having a higher priority by default.
Proposal 3: Both the D2D-CRNTI and the D2D-SPS-CRNTI should be designed to differentiate from the C-RNTI and SPS-CRNTI used for the legacy LTE communication. 
Proposal 4: Mode 1 transmission resource configuration may contain the dynamic scheduling and/or SPS configuration information, such as D2D-CRNTI, D2D-SPS-CRNTI and D2D-SPS-Interval information.
Proposal 5: When the UE is in coverage, the SA resource pool used for Mode 2 transmission may be configured by the eNB through dedicated signalling, such as D2D communication resource reconfiguration message. 
In order to better understand the relationship between the D2D configuration and resource allocation, an example of data flow for D2D communication with Mode 1 SPS resource is presented in Figure 3. The procedure is divided into three phases: D2D resource configuration, Mode 1 SPS resource allocation and Mode 1 SPS resource release. 
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Figure 3. Illustration of D2D communication with Mode 1 SPS resource.
· D2D resource configuration: the UE sends the D2D communication resource configuration request message to the eNB. Assuming that the UE is authorized and both Mode 1 and Mode 2 resources are available, the eNB sends the D2D communication resource reconfiguration message to the UE, which contains the Mode 1 and Mode 2 transmission resource configuration. Since the eNB decides that both dynamic scheduling and SPS may be used for UE, the Mode 1 transmission resource configuration contains the D2D-CRNTI, D2D-SPS-CRNTI and SPS-Interval information.
· Mode 1 SPS resource allocation: Since the Mode 1 resource is of higher priority, the UE sends a D2D BSR based on which the eNB can determine that the UE intends to perform a D2D transmission, as well as the required amount resources [4]. Since the eNB decides that SPS is used for the UE, the eNB activates the SPS resource for D2D UE through the PDCCH DCI scrambled by the D2D-SPS-CRNTI. The UE listens to the D2D grant and then transmits the SA and D2D data over the Mode 1 SPS resource.
· Mode 1 SPS resource release: If the UE wants to terminate the D2D transmission, it may send the D2D resource release message or a BSR with buffer size zero to the eNB to release the D2D SPS resource. Alternatively, the eNB may trigger the Mode 1 SPS resource deactivation through the PDCCH DCI scrambled by the D2D-SPS-CRNTI. 
The aforementioned data flow is for D2D communication with Mode 1 SPS resource. When it comes to the D2D communication with Mode 1 dynamic resource allocation, the D2D UE obtains the D2D resource mode configuration and then listens to the PDCCH DCI scrambled by the D2D-CRNTI and transmits over the assigned SA and data resource. D2D communication with Mode 1 resource has independent procedures for D2D communication resource mode configuration and for D2D Mode 1 resource allocation, differently from the design of D2D discovery. 
Observation 1: D2D communication with Mode 1 resource has independent procedures for D2D communication resource mode configuration and for D2D Mode 1 resource allocation D2D communication resource mode switch
After the UE receives the D2D communication resource configuration, the Mode 1 and Mode 2 resource mode configuration may be changed due to mode switch. For example, if dynamic resource allocation is used for in coverage UEs, the eNB can configure the in coverage UEs with RRM measurement threshold. The threshold is similar to the s-measure or the threshold of measurement report event A2 [5]. If the UE detects that the RRM measurement is below this threshold, the UE may report the measurement result to eNB. The eNB may adjust the Mode 2 resource with a higher priority and send the D2D communication resource reconfiguration message to the UE. Then the UE would switch to Mode 2 resource for the D2D transmission.
However, the network controlled mode switch is not applicable for the scenarios where the channel conditions quickly deteriorate. If the transmission of the UL RRC message with the measurement report fails or the transmission of the DL RRC message D2D communication resource reconfiguration fails, the network controlled mode switch may fail, leading to issues in terms of service continuity. Taking this scenario into account, it is recommended that the D2D UE can autonomously perform the mode switch. That is, when the D2D UE detects an RRM measurement below the given threshold, the UE adjusts Mode 2 with higher priority and switches to the Mode 2 resource for D2D transmission. If the UE subsequently detects that the DL power measurement gets above the threshold, the UE may switch back to the Mode 1 resource.
In summary, both network controlled and UE autonomous mode switch may be considered. Since the UE autonomous mode switch could work in all scenarios, it should be considered as a baseline solution for D2D service continuity. 
Proposal 6: both network controlled and UE autonomous mode switch may be considered. Since the UE autonomous mode switch could work in all scenarios, it should be considered as a baseline solution for D2D service continuity.
3   Conclusion
In this contribution we analyzed the D2D communication resource mode configuration procedure together with the D2D communication authorization validation. Some design considerations for the D2D communication resource mode change were presented. Based on the analysis, some clarification and proposals were suggested on how to continue the work:
Observation 1: D2D communication with Mode 1 resource has independent procedures for D2D communication resource mode configuration and for D2D Mode 1 resource allocation D2D communication resource mode switch
Proposal 1: Authorization for D2D communication during the D2D communication resource configuration procedure should be considered.

Proposal 2: Since it is hard for the eNB to predict when and where the exceptional cases happen, a reliable solution is to configure the UE with Mode 1 and Mode 2 resource simultaneously, Mode 1 resource having a higher priority by default.

Proposal 3: Both the D2D-CRNTI and the D2D-SPS-CRNTI should be designed to differentiate from the C-RNTI and SPS-CRNTI used for the legacy LTE communication. 
Proposal 4: Mode 1 transmission resource configuration may contain the dynamic scheduling and/or SPS configuration information, such as D2D-CRNTI, D2D-SPS-CRNTI and D2D-SPS-Interval information.

Proposal 5: When the UE is in coverage, the SA resource pool used for Mode 2 transmission may be configured by the eNB through dedicated signalling, such as D2D communication resource reconfiguration message. 

Proposal 6: both network controlled and UE autonomous mode switch may be considered. Since the UE autonomous mode switch could work in all scenarios, it should be considered as a baseline solution for D2D service continuity.
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