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1. Introduction 

Device-to-device (D2D) discovery and communication are being currently studied in 3GPP RAN. The resource allocation discussion is ongoing in RAN1 and RAN2[1]. For RAN3, the resource allocation for D2D group communication starts to be discussed in RAN3#82[2]. 
According toRAN1/RAN2 agreement, in this contribution, we analyze the UE mobility scenario for different types of resource allocation and propose resource allocation and context maintenance related issues for further study.
2. Discussion
1.1 Radio resource allocation
D2D service includes D2D discovery and D2D communication. Radio resource management for ProSe Direct Discovery and ProSe Direct Communication one-to-many is stated to be RAN responsibility by SA2. During the procedure of D2D service, the transmission UE need to occupy resource to transport D2D signal in the proximity, the reception UE need to be indicated the reception setting to monitor signal in the proximity. The radio resource allocation is mainly related to the transmission resource allocation and the transmission resource allocation may impact on the reception setting.
The transmission resource allocation or reconfiguration may happen during the D2D service setup procedure or UE mobility procedure. Since the D2D service setup procedure over PC3 use 3GPP control plane or use plane is not concluded by SA2 yet, considering to inter-cell resource coordination, it is better to analyze the UE mobility scenarios firstly.
1.2 Mobility scenarios for D2D Discovery
According to RAN1 assumption, there are two types of resource allocation for discovery: 

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis 

· Note: Resources can be for all UEs or group of UEs 

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis 

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals 

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission 
According to statement of RAN1 assumption, the resource allocation of Type1includes non-UE specific or UE group specific. The UE group specific means the resource allocation for a group is specific and the UE in the group share the resource of the group. The resource allocation of Type2 is UE specific. Those types of resource allocation for discovery are possible. 

For Type1non-UE specific resource allocation, each transmission UE competes for the shared resource. When a transmission UE stays in the network coverage, broadcasting is an easy way to indicate the shared resource to transmission UEs by the network. When a transmission UE moves to a target cell, due to no service continuity issue for discovery service, the transmission UE can listen to the broadcasting from the target cell and transport its D2D signal through the resource from the target cell. There is no resource coordination issue during UE mobility.

Observation1: For Type1 non-UE specific resource allocation for D2D discovery, there is no resource coordination issue during UE mobility.
For Type2 UE specific resource allocation, the network allocates specific resource for the UE. A D2D context consisted of the UE and the allocated resource is needed to be maintained by the eNB. When a transmission UE hands over to another cell, the resource may be retained or reconfigured by the target eNB, the D2D context need to be indicated to the target eNB. If  the legacy Handover procedure is applied, since D2D on eNB is a special “bearer”, without S1connection to S-GW, the current E-RAB to be setup list IE is not suitable for D2D. How the source eNB indicates the D2D context to the target eNB during handover need to be studied.

Proposal1: For Type2 UE specific resource allocation for D2D discovery, A D2D context of the UE and the allocated resource is needed and how the source eNB indicates the D2D context to the target eNB during UE mobility need to be studied.

For Type1UE group specific resource allocation, the network allocates specific resource for a UE group and all of the transmission UEs in the group share the resource. A D2D context consisted of the group and the allocated resource is needed to be maintained by the eNB.  As shown in Fig.1, if one of transmission UEs hands over to a neighbor cell, then it is not clear whether the UE continue to compete for the group resource from the source cell for transmission or the target cell allocate a target group resource for the UE for transmission. As shown in Fig.2, if the all of UEs of the group moves out of the source cell, then the group resource has to be reconfigured. Further, UEs of group may hands over to multiple eNB. In hence, how to maintain the group resource and the group context is needed be studied.
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Fig.1:  Group mobility 1A
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Fig.1:  Group mobility 1B

Proposal2: For Type1 UE group specific resource allocation for D2D discovery, A D2D context consisted of the group and the allocated resource is needed and how to maintain the group resource and the group D2D context during UE mobility need to be studied.

For the reception UE, when the reception UE in the network coverage, no matter which type of resource allocation, the reception UE need to be indicated the reception setting.  In order to efficiently receive data from transmission UEs, the reception setting may include the resource allocated for D2D transmission. When the reception UE locates in the centre of the cell, the indication of the configured transmission resource of the serving cell may be enough. When the reception UE locates at the cell edge, the indication of the configured transmission resource of neighbour cell is further needed. In hence, the transmission resource exchanged among neighbour cells need to be studied. 

Proposal3: For D2D discovery, in order to assist the reception UE to efficiently receive data from transmission UEs, whether to exchange the transmission resource among neighbour cells need to be studied.
1.3 Mobility scenarios for D2D Communication
According to D2D status report of RAN#62 [3], following agreements were achieved for D2D communication:

· RAN WG1 
For communication the following agreements were achieved: 

· For broadcast it was agreed that in the out of network case resources used for broadcast transmissions are selected from a resource pool. The resource pool can be configured or semi-statically allocated. 
· RAN WG2
 For 1:M D2D Broadcast Communication the following agreements were achieved: 

· UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. Configuration of reception pool and handling of transmission resources are FFS.

According to RAN1 agreement, a resource pool is stated to be working assumption for D2D communication (1:1 or 1: many) by RAN1 in the out of coverage case.  The resource pool may be specific allocation or not.  However, the D2D communication happens out of coverage, it is not clear how to allocate the transmission pool when UE stays in the network coverage and whether to reconfigure the transmission pool during the UE mobility.
According to RAN2 agreement, UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. If the possible reception pool is static, the reception pool can be prefigured on the reception UE. If the reception pool can be reconfigured, e.g. configured due to the transmission pool, it may need the inter-cell coordination. But since the transmission pool allocation is not clear, it is also unclear how it impact on the reception pool. 
Propopal4: the mobility scenario analysis for D2D communication is suggested to be low priority until more progress on the transmission pool allocation.
3. Summary and proposal.
This contribution has discussed the UE mobility scenarios for different types of resource allocation and proposes resource allocation and context maintenance related issues for further study. We also propose that RAN3 discusses the scenarios and considers the following observations and proposals:
For D2D discovery:
Observation1: For Type1 non-UE specific resource allocation for D2D discovery, there is no resource coordination issue during UE mobility.
Proposal1: For Type2 UE specific resource allocation for D2D discovery, A D2D context of the UE and the allocated resource is needed and how the source eNB indicates the D2D context to the target eNB during UE mobility need to be studied.
Proposal2: For Type1 UE group specific resource allocation for D2D discovery, A D2D context consisted of the group and the allocated resource is needed and how to maintain the group resource and the group D2D context during UE mobility need to be studied.
Proposal3: For D2D discovery, in order to assist the reception UE to efficiently receive data from transmission UEs, whether to exchange the transmission resource among neighbour cells need to be studied.
For D2D communication:

Propopal4: the mobility scenario analysis for D2D communication is suggested to be low priority until more progress on the transmission pool allocation.
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