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1
Introduction
In the Rel-13 eD2D ProSe WID [1], there is no clear description about one-to-one communication but the objectives include supports for both UE-to-Network Relays and ProSe related MCPTT requirements. One of UE-to-Network Relay functions provides one-to-one communication between Remote UEs and the UE-to-Network Relays. For Out-of-coverage MCPTT, one-to-one communication can be used. 
In RAN2#89 meeting, RAN2 replied to SA6 about support on ProSe one-to-one communication in Rel-13 [2]. 

RAN2 has not yet started Rel-13 work. Although the Rel-12 ProSe WI focus has been on ProSe one-to-many communication, addressing for ProSe one-to-one communication can be realized e.g. by using a Layer-2 ID addressing only a single target UE as the Destination Layer-2 ID. It is noted that Destination Layer-2 ID is 24 bits long, which is provided by upper layer.
In this contribution, we discuss Layer-2 addressing for ProSe one-to-one communication in Rel-13.
2
Discussion
2.1 Layer-2 ID for one-to-one communication
To define and provide Layer-2 ID for One-to-one communication is SA2 scope, but it affects RAN2 operation. So, we need to discuss the details of using Layer-2 ID addressing.
SA2 has been discussed the solution for Prose one-to-one communication. The description of Layer-2 ID for unicast communication is as follows in TR23.713 [3].
Each UE has a Layer-2 ID for unicast communication that is included in the Source Layer-2 ID field of every frame that it sends on the layer-2 link and in the Destination Layer-2 ID of every frame that it receives on the layer-2 link.

NOTE:  Conflicts between Destination Layer-2 ID for unicast and one-to-many communication will be resolved by RAN2 WG.
The UE needs to ensure that the Layer-2 ID for unicast communication is at least locally unique. So the UE should be prepared to handle Layer-2 ID conflicts with adjacent UEs using unspecified mechanisms (e.g. self-assign a new Layer-2 ID for unicast communication when a conflict is detected).

It implies that a Layer-2 ID for unicast communication is at least locally unique and is assigned per UE. In addition, it is used for both source and destination Layer-2 ID. 
Observation 1. A Layer-2 ID for unicast communication is assigned per UE and at least locally unique. It is used for both source and destination Layer-2 ID.

From the RAN2 perspective, we could propose several alternatives about how to define Layer-2 ID for unicast communication, namely Layer-2 unicast ID, as follows.
· Alt 1. Define a range of Layer-2 unicast ID separate from Layer-2 group ID. Even if the Layer-2 group ID is defined in a specific range of values, the ProSe UE ID used as the source Layer-2 ID for multicast could be assigned regardless of the range. It could resolve conflicts between Layer-2 unicast ID and Layer-2 group ID, but conflicts of Layer-2 unicast ID between different UEs could be increased due to the shorten address space. The total number of groups that can provide group communication is also reduced. The ranges can be pre-configured in the UE and the definition of ranges could be a deployment issue.
· Alt 2. Define a separate range of Layer-2 unicast ID using Layer-1 ID (LSB 8bits). The Layer-1 ID is used as an identifier in the physical layer so it could be an optimized solution for classifying unicast and multicast packet. Similar to Alt 1, it has problem caused by the shorten address space.
· Alt 3. Use the same address space for both Layer-2 unicast ID and Layer-2 group ID. The entire address space (24bits) is available for unicast addresses. So the mitigation of Layer-2 ID conflict between separate UEs can be achieved but it still has the problem. In addition, conflicts between Destination Layer-2 unicast ID and Layer-2 group ID need to be resolved.
· Alt 4. Define groups of two UE. It is mentioned the previous RAN2 meeting but it is not feasible to generate all possible combinations in advance. In addition, Layer-2 unicast ID is per UE and is used for source and destination Layer-2 ID in TR 23.713[3]. So, it is not applicable in Rel-13.
In summary, there are two kinds of conflicts regarding to Layer-2 unicast ID. One is between Layer-2 unicast ID and Layer-2 group ID and the other is between different UEs using a Layer-2 unicast ID. For Alt 1 and Alt 2, the former needs to be resolved and for Alt3, both conflicts should be considered. 
Observation 2. There are two kinds of conflict regarding to Layer-2 ID for one-to-one communication. One is between Layer-2 unicast ID and Layer-2 group ID and the other is between different UEs using a Layer-2 unicast ID.

Proposal 1. It needs to discuss the impact of the definition of Layer-2 ID for unicast communication from the RAN2 perspective.
2.2 Resolving of Layer-2 ID Conflict for one-to-one communication

The upper layer is responsible for providing a Layer-2 ID for one-to-one communication, but RAN2 operation could be affected depending on how to define the Layer-2 unicast ID. 
The detection of Layer-2 address conflict needs to be provided by RAN2 in which the address is processed. For example, the collision detection could be realized by continuously monitoring the source Layer-2 ID of MAC PDUs filtered by the physical Layer and checking whether the source Layer-2 ID is the same with its own Layer-2 unicast ID or not. However, it could be an implementation issue. Meanwhile the upper layer is responsible for Layer-2 ID allocation when the collision is detected.
The classification between unicast and multicast MAC PDUs is required when the address space for unicast and multicast is not divided. In order to indicate Layer-2 IDs for one-to-one communication, one bit could be adopted in the sidelink MAC subheader or a specific LCID could be reserved. The one makes that the traffic type (unicast or multicast) could be used together with Source Layer-2 ID, Destination Layer-2 ID and LCID for identifying the Layer-2 entity. The other needs to define new LCID for unicast and the classification is the same as Rel-12.

Proposal 2. The collision detection of Layer-2 ID for one-to-one communication is provided by RAN2. 
Proposal 3. The upper layer provides allocation of a new Layer-2 ID when the collision is detected.
Many issues to be resolved after the collision detection are still left, i.e. how to inform the other UE using the same address of conflict, which UE would change the address, when the address would be changed and so on. It is an essential function to notify Layer-2 ID collision to the other UE. First of all, it should be discussed whether indicating Layer-2 ID conflict to the other UE(s) is RAN2 scope or not. Depending on the decision, it could be decided that which layer is responsible for resolving the Layer-2 ID conflict.
 Proposal 4. RAN2 is requested to discuss whether RAN2 provides the conflict resolution of the Layer-2 ID for one-to-one communication or not.

3
Conclusion
In this contribution, we discuss Layer-2 addressing for ProSe one-to-one communication in Rel-13.
We propose as follows:
Observation 1. A Layer-2 ID for unicast communication is assigned per UE and at least locally unique. It is used for both source and destination Layer-2 ID.

Observation 2. There are two kinds of conflict regarding to Layer-2 ID for one-to-one communication. One is between Layer-2 unicast ID and Layer-2 group ID and the other is between different UEs using a Layer-2 unicast ID.

Proposal 1. It needs to discuss the impact of the definition of Layer-2 ID for unicast communication from the RAN2 perspective.
Proposal 2. The collision detection of Layer-2 ID for one-to-one communication is provided by RAN2. 
Proposal 3. The upper layer provides allocation of a new Layer-2 ID when the collision is detected.
Proposal 4. RAN2 is requested to discuss whether RAN2 provides the resolving the Layer-2 ID conflict for one-to-one communication or not.
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