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1. Introduction
At RAN2#89 an LS from SA6 [1] was presented in which RAN2 were asked whether ProSe one-to-one communication will be supported in Release 13. The reply sent by RAN2 to SA6 [2] stated that:
“…addressing for ProSe one-to-one communication can be realised e.g. by using a Layer-2 ID addressing only a single target UE as the Destination Layer-2 ID”.
However, the details of using a Layer-2 ID addressing for a single target UE weren’t discussed in detail. One of the objectives in the Release 13 RAN D2D WID [3] states that enhancements in order to support MCPTT should be considered. Since ProSe one-to-one communication is to be used to support out-of-coverage MCPTT, RAN2 should discuss the issue of addressing in order to enable this in Release 13. 
This document aims to further discuss the issue of using a Layer-2 ID addressing a single target UE to facilitate ProSe one-to-one communication without necessitating any physical layer changes, and in turn provide for an out-of-coverage MCPTT Private Call functionality.
2. Discussion
2.1 ProSe UE ID

The ProSe UE ID is a link layer identifier that was introduced in Release 12; it is assigned by the ProSe Key Management Function and identifies an individual UE within a group. The ProSe UE ID cannot be assumed to be globally unique, and TR 23.303 [4] states that: 
“Assuming that global uniqueness of ProSe UE ID cannot be ensured, the UE should be prepared to handle conflicts of ProSe UE IDs using mechanisms that are out of scope of this release of the specification (e.g. by self-assigning a new ProSe UE ID when a conflict is detected).”
If the ProSe UE ID were to be used as an Layer-2 destination ID for ProSe communication then there is the possibility of duplicate IDs within a small area, which could result in confusion over user identity. This could be handled at higher layers, for example by triggering the UE to self-assign a new ProSe UE ID when the situation is detected at higher layers, but this would not solve the original confusion during ProSe communication when conflicting IDs were first noticed. There is also the possibility of a ProSe UE ID being the same as a Group ID, also causing confusion if both IDs were in use at the same location, as the receiving UE would not know if the transmission was intended for an individual or a group. Finding a solution to this issue is the responsibility of RAN2, as it was agreed by SA2 [5] that:
“Conflicts between Destination Layer-2 ID for unicast and one-to-many communication will be resolved by RAN2 WG.”

One possible method of making UEs aware of the potential for ID conflict would be to include a single bit ‘one-to-one tag’ with the destination ID. The presence of this tag would indicate that addressing is done by means of a ProSe UE ID and therefore there is the potential for conflict.
Observation 1. If the ProSe UE ID were to be used for addressing for one-to-one communication then it would be helpful to indicate this by means of a single bit indicator alongside the Destination ID.
2.2 Bilateral Groups
One idea mentioned during RAN2#89 in Athens was the possibility of defining groups of two users in order to enable one-to-one communication while avoiding the issue of assigning globally unique individual user IDs. While this would be technically possible, practically it would be unfeasible due to the huge number of groups that would need to be defined in order to provide for all possible combinations of user who may wish to communicate in a one-to-one manner. As one-to-one communication will be needed when out of coverage, all defined group details would need to be stored on the device. This could potentially cause problems with device memory. It would also mean that ad-hoc one-to-one communication would not be possible, only communication between users already placed into bilateral groups. The inflexibility of being unable to discover a new user nearby and choose to communicate in a one-to-one fashion would be particularly restrictive in an emergency situation, where dynamic communication would be beneficial. Therefore, addressing for one-to-one communication realised by means of defining bilateral groups is not an ideal solution due to its impractical and high effort aspects, inflexibility, and the possibility of exhausting the one-to-one communication address space.
Observation 2. Addressing for one-to-one communication by means of defining two-user groups is not a viable solution.
2.3 Alternative Solutions
Another option for addressing one-to-one communication is to only provide a predefined indicator of one-to-one communication at Layer-2, while full addressing is provided at a higher layer. While this would mean that filtering at Layer-2 would not be possible, resulting in all received one-to-one messages being passed to higher layers rather than irrelevant ones being discarded, it would mean that no Layer-2 changes would be required in order to enable addressing for one-to-one communication. 
This indicator could be in the form of a single bit, or a single predefined Layer-2 Destination ID as was specified for the broadcast indicator in Release 12; for simplicity the introduction of a single predefined Layer-2 address indicating one-to-one communication would be the best option.
Observation 3. A predefined ‘one-to-one communication’ address could be provided as the Layer-2 Destination ID, while full addressing would be provided at higher layers.  

2.4 Comparison

Three options for providing a method of addressing for one-to-one communication have been discussed above:
· Use of the ProSe UE ID

· Bilateral groups

· Move one-to-one communication addressing to higher layers
It seems apparent that the use of bilateral groups is the least desirable option out of the alternatives suggested above. Therefore this leaves a decision between using either the ProSe UE ID with a single bit included with the address to indicate that it is a unicast address, or introducing a one-to-one communication tag indication at Layer-2 while moving addressing for one-to-one communication to higher layers. Either of these options would require minimal specification effort for RAN2, however moving the burden of addressing to higher layers would just move the specification work elsewhere. Therefore it would seem that the best option would be to make use of the already defined ProSe UE ID as the Layer-2 Destination ID, and introduce a bit in the Layer-2 address that indicates whether or not the Layer-2 Destination ID corresponds to a group or an individual. Including this bit would alert the receiving UE to the possibility of an ID conflict, as discussed in Section 2.1.
Proposal 1. Addressing for one-to-one communication should be realised by using the ProSe UE ID in the Layer-2 Destination ID field.

Proposal 2. A single bit should be introduced alongside the Layer-2 Destination ID to indicate whether the Destination ID corresponds to a group or an individual.
3. Conclusion
While the Release 13 D2D RAN WID [3] does not specifically state that any work will be carried out in order to facilitate one-to-one communication, it does state that the RAN work should:

“Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up)”. 
As ProSe one-to-one communication has been identified by SA6 and SA2 as a key aspect needed for providing an out-of-coverage MCPTT service, RAN2 should discuss the best way to facilitate this without necessitating any physical layer changes.   

This document has discussed several potential solutions for addressing at Layer-2 for ProSe one-to-one communication. The following observations were made:
Observation 1. If the ProSe UE ID were to be used for addressing for one-to-one communication then it would be helpful to indicate this by means of a single bit indicator alongside the Destination ID.
Observation 2. Addressing for one-to-one communication by means of defining two-user groups is not a viable solution.
Observation 3. A predefined ‘one-to-one communication’ address could be provided as the Layer-2 Destination ID, while full addressing would be provided at higher layers.    

The following proposals were made:
Proposal 1. Addressing for one-to-one communication should be realised by using the ProSe UE ID in the Layer-2 Destination ID field.

Proposal 2. A single bit should be introduced alongside the Layer-2 Destination ID to indicate whether the Destination ID corresponds to a group or an individual.
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