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1. Introduction
LTE Device to Device ProSe in Release 12 has standardized higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication. In Rel-12 if there are only two members in a group, it can be considered as unicast communication.
In the Rel-13 eD2D WID[1], there isn’t explicit objective of ProSe one-to-one communication. However there are two objectives need support on ProSe one-to-one communication.

In this contribution, we discuss whether ProSe one-to-one communication is supported in AS layer in Release 13. If yes, it will be realized in which layer and the work of RAN to support ProSe one-to-one communication. 
2. Discussion
In the Rel-13 eD2D WID[1], there isn’t explicit objective of ProSe one-to-one communication. However there are two objectives, MCPTT and UE-to-Network relay, need to be supported depending on ProSe one-to-one communication.

In RAN2#89 meeting, RAN2 has received the LS from SA6 on ProSe one-to-one communication which needs to be supported for MCPTT[2], SA6 asks whether a ProSe one-to-one communication service be supported in Release 13. We can get that ProSe one-to-one communication is an explicit requirement of MCPTT.

Furthermore, another objective in Rel-13 eD2D WID, the UE-to-Network relay is also realized on ProSe one-to-one communication. The following is functional description of ProSe UE-to-Network Relay in TR 23.713 [3]. 
	The ProSe UE-to-Network Relay function includes support for the relay of unicast traffic (UL and DL) between Remote UEs that are not served by E-UTRAN and the network. The ProSe UE-to-Network Relay provides generic L3 forwarding function that can relay any type of IP traffic that is relevant for public safety communication. The ProSe UE-Network Relay is a Layer-3 relay (figure 7.2.1.2.1).

[image: image1.emf] 

   

Remote  

UE  

ProSe UE  -  to  -  

Network   

Relay  

eNB  

Public   

Safety  

AS  

PC  5  

Uu  

EPC  

SGi  

Out  -  of  -  network  


Figure 7.2.1.2.1: ProSe UE-to-Network Relay




And in the procedure of description of ProSe UE-to-Network Relay, one-to-one communication should be established before IP address assignment. 
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Figure 7.2.2.1: Call flow for ProSe UE-Network Relay




It is clear that from the view of SA2 and SA6 ProSe one-to-one communication needs to be supported in Rel-13. So RAN should also support ProSe one-to-one communication to meet the requirement.

Proposal 1: ProSe one-to-one communication needs to be supported in AS layer in Rel-13.

Then we discuss on which layer ProSe one-to-one communication should be realized, physical layer or layer 2?
There isn’t any performance improvement on the physical layer unicast communication without feedback scheme. If the physical layer feedback scheme is introduced, it requires a lot of work in RAN1. There isn’t enough time to complete it in Rel-13. On the other hand, the solution of ProSe one-to-one communication in 23.713[3] is based on layer-2 link over PC5 between two UEs. 

	ProSe direct communication one-to-one is realised by establishing a secure layer-2 link over PC5 between two UEs.


Hence we suggest to realize ProSe one-to-one communication on layer 2. 
Proposal 2: ProSe one-to-one communication should be realised on layer 2.

From the description of one-to-one communication in TR 23.713 [3], we can get that one-to-one communication is realized by using UE specific layer-2 ID as source and destination link identity. 

	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.

The Layer-2 ID for unicast communication is either globally unique or the UE needs to ensure that it is at least locally unique. In the latter case the UE needs to be prepared to detect Layer-2 ID conflicts with adjacent UEs and self-assign a new ProSe UE ID when a conflict is detected.

The layer-2 link for ProSe direct communication one-to-one is identified by the combination of the Layer-2 IDs of the two UEs. This means that the UE can engage in multiple layer-2 links for ProSe direct communication one-to-one using the same Layer-2 ID.


The UE specific layer-2 ID is either globally unique or locally unique, it will cause the difference work load in RAN. 

If the Layer-2 ID is globally unique, the size of Layer-2 ID should be larger. A new MAC sub-header should be introduced to carry the larger Layer-2 ID, and an indication should be included in MAC sub-header to indicate the packet is for one-to-many communication or one-to-one communication. 
If the Layer-2 ID is locally unique, which is assumed to reuse ProSe UE ID, we can reuse the MAC sub-header defined in Rel-12. However, UE needs to detect the Layer-2 ID conflict. Detection of Layer-2 ID conflict can be realized on monitoring the source and destination layer 2 ID of received packets or a new Layer-2 ID detection scheme. In the former case UE can’t avoid Layer-2 ID conflict with the UEs without transmitting/receiving packet in the period it monitors. And it requires physical layer decodes all received packets and deliver to MAC. In the latter case, new scheme may be based on new channel, which may not be introduced in Rel-13. Even we realized detection of Layer-2 ID conflict, it can’t avoid Layer-2 ID conflict for the case that some UEs may initiate one-to-one communication with the same Layer-2 ID in the same time. Hence, we propose to send LS to SA2 to explain the problems of detection of Layer-2 ID conflict, and suggest SA2 deletes the option of locally unique Layer-2 ID in Rel-13.
Proposal 3: Send LS to SA2 to explain the problems of detection of Layer-2 ID conflict, and suggest SA2 deletes the option of locally unique Layer-2 ID in Rel-13.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: ProSe one-to-one communication needs to be supported in AS layer in Rel-13.

Proposal 2: ProSe one-to-one communication should be realised on layer 2.

Proposal 3: Send an LS to SA2 to explain the problems of detection of Layer-2 ID conflict, and suggest SA2 deletes the option of locally unique Layer-2 ID in Rel-13.
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