
3GPP TSG RAN WG2 Meeting #89bis
R2-151235
Bratislava, Slovakia, Apr 20th – 24th, 2015
Source:
CATT 

Title:
Considerations on One-to-One Direct Communication 
Agenda Item:
7.5.2
Document for:
Discussion and Decision
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.
ProSe UE-to-Network Relay function will be introduced in Rel-13 D2D WID [1], it needs to support the relay of unicast traffic (UL and DL) between Remote UE and the network. SA2 has decided to use an UE specific layer-2 ID as source or destination address to realize one-to-one direct communication. In this contribution, we discuss the solution of one-to-one Direct Communication from RAN2 point of view.
2. Discussion
Rel-12 ProSe communication is a mechanism that higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication. It’s not clear whether Rel-13 ProSe one-to-one communication is over physical layer broadcast communication or physical layer unicast communication. 
Physical layer unicast communication can be realized upon the PSCCH/PSSCH CRC scrambled by a UE specific ID. This is simple, but the performance can’t be improved. If we want to improve the performance of unicast communication, the feedback scheme must be introduced. It needs a lot of work in RAN1. Hence we propose ProSe one-to-one communication still based on physical layer broadcast communication.
Proposal 1：No physical feedback scheme is introduced for ProSe one-to-one communication.
The following is the general description of one-to-one communication in TR 23.713 [2]. 

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

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.



F the sentence highlighted in yellow, we can get that Layer-2 ID is a UE specific ID. It is similar to ProSe UE ID. We need to send a liaison to SA2 to ask whether the Layer-2 ID for unicast communication is ProSe UE ID.
The following is the description of ProSe UE ID in TS 23.303 [3]. 

	This is a link layer identifier that is used as a source Layer-2 ID in all the packets the UE sends for one-to-many ProSe Direct Communication.

When bearer-level security is configured to be used, the ProSe UE ID is assigned by the ProSe Key Management Function as defined in TS 33.303 [29]. The ProSe Key Management Function ensures that the ProSe UE ID is unique in the context of one-to-many ProSe Direct Communication for this group.

When bearer-level security is configured not to be used (including the case of Layer-2 broadcast communication required to support Dynamic Configuration of IPv4 Link-Local Addresses IETF RFC 3927 [16]), the ProSe UE ID is either configured in the UE or self-assigned by the UE.
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).

For support of multiple PDN Connections, the ProSe UE-to-Network Relay is assigned a different ProSe UE ID for each PDN Connection.




In the description in 23.713, the Layer-2 ID for unicast communication should be globally unique or locally unique to avoid collision. If the Layer-2 ID for unicast communication is ProSe UE ID, the size of ProSe UE ID is 24 bits. Although it can distinguish more than 10 million UEs, it may not be big enough to be a globally unique ID. 
In the description in 23.303, ProSe UE ID is assigned by the ProSe Key Management Function when bearer-level security is used. UE can self-assign ProSe UE ID only in the case that bearer-level security isn’t used. The locally unique solution in 23.713 depends on the Layer-2 ID self-assigned scheme. While the ProSe key Management Function can’t allocate globally or locally unique ProSe UE ID. So, does it mean that bearer-level security will not be used for ProSe one-to-one communication? 
Proposal 2: Send a LS to SA2 and SA3 to ask following questions:

1. whether the Layer-2 ID for unicast communication is ProSe UE ID
2. how to ensure the uniqueness of the Layer-2 ID for unicast communication. 
3. whether bearer-level security shall be used for ProSe one-to-one communication.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1：No physical feedback scheme is introduced for ProSe one-to-one communication.
Proposal 2: Send a LS to SA2 and SA3 to ask following questions:

1. whether the Layer-2 ID for unicast communication is ProSe UE ID
2. how to ensure the uniqueness of the Layer-2 ID for unicast communication. 
3. whether bearer-level security shall be used for ProSe one-to-one communication.
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