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1 Introduction
In RAN2#89 meeting, RAN2 has received an LS from SA6 on ProSe one-to-one communication which needs to be supported for MCPTT[2]. On the other hand, In the Rel-13 eD2D WID, the UE-to-Network relay could also need to support ProSe 1-to-1 communication for forwarding traffic of a remote UE. In this contribution, we will investigate the issue of addressing ProSe one-to-one communication and suggest RAN2 discuss some solutions. 
2 Discussion
2.1 Issues for ProSe 1-to-1 communication
According to 36.321[2], the definitions of SRC and DST in a sidelink MAC PDU are as follows:
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Fig. 1: SL-SCH MAC subheader

	SRC: The Source Layer-2 ID field carries the identity of the source. It is set to the ProSe UE ID. The SRC field size is 24 bits.

DST: The DST field carries the 16 most significant bits of the Destination Layer-2 ID. The Destination Layer-2 ID is set to the ProSe Layer-2 Group ID.


The ProSe UE ID provided by higher layers is used directly as the Source Layer-2 ID, and the ProSe Layer-2 Group ID provided by higher layers is used directly as the Destination Layer-2 ID in the MAC layer.
In 23.303, the ProSe UE ID is defined as follows: 
	4.6.3.1
ProSe UE ID

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.


It is observed that the ProSe UE ID for ProSe group communication is only unique in a communication group, and it is possible that different UEs in different groups have the same ProSe UE ID, and a UE belonging to different groups has multiple ProSe UE IDs.
Observation 1: ProSe UE ID for ProSe group communication is only unique in a communication group.

Observation 2: Different UEs in different groups may have same ProSe UE ID. 

Observation 3: A UE belonging to different groups may have multiple ProSe UE IDs.

As per the observations, it is not clear if a Rel-13 UE can reuse the ProSe UE ID defined for Rel-12 group communication for ProSe 1-to-1 communication. 
2.2 ProSe UE ID for 1-to-1 communication
In case of ProSe 1-to-1 communication, there are several solutions to identify the source/destination UEs.
· Option 1: A long global unique ProSe UE ID (e.g., 48bits) is configured to the UE. 
· Option 2: A new 24bits ProSe UE ID is configured to the UE for ProSe 1-to-1 communication, different from the ProSe UE ID used for ProSe group communication. Some conflicts detection/resolution mechanism could make the new ProSe UE ID locally unique.
· Option 3: The ProSe UE ID used for group communication continues to be used for unicast ProSe communication. If the UE has multiple ProSe UE IDs for different groups, the UE selects one ProSe UE ID to use. 
· Option 4: A combination of ProSe UE ID and ProSe L2 group ID is used to identify a UE for ProSe 1-to-1 communication. In case the UE belongs to multiple groups and has multiple combinations, the UE selects one combination to use.
· Option 5: During ProSe 1-to-1 connection establishment procedure, a temporary ProSe UE ID is allocated to identify the UE in the specific 1-to-1 connection.
The layer-2 link for ProSe direct one-to-one communication is identified by the combination of the Layer-2 IDs of the two UEs. This means that the UE can establish multiple layer-2 links for ProSe direct one-to-one communication using the same Layer-2 ID.
In the following table we compare these  ProSe UE ID options for one-to-one communication.

Table 1: Comparison of ProSe UE ID options
	
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5

	Length in bits
	48 + 48
	24 + 24
	24 + 24
	48 + 48
	FFS

	Uniqueness
	Globally unique
	Locally unique
	Locally unique
	Locally unique
	Locally unique

	Potential for Conflicts 
	No 
	Yes 
	Yes 
	Yes 
	possibly no 

	New SL-SCH MAC PDU format version
	Yes
	Yes
	Yes
	Yes
	Yes

	Need belonging to a group 
	No
	No
	Yes
	Yes
	No


Proposal 1: RAN2 is requested to discuss the proposed options of UE ID for ProSe 1-to-1 communication. 
For all the options, different to MAC PDU format for group communication, new MAC PDU format should be used to indicate the destination field of the MAC PDU to be a single UE.

Proposal 2: An indication in MAC header should discriminate if the destination of the MAC PDU is a Group ID or a UE ID.
2.3 Detection of Layer-2 ID conflict
As shown in 23.303, the conflict issue has not been resolved in the previously released specification. 

	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).


SA2 has already discussed the necessity of conflict detection in TR 23.713, [3] 
	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 or request a new ProSe UE ID when a conflict is detected.


Therefore, the detection of layer-2 ID conflicts needs to be discussed in Rel-13 if the ProSe UE ID for ProSe 1-to-1 communication is not globally unique. Since the layer-2 ID is used in the MAC subheader, RAN2 is considered to be right place to discuss this issue.

Proposal 3: In case the ProSe UE ID is not globally unique, RAN2 is requested to discuss conflict detection of ProSe UE IDs. 

3 Conclusion
In this contribution, we discussed ProSe one-to-one communication, and layer-ID solution. We get some observations and proposals as following.
Observation 1: ProSe UE ID for ProSe group communication is only unique in a communication group.

Observation 2: Different UEs in different groups may have same ProSe UE ID. 

Observation 3: A UE belonging to different groups may have multiple ProSe UE IDs.

Proposal 1: RAN2 is requested to discuss the proposed options of UE ID for ProSe 1-to-1 communication. 
Proposal 2: An indication in MAC header should discriminate if the destination of the MAC PDU is a Group ID or a UE ID.
Proposal 3: In case the ProSe UE ID is not globally unique, RAN2 is requested to discuss conflict detection of ProSe UE IDs. 
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