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1
Discussion
In their LS reply to SA6 (S2-15xxxx/R2-150710) on support for ProSe one-to-one communication in Rel-13, RAN2 provided the following reply:

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.
On the other hand, TR 23.713 states the following in clause 7.1.1.1:
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.

Whereas TS 23.303 (Rel-12) clause 4.6.3.1 states the following: 

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 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).

[...]
4.6.3.2
ProSe Layer-2 Group ID
This is a link layer identifier that identifies the group in the context of one-to-many ProSe Direct Communication. It is used as a destination Layer-2 ID in all the packets the UE sends to this group for one-to-many ProSe Direct Communication.

From these excerpts it can be concluded the following:

· ProSe UE ID is a link-layer identifier for a single UE. It is a _value_ that is included in the Source Layer-2 ID field of MAC frames for both one-to-many (Rel-12) and one-to-one (Rel-13) communication. In Rel-13 it is also included in the Destination Layer-2 ID field.
· ProSe Layer-2 Group ID is a link-layer identifier for a group of UEs. It is a _value_ that is included in the Destination Layer-2 ID field of MAC frames for one-to-many communication.

· Source Layer-2 ID and Destination Layer-2 ID being of equal size (24 bits), it follows that ProSe UE ID and ProSe Layer-2 Group ID are of equal size, too.

It is currently unclear whether ProSe UE ID and ProSe Layer-2 Group ID can be assigned from the same address space (24-bits) or whether they should be assigned from distinct address spaces. This is of particular interest in Rel-13 where the Destination Layer-2 ID will be able to carry either a unicast address (ProSe UE ID) or a multicast address (ProSe Layer-2 Group ID).
The following options exist:

· Option 1: ProSe UE ID and ProSe Layer-2 Group ID are assigned from distinct address spaces of equal size (23 bits), one bit in the Layer-2 ID being used to discriminate between the two address spaces (e.g. LSB = “1” is used to indicate a ProSe Layer-2 Group ID, whereas LSB = “0” is used to indicate a ProSe UE ID). 
· Option 2: ProSe UE ID and ProSe Layer-2 Group ID are assigned from distinct address spaces of equal size (24 bits), whereas an “extra bit” of information (e.g. a different MAC header for unicast MAC frames in Rel-13) discriminates between a ProSe UE ID and a ProSe Layer-2 Group ID. 
· Option 3: define dedicated ranges in the 24-bit address space. For instance, ProSe UE IDs could be assigned in the range 00:00:00 – FF:F0:00, whereas ProSe Group Layer-2 IDs could be assigned in the range FF:F0:01 – FF:FF:FF. The definition of ranges could be either specified or left to deployments.
In our view all three options can be made to work, noting, though, that Option 2 requires definition of a new MAC header for unicast communication, which may not be in scope of the Rel-13 ProSe RAN WID. It all depends how one interprets the meaning of “based on Release 12 D2D communication” statement in the RAN WID objective (RP-142311) related to communication enhancements:
1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

Our preference is for Option 1 due to its simplicity and well proven operation (namely, this is how IEEE MAC addresses discriminate between unicast and multicast addresses for more than 20 years now).

Assuming that the discriminating bit is the LSB, Option 1 may bring additional benefits like the ability to perform filtering at the PHY layer based on the communication type (one-to-one vs one-to-many). This is so because the LSB 8-bit portion of the Destination Layer-2 ID, known as Sidelink Control Layer-1 ID, is used for “filtering of packets at the PHY layer” (according to TS 36.300).
It may be argued that the format of the Layer-2 ID is in the RAN2 realm and should be specified in TS 36.300. This is partly true in that TS 36.300 does specify the size of Source Layer-2 ID and Destination Layer-2 ID. Nevertheless, TS 36.300 also states that the ProSe UE ID and ProSe Layer-2 Group ID are provided by the higher layers and are used directly in the MAC layer, as in the following excerpt:

In case of groupcast and broadcast, the ProSe UE ID[62] provided by higher layer is used directly as the Source Layer-2 ID and the ProSe Layer-2 Group ID[62] provided by higher layer is used directly as the Destination Layer-2 ID in the MAC layer.
Given that ProSe UE ID and ProSe Layer-2 Group ID are defined in TS 23.303, and given the apparent lack of any interpretation (unicast vs multicast) at the lower layers in Rel-12, we think that TS 23.303 is the right place to clarify the setting of the discriminating bit.

The proposed change is for Rel-12, but it is forward-looking to future releases in that it will enable the lower layers in post-Rel-12 to discriminate between unicast and multicast addresses provided as the destination address.

2
Proposal
It is proposed to agree Option 1 i.e. one bit out of the 24-bit address space is used to discriminate between ProSe UE ID and ProSe Layer-2 Group ID.

A companion Rel-12 CR against TS 23.303 (provided in a companion document for this meeting; S2-15xxxx) implements the proposal.
If there is a need, Intel is happy to draft an LS to RAN2 so that they can update TS 36.300.
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