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Abstract of the contribution: This contribution proposes to agree a protocol stack for a PC5 Control Plane interface.
1
Discussion
Two PC5 protocol stacks have been agreed in Rel-12 ProSe:

-
PC5-U: a User Plane stack that is used in Rel-12 to carry two types of user packets: IP or ARP (see Figure 1).

-
“PC5-C”: a “Control Plane” stack that is used to carry the PC5_DISCOVERY message used for ProSe Direct Discovery defined in Rel-12 (see Figure 2; in a companion Rel-12 CR for this meeting (S2-144281) we propose to rename it to “PC5-D”).
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Figure 1: PC5-U protocol stack
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Figure 2: PC5 “Discovery Plane” stack
There are a number of proposals in TR 23.713 (with or without an associated FFS) that point to the need of a Control Plane protocol, such as:
-
1:1 ProSe Communication: Direct Communication Request message (Step 1 in Figure 7.1.2.1-1) that is used to initiate the establishment of a secure PC5 layer-2 link, potentially including the subsequent messages for mutual authentication (step 2 in Figure 7.1.2.1-1).
-
eMBMS relaying: Clause 7.2.1.3 implies that there is a signalling means that:

-
enables Remote UEs to request the Relay to advertise the availability of specific TMGIs;

-
enables the Relay to advertise those TMGIs;

-
enables the Relay to signal to the Remote UEs a ProSe Layer-2 Group ID on which it will forward traffic associated with a specific TMGI.
-
Cell ID signalling: A document presented in Sapporo (S2-143242; work in progress) proposed that the Relay should be able to signal the Cell ID to Remote UEs to enable the UE counting at the App Server and thus assist it in deciding whether to use unicast or multicast delivery.
-
Public Safety Discovery: This is work in progress. One of the transport options for carrying the three agreed signalling messages (Announcement, Solicitation, Response) is to carry them as PC5 Control Plane messages.

-
QoS signalling: This is work in progress. Depending on the QoS model over PC5 there may be a need to use PC5 Control Plane signalling in order to establish PC5 “dedicated bearers”.
-
Service Continuity: This is work in progress. Our expectation is that in order to move certain IP flows between EPC path and ProSe Communication path, there may be a need for PC5 Control Plane signalling.
In view of some or all of the signalling needs listed above it is proposed to define a PC-5 Control Plane protocol (“PC5-NAS” in absence of a better name) that runs on top of PDCP, similarly to how NAS protocol runs on top of PDCP over Uu. The PC5-C protocol stack is illustrated in Figure 3. The PDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5-NAS”.
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Figure 3: PC5-C protocol stack
Note that, contrary to Uu-NAS which always runs on top of a p2p connection, PC5-NAS may be sent on a unicast, groupcast or broadcast Destination Layer-2 ID.
Proposal 1: Agree the PC5-NAS protocol stack depicted in Figure 3 for inclusion in TR 23.713. Agree that the PC5-NAS messages may be sent on a unicast, groupcast or broadcast Destination Layer-2 ID.

2
Proposal
It is proposed to agree the following input to TR 23.713.
Given that there is no dedicated section in TR 23.713, it is proposed to agree the proposed input for inclusion in the ProSe one-to-one direct communication, noting that the stack also applies to ProSe Relays and, possibly, to Public Safety Discovery.
###################### NEW CHANGE ####################
7.1
Solution for one-to-one ProSe Direct Communication

Editor’s note:
This clause is intended to document the agreed architecture solution for one-to-one ProSe Direct Communication.
7.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
7.1.1.1
General
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.
7.1.1.2
PC5 Control Plane
A PC-5 Control Plane protocol (“PC5-NAS”) is used for control lane signalling over PC5. The PC5-C protocol stack is illustrated in Figure 7.1.1.2-1. The PDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5-NAS”.
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Figure 7.1.1.2-1: PC5-C protocol stack
PC5-NAS signalling messages may be sent on a unicast, groupcast or broadcast Destination Layer-2 ID.
The following functionality is enabled by PC5-NAS signalling:
-
1:1 ProSe Communication: Direct Communication Request message (Step 1 in Figure 7.1.2.1-1) that is used to initiate the establishment of a secure PC5 layer-2 link, potentially including the subsequent messages for mutual authentication (step 2 in Figure 7.1.2.1-1).

-
eMBMS relaying: Clause 7.2.1.3 implies that there is a signalling means that:

-
enables Remote UEs to request the Relay to advertise the availability of specific TMGIs;

-
enables the Relay to advertise those TMGIs;

-
enables the Relay to signal to the Remote UEs a ProSe Layer-2 Group ID on which it will forward traffic associated with a specific TMGI.

Editor’s note:
It is FFS whether PC5-NAS signalling is used for enablement of other functionality (e.g. Cell ID signalling, Public Safety Discovery, QoS signalling, service continuity).
7.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.
ProSe direct communication one-to-one is composed of the following procedures:

-
Establishment of a secure layer-2 link over PC5;

-
IP address/prefix assignment.

7.1.2.1
Establishment of secure layer-2 link over PC5
Depicted in Figure 7.1.2.1-1 is the procedure for establishment of secure layer-2 link over PC5:
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Figure 7.1.2.1-1: Establishment of secure layer-2 link over PC5
1. UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication.
NOTE: The link initiator (UE-1) needs to know the Layer-2 ID of the peer (UE-2) in order to perform step 1. As an example, the link initiator may learn the Layer-2 ID of the peer by executing a discovery procedure first or by having participated in ProSe one-to-many communication including the peer.
2. UE-2 initiates the procedure for mutual authentication. The successful completion of the authentication procedure completes the establishment of the secure layer-2 link over PC5.

Editor’s note: It is FFS whether the Direct Communication Request message in step 1 and the messages used for authentication in step 2 belong to the same of different protocols. In either case, the PDU Type field in the PDCP header is used to discriminate the PDU Type on the receiver side.
7.1.2.2
IP address assignment
At least the following standard IETF mechanisms are used for IP address/prefix assignment:

-
DHCP based IP address configuration for assignment of IPv4 address;

-
IPv6 Stateless Address auto configuration specified in RFC 4862 [6] for assignment of IPv6 prefix.
One of the two UEs acts as DHCP server or IPv6 default router.

In the ProSe UE-NW Relay case the relay acts as DHCP server or IPv6 default router for all Remote UEs that connect to it over a secure layer-2 link over PC5.

7.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.1.4 
Topics for further study for one-to-one ProSe Direct Communication

Editor’s note:
Topics for FFS will be collected for this particular functionality. 
It is FFS whether the Direct Communication Request message (step 1 in Figure 7.1.2.1-1) and the authentication messages (step 2 in Figure 7.1.2.1-1) belong to the same or different protocols.

QoS is FFS.

It is FFS whether there is a need for other mechanisms for IP address assignment (e.g. to assist service continuity between the direct path and the infrastructure path between the two UEs, or for the case of an isolated (i.e. non-relay) one-to-one communication).
It is FFS whether one-to-one communication requires real-time network authorisation when the two UEs are in coverage.
7.1.5
Conclusions on one-to-one ProSe Direct Communication

Editor’s note:
Conclusions will be collected for this particular functionality
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