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1
Discussion
In Rel-12 ProSe it was agreed that the UE-Network Relay shall be a Layer-3 relay (i.e. an IP router). Unfortunately, the feature fell short of completion and several details remained unclear, such as the details of Relay discovery and the notion of one-to-one communication.
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Figure 1: Two variants of UE-NW Relay: a) Layer-3 Relay and b) ALG Relay
We assume that the Rel-13 work will resume the work from the point at which it was suspended and will keep the assumption of Layer-3 relay, depicted in Figure 1a. The asterisk in PC5* is there to indicate that the PC5 interface is enhanced compared to Rel-12 in that it supports one-to-one communication with a notion of point-to-point (p2p) link establishment and mutual authentication.

In a pure Layer-3 relay the Remote UE is provided only with IP connectivity. The App client in the Remote UE can then connect directly to an App server residing in the network via the PC1 reference point which is outside the scope of eProSe-Ext.
The UE-NW relay may also include an Application Layer Gateway (ALG) functionality, the whole relay behaving as an ALG (Layer-7) relay, as depicted in Figure 1b.
In SA2#101bis it was already proposed to acknowledge the possibility of using an ALG relay (i.e. of adding an ALG function in the Layer-3 relay) in an informative Annex (see S2-140687), but the proposal was objected on the grounds that all app-layer aspects are out of scope for ProSe. The reason for bringing back the ALG relay for discussion in Rel-13 is because in Rel-13 there is a framework provided by the MCPTT work item where this kind of proposal can be further debated. While the details of the ALG relay are within the MCPTT scope, we think that the work in eProSe-Ext needs to acknowledge this possibility.
As far as eProSe-Ext is concerned, we believe that the completion of Public Safety Discovery and One-to-One Communication (two items that already have dedicated study clauses in TR 23.713) will also provide all the necessary bricks for building a UE-NW Relay.
Proposal 1: Re-confirm the Rel-12 assumption about UE-NW Relay being a Layer-3 relay.

Proposal 2: As part of eProSe-Ext, acknowledge the possibility of using an ALG relay (i.e. of adding an ALG function in the Layer-3 relay), noting that detailed work on the ALG relay will be done as part of MCPTT.

One item that we suggest revisiting later is the role of PDN connection (or APN) in the UE-NW Relay selection. While this parameter may be needed for selection of a pure Layer-3 relay, it is not necessarily needed for the ALG relay where the selection can be based on application parameters (e.g. MCPTT group IDs) rather than on APNs. This item should be revisited as the work on ALG relay makes progress in MCPTT.
Proposal 3: Reassess the role for PDN connection (or APN) in the UE-NW Relay selection and revisit this item later as the work on ALG relay progresses in MCPTT.

We next assume that the UE-UE Relay can also be supported as either a Layer-3 relay (Figure 2a) or as an application-layer relay (“Layer-7” relay in Figure 2b).
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Figure 2: Two variants for UE-UE Relay: a) Layer-3 relay and b) Layer-7 relay
In the latter case the application layer function residing in the Relay is likely to be a full application server function. For instance, in order to support a SIP-based VoIP application, the App function residing in the relay may behave as a SIP registrar and SIP session controller. In any case, the app-layer architectural aspects are out of scope for eProSe-Ext and can be discussed further within the scope of MCPTT.
From the perspective of eProSe-Ext it is proposed to agree that the UE-UE Relay is a Layer-3 relay, but also acknowledge the possibility of using a Layer-7 relay (e.g. by adding an App Server functionality in the Layer-3 relay).
Proposal 4: Agree that UE-UE Relay is a Layer-3 relay.

Proposal 5: As part of eProSe-Ext, acknowledge the possibility of using a Layer-7 relay (e.g. by adding an App Server functionality in the Layer-3 relay), noting that detailed work on the Layer-7 relay will be done as part of MCPTT.

2
Proposal
It is proposed to agree the following input to TR 23.713.

###################### NEW CHANGE ####################
7.2
Solution for ProSe UE-Network Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-Network Relays.
7.2.1
Functional Description

The ProSe UE-Network Relay provides connectivity for Remote UEs that are not served by E-UTRAN.
The ProSe UE-Network Relay is a Layer-3 relay (Figure 7.2.1-1a).

The ProSe UE-Network Relay may include an Application Layer Gateway (ALG) function (Figure 7.2.1-1b), however the study of the ALG relay is outside of the scope of eProSe-Ext.

NOTE 1:
The ALG relay will be studied as part of MCPTT. All text in this clause applies to the Layer-3 relay, unless explicitly stated otherwise.
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Figure 7.2.1-1: Two variants of ProSe UE-NW Relay: a) Layer-3 Relay and b) ALG Relay
The ProSe UE-Network Relay relays unicast traffic (UL and DL) between the Remote UE and the network. The ProSe UE-Network Relay provides a generic function that can relay any type of traffic that is relevant for public safety communication.

NOTE 2:
The Layer-3 relay does not support relaying of eMBMS traffic from Uu interface to PC5 in this release of the specification.

NOTE 3:
The IP Address preservation is not supported when the Remote UE moves out of the ProSe UE-Network Relay coverage.

The One-to-One Communication between Remote UE and ProSe UE-Network Relay is described in clause 7.1.
7.2.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

The ProSe UE-Network Relay may attach to the network (if not already attached) and connect to a PDN connection that can be used for relaying of traffic to/from Remote UEs.

[image: image4.emf]5. IPv4 address assignment

4. IPv6 prefix assignment

Remote UE

Relay UE MME HSS

3.Establishment of p2p link for 

One-to-One Communication

1.Initial E-UTRAN Attach and/or UE requested PDN 

connectivity

2.Relay discovery

(Model A or Model B)

(with or without EPC involvement, as determined by SA3)

4a. RS

4b. RA

5b. DHCPv4 Offer

5d. DHCPv4 Ack

5a. DHCPv4 Discovery

5c. DHCPv4 Request


Figure 7.2.2-1: Call flow for ProSe UE-Network Relay
1.
The ProSe UE-Network Relay performs initial E-UTRAN Attach (if not already attached) and/or establishes a PDN connection for relaying (if no appropriate PDN connection for this relaying exists). In case of IPv6, the ProSe UE-Network Relay obtains IPv6 prefix via prefix delegation function from the network as defined in TS 23.401 [x1].

2.
The Remote UE performs discovery of a ProSe UE-Network Relay using Model A or Model B discovery. The details of this procedure are described in clause 6.

3.
The Remote UE selects a ProSe UE-Network Relay and establishes a point-to-point link for One-to-One Communication. The details of this procedure are described in clause 7.1.
NOTE 1: Whether the authentication of the Remote UE involves the EPC will be decided by SA3.
4.
If the Remote UE is configured to perform IPv6 Stateless Address auto-configuration, the Remote UE shall send a Router Solicitation message (step 4a) to the network using as Destination Layer-2 ID the Layer-2 ID of the Relay in order to solicit a Router Advertisement message (step 4b) as specified in IETF RFC 4862 [x2]. The Router Advertisement messages shall contain the assigned IPv6 prefix. After the Remote UE receives the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address auto-configuration in accordance with IETF RFC 4862 [x2]. However, the Remote UE shall not use any identifiers defined in TS 23.003 [x3] as the basis for generating the interface identifier. For privacy, the Remote UE may change the interface identifier used to generate the full IPv6 address, as defined in TS 23.221 [x4] without involving the network. The Remote UE shall use the auto-configured IPv6 address while sending packets.

5.
If the Remote UE is configured to perform DHCPv4 [x5], the Remote UE shall send DHCPv4 Discovery (step 5a) message using as Destination Layer-2 ID the Layer-2 ID of the Relay. The ProSe UE-Network Relay acting as a DHCPv4 Server sends the DHCPv4 Offer (step 5b) with the assigned Remote UE IPv4 address. When the Remote UE receives the lease offer, it sends a DHCP REQUEST message containing the received IPv4 address (step 5c). The ProSe UE-Network Relay acting as DHCPv4 server sends a DHCPACK message to the Remote UE (step 5d) including the lease duration and any other configuration information that the client might have requested. On receiving the DHCPACK message, the Remote UE completes the TCP/IP configuration process.

NOTE 2:
The DHCPv4 client may skip the DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message in accordance with the DHCPv4 renewal process.

7.2.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.2.4 
Topics for further study for ProSe UE-Network Relays


The role of a PDN connection (or APN) in the ProSe UE-Network Relay selection needs to be revisited.

While it may be needed for pure Layer-3 relay, it is not necessarily needed for the ALG relay where the selection can be based on application parameters (e.g. MCPTT group IDs) rather than on APNs. This item shall be reassessed as the work on ALG relay makes progress in MCPTT.
7.2.5
Conclusions on ProSe UE-Network Relays


The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
The ProSe UE-Network Relay may include an Application Layer Gateway (ALG) function.
NOTE: The need for an ALG function standardised by 3GPP should be discussed within the work item dedicated to the related application (e.g. MCPTT [This part is covered in companion papers for this meeting S2-143270]). Only the Layer-3 aspects of ProSe UE-Network Relay are within the scope of eProSe-Ext.
###################### NEW CHANGE ####################

7.3
Solution for ProSe UE-UE Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-UE Relays.
7.3.1
Functional Description

The ProSe UE-UE Relay provides connectivity among Remote UEs that may not be within each other’s transmission range.

The ProSe UE-UE Relay is a Layer-3 relay (Figure 7.3.1-1a) or an application-layer (Layer-7) relay (Figure 7.3.1-1b), however the study of the Layer-7 relay is outside of the eProSe-Ext scope.
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Figure 7.3.1-1: Two variants for UE-UE Relay: a) Layer-3 relay and b) Layer-7 relay
NOTE 1:
The Layer-7 relay should be studied as part of MCPTT. As an example, in order to support a SIP-based VoIP application, the App Server function residing in the relay may behave as a SIP registrar and SIP session controller. All text in this clause applies to the Layer-3 UE-UE relay, unless explicitly stated otherwise.
7.3.2
Procedures


Depicted in Figure 7.3.2-1 is the overall call flow for ProSe UE-UE Relay.
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Figure 7.3.2-1: Call flow for ProSe UE-UE Relay

1.
Remote UE-1 performs discovery of a ProSe UE-UE Relay using Model A or Model B discovery. The details of this procedure are described in clause 6.

2.
Remote UE-1 selects a ProSe UE-UE Relay and establishes a point-to-point link for One-to-One Communication. The details of this procedure are described in clause 7.1.

NOTE 1: In the out of coverage case any mutual authentication between Remote UE and ProSe UE-UE Relay is conducted without network involvement. The details are to be defined by SA3.

3.
If Remote UE-1 is configured to perform IPv6 Stateless Address auto-configuration, Remote UE-1 shall send a Router Solicitation message (step 3a) to the Relay using as Destination Layer-2 ID the Layer-2 ID of the Relay in order to solicit a Router Advertisement message (step 3b) as specified in IETF RFC 4862 [x2]. The Router Advertisement messages shall contain the assigned IPv6 prefix. After Remote UE-1 receives the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address auto-configuration in accordance with IETF RFC 4862 [x2]. The Remote UE shall use the auto-configured IPv6 address while sending packets.

4.
If Remote UE-1 is configured to perform DHCPv4 [x5], Remote UE-1 shall send DHCPv4 Discovery message (step 4a) using as Destination Layer-2 ID the Layer-2 ID of the Relay. The ProSe UE-UE Relay acting as a DHCPv4 Server sends the DHCPv4 Offer (step 4b) with the assigned Remote UE IPv4 address. When Remote UE-1 receives the lease offer, it sends a DHCP REQUEST message containing the received IPv4 address (step 4c). The ProSe UE-UE Relay acting as DHCPv4 server sends a DHCPACK message to Remote UE-1 (step 4d) including the lease duration and any other configuration information that the client might have requested. On receiving the DHCPACK message, Remote UE-1 completes the TCP/IP configuration process.

NOTE 2:
The DHCPv4 client may skip the DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message in accordance with the DHCPv4 renewal process.

5.
Steps 1-4 are repeated for Remote UE-2.

6.
Remote UE-1 and Remote UE-2 engage in service discovery and communication.

NOTE 3:
The details of this procedure are out of scope for eProSe-Ext and may be studied as part of MCPTT.
7.3.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.3.4 
Topics for further study on ProSe UE-UE Relays

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

7.3.5
Conclusions on ProSe UE-UE Relays


The ProSe UE-UE Relay is a Layer-3 relay (i.e. an IP router).

The ProSe UE-UE Relay may include an Application Server function. 

NOTE: The need for an Application Server function standardised by 3GPP should be discussed within the work item dedicated to the related application (e.g. MCPTT [This part is covered in companion papers for this meeting S2-143271]). Only the Layer-3 aspects of ProSe UE-UE Relay are within the scope of eProSe-Ext.

3GPP

SA WG2 TD


_1465646864.vsd
UE_R
(Relay)


UE_1


App Cient



_1474196533.vsd
UE-R


UE


App
client



_1465647220.vsd
Remote UE-1


Relay UE


Remote UE-2


5. Steps 1-4 for UE-2


6. Upper layer service discovery and session establishment


3a. RS


3. IPv6 prefix assignment


4a. DHCPv4 Discovery


4c. DHCPv4 Request


3b. RA


4b. DHCPv4 Offer


4d. DHCPv4 Ack


2. Establishment of p2p link for One-to-One Communication


4. IPv4 address assignment


1. Relay discovery
(Model A or Model B)



_1465642021.vsd
UE_R
(Relay)


UE_1


App Cient



_1465644437.vsd
Remote UE


Relay UE


MME


HSS


(with or without EPC involvement, as determined by SA3)


4a. RS


4. IPv6 prefix assignment


5a. DHCPv4 Discovery


5c. DHCPv4 Request


4b. RA


5b. DHCPv4 Offer


5d. DHCPv4 Ack


3. Establishment of p2p link for One-to-One Communication


5. IPv4 address assignment


1. Initial E-UTRAN Attach and/or UE requested PDN connectivity


2. Relay discovery
(Model A or Model B)



_1465580947.vsd
UE-R


UE


App
client



