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1.
Introduction
This P-CR proposes updates to the ProSe UE-to-Network Relay clauses of the draft TS 23.303 in S2-140577 (presented to S2#101bis as a baseline for further changes).
2.
Discussion

In S2-140577 the clauses describing the functions of a ProSe UE-to-Network Relay have been incorporated more or less directly from the text used in the ProSe study report TR 23.703.  The included text from the study report needs modification in order to be suitable for the normative specification TS 23.303 in a number of aspects including the following general points:

· Inclusion of normative statements (i.e. “shall”, “may”, etc.)

· Grammatical corrections

· Typographic corrections
· Clarification of statements where the meaning is unclear

· Addition of cross-references to figures and clauses within the TS

All the proposed changes to clause 4.4.4 of TS 23.303 fall into these categories.

In addition to the above reasons for change there are some specific reasons for change described below according to the clause of TS 23.303 concerned.

Clause 4.6.4.1 “ProSe UE ID”

· The current text implies that the ProSe UE-to-Network Relay assigns itself different ProSe UE IDs.  Whereas the earlier paragraph makes it clear that the EPS assigns the ID.
Clause 5.4.4.1 “IPv6 Stateless Address auto-configuration”

· As per clause 4.4.4 it should be made clear that ProSe Discovery is an optional part of the procedure provided that sufficient information is already available to the remote UE to select a relay UE and a PDN connection. This information may have been obtained by pre-configuration, previous connection to the relay UE or by ProSe Discovery.
· Addition of text to make clear that references to “L2 link layer address” in this context are references to the ProSe UE ID defined in clause 4.6.4.1.  Additionally, clarify in this clause that the relay may have multiple ProSe UE IDs each corresponding to a different PDN connection.
· Include in the text description the RS/RA abbreviations used in the figure.
Clause 5.4.4.2 “IPv4 Address allocation using DHCPv4”

· As per clause 4.4.4 it should be made clear that ProSe Discovery is an optional part of the procedure provided that sufficient information is already available to the remote UE to select a relay UE and a PDN connection. This information may have been obtained by pre-configuration, previous connection to the relay UE or by ProSe Discovery.

· Addition of text to make clear that references to “L2 link layer address” in this context are references to the ProSe UE ID defined in clause 4.6.4.1.  Additionally, clarify in this clause that the relay may have multiple ProSe UE IDs each corresponding to a different PDN connection.

· In the normative specification TS 23.303 the correct DHCP message names from RFC 2131 should be used.

· The Note at the end of this clause constitutes a specific issue of lack of clarity considered below.
The note says:

“The DHCPv4 client may skip DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message.”

It is not clear what the reasoning is behind this note.  It is possible that this note is supposed to refer to one or other of the DHCPv4 states of renewing or rebinding.  If so, it is further unclear as to which of these two states is implied by the note.  Since after step 3 in Figure 5.4.4.2-1 a particular UE-to-Network Relay has been selected and messages would be sent unicast to it (which would correspond to the DHCPv4 renewing state behaviour).  However, the Note states that the first message would be sent broadcast (which would correspond to the DHCPv4 state rebinding).
We may assume that ProSe UE-to-Network Relays will act as separate routers/DHCP servers and each will manage separate link local networks (i.e. the Relays will not act as separate DHCP servers on a single link local network).
Given the above assumption and that at step 3 a particular UE-to-Network Relay has been selected then DHCPv4 rebinding does not seem appropriate here. Therefore, it is assumed that the intended procedure is one corresponding to the DHCPv4 renewing state.  A proposed update to the text is made in line with this assumption.
3.
Proposal

It is proposed to make the following indicated changes to the draft contents of TS 23.303 as presented to S2#101bis in S2-140577.
>>>>Start of first change<<<<
4.4.4
ProSe UE-to-Network Relay

The ProSe UE-to-Network Relay entity provides the functionality to support connectivity to "unicast" services for Public Safety UEs (Remote UEs) that are not "served by E-UTRAN" (Figure 4.4.4-1).
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Figure 4.4.4-1: ProSe UE-to-Network Relay
The ProSe UE-to-Network Relay relays unicast traffic in the UL and DL between a (Remote) UE that connects to the Relay and an E-UTRAN network. The ProSe UE-to-Network Relay shall provide a generic function that can relay any type of traffic that is relevant for public safety communication.
NOTE: There is no support for relaying eMBMS traffic from Uu interface to PC5 in this release of the specification.

Un-optimised one-to-one direct communication with ProSe UE-to-Network Relays has the following characteristics: 

-
Communication with ProSe UE-to-Network Relays is connectionless. 
-
ProSe Direct discovery following model A or model B can be used in order to allow the remote UE to select a ProSe UE-to-Network Relay.

-
ProSe Direct discovery can be used in order to allow the remote UE to discover the ProSe UE ID of the ProSe UE-to-Network Relay. 

-
ProSe Direct discovery can be used in order to allow the remote UE to discover L2 link layer address of the ProSe UE-to-Network Relay to be used by the remote UE for IP address allocation signalling and user plane traffic corresponding to a specific PDN connection supported by the ProSe UE-to-Network Relay.

-
ProSe Bearers are bi-directional. IP packets passed to the radio layer on a given radio bearer will be transmitted by the physical layer with the associated L2 destination address. Packets passed up from the radio layer on the same radio bearer will have been received over the air addressed to the same L2 destination.

The ProSe UE-to-Network Relay shall include the following functions: 

- Acting as an "announcing" or "discoveree" UE on the PC5 interface supporting direct discovery (clause 5.3).

- Acting as a default router to remote UEs forwarding IP packets between the PC5 point-to-point link and the corresponding PDN connection. 

- Handling reception of Router Solicitation messages and transmission of Router Advertisement messages as defined in RFC 4861[10].

- Acting as DHCPv4 and DHCPv6 Proxy or Server.

Editor's Note: Procedures for ProSe UE-to-Network Relay using DHCPv4 or DHCPv6 proxy are FFS.
- Acting as a NAT, if IPv4 is used, replacing the locally assigned IPv4 address of the remote UE with its own.

- Support of multiple L2 link layer addresses on PC5 (ProSe UE IDs) and mapping of the  ProSe UE ID used by the remote UE, as Destination Layer-2 ID, to the corresponding PDN connection supported by the ProSe UE-to-Network Relay.

NOTE: The aspects of the point-to-point link are defined in RAN specifications.
>>>>End of first change<<<<
>>>>Start of second change<<<<
4.6.4
Identifiers for direct communication

4.6.4.1
ProSe UE ID

It is a unique link layer identifier assigned by the EPS and uniquely represents the UE in the context of ProSe communication. It is used as a Source or Destination Layer-2 ID in all the packets the UE sends for ProSe direct communication.

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

4.6.4.2
ProSe Layer-2 Group ID

It is a unique link layer identifier uniquely represents the group in the context of ProSe direct communication one-to-many (decentralised mode). It is used as a Destination Layer-2 ID in all the packets the UE sends to this group.

>>>>End of second change<<<<
>>>>Start of third change<<<<
5.4.4
Direct communication via ProSe UE-to-Network Relay

5.4.4.1
IPv6 Stateless Address auto-configuration
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Figure 5.4.4.1-1: Direct communication via ProSe UE-to-Network Relay (IPv6 prefix allocation)
1. The ProSe UE-to-Network Relay attaches to the network and obtains an IPv6 prefix from the network. It may optionally establish additional PDN connections. 

2. ProSe Discovery is an optional step in the relay selection procedure. However, ProSe UE-to-Network Relays following model A or model B discovery (see clause 5.3.1.1) can provide information assisting the remote UE to perform "relay selection" e.g. if there is more than one relay in proximity to the remote UE. During the ProSe Discovery procedure the ProSe UE-to-Network Relay may also indicate whether or not it supports the ability to receive signalling from the remote UE.

Editor's Note:  It is FFS whether there is a need for control plane signalling between the remote UE and ProSe UE-to-Network Relay in order to establish a security association between the remote UE and the ProSe UE-to-Network Relay.
3. The remote UE uses any relay selection information either received during ProSe Discovery, pre-configured or retained from a previous relay connection, to select a UE-to-Network Relay and a PDN connection to which it wants to connect. 
4. If the PDN type associated with the PDN connection is IPv4v6 or IPv6 and the remote UE is configured to perform IPv6 Stateless Address auto-configuration, the remote UE shall send a Router Solicitation (RS) message as specified in [6] and [10].. The message shall be sent using, as destination Layer-2 address, the ProSe UE ID (see clause 4.6.4.1) corresponding to the selected  PDN connection of the ProSe UE-to-Network Relay selected in step 3. 
5. Upon receiving a Router Solicitation message addressed to a link layer address (ProSe UE ID) corresponding to an established PDN connection of type IPv4v6 or IPv6 the ProSe UE-to-Network Relay shall send an IPv6 Router Advertisement (RA) message as specified in IETF RFC 4862 [6] to the link layer address (ProSe UE ID) of the remote UE as received in the RS message (i.e. the ProSe UE-to-Network Relay acts as an advertising interface as specified in IETF RFC 4861 [10] for the PDN connection type IPv4v6 or IPv6). The Router Advertisement message shall contain the assigned IPv6 prefix received during the establishment of the PDN connection selected by the remote UE. 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 [6]. However, the remote UE shall not use any identifiers defined in TS 23.003 [12] as the basis for generating the “interface identifier” specified in [6]. For privacy, the remote UE may change the interface identifier used to generate the full IPv6 address, as defined in TS 23.221 [11], without involving the network. The remote UE shall use the auto-configured IPv6 address while sending packets in this implicitly created PDN connection.
5.4.4.2
IPv4 Address allocation using DHCPv4
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Figure 5.4.4.2-1: Direct communication via ProSe UE-to-Network Relay (using DHCPv4)

1-3. As in clause 5.4.4.1.

4. If the PDN type associated with the selected PDN connection is IPv4v6 or IPv4 and the remote UE is configured to perform DHCPv4 [7], the remote UE shall send a DHCPDISCOVER message as specified in [7]. The message shall be sent using, as destination Layer-2 address, the ProSe UE ID (see clause 4.6.4.1) corresponding to the selected PDN connection of the ProSe UE-to-Network Relay selected in step 3. 

5. Upon receiving a DHCPDISCOVER message addressed to a link layer address (ProSe UE ID) corresponding to an established PDN connection of type IPv4v6 or IPv4 the ProSe UE-to-Network Relay acting as a DHCPv4 server shall send a DHCPOFFER message (as specified in [7]) to the link layer address (ProSe UE ID) of the remote UE as received in the DHCPDISCOVER message. The DHCPOFFER message shall contain an IPv4 address,  assigned to the remote UE,  corresponding to the PDN connection selected by the remote UE. 

6. When the remote UE receives the offer including configuration parameters and an IPv4 address, it shall send a DHCPREQUEST message requesting the offered parameters including the received IPv4 address.
7. The ProSe UE-to-Network Relay acting as a DHCPv4 server shall send a DHCPACK message to the remote UE. This message shall include 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:
If the DHCPv4 client remembers and wishes to reuse a previously allocated IPv4 address it may skip the DHCPv4 Discovery phase (steps 4-5), and send a DHCPREQUEST as the first message in accordance with the DHCPv4 renewal process.
>>>>End of third change<<<<
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3. UE selects a UE-to-Network Relay and selects a PDN connection if the relay supports more than one
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3. UE selects desired PDN connection if more than one is supported by the UE-to-Network Relay
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