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Abstract of the contribution: The contribution proposes to clarify IPv4 address allocation for 1:many communication decentralised mode.
1
Proposal

When IPv4 is used for 1:many communications on PC5, there are two possibilities for IP address allocation:

· Pre-configuration, or

· Dynamic configuration of link-local addresses using RFC 3927 [1].
In our understanding when RFC 3927 is used the UE needs to claim and defend its address:
   After it has selected an IPv4 Link-Local address, a host MUST test to

   see if the IPv4 Link-Local address is already in use before beginning

   to use it.

While this may work fine in networks where the number of terminals is relatively stable over time, in our view this approach may have some issues in the highly dynamic environment of ProSe communication 1:many.

Namely, due to UE mobility in and out of each other UE’s coverage, an IPv4 address that is claimed and defended at certain time may actually have been owned by another UE that happened to be unreachable during that time. As a result, when the previous owner of the IPv4 address returns in coverage (of the new owner of any other UE) there will be a collision of IP addresses.
In order to avoid IPv4 address collisions it is proposed that the IPv4 address used for 1:many communication be pre-configured.
References
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4.5.3
IP address allocation

For ProSe one-to-many communication (decentralised mode): 

-
when the UE is configured to use IPv4 on the direct link, the UE uses a pre-configured IPv4 address as the source IP address for direct communication one-to-many.
-
when the UE is configured to use IPv6 on the direct link, the UE auto-configures a link local IPv6 Address following procedures defined in RFC 4862 [6]. This address can be used as source IP address for direct communication one-to-many only.
For communication with ProSe UE-to-Network Relay: 

-
When the ProSe UE-to-Network Relay has an established PDN connection with PDN type IPv4: 

-
The IPv4 address allocation and IPv4 parameter configuration via DHCPv4 is performed according to RFC 2131 [7] and RFC 4039 [8] procedure. The IPv4 address provided to the remote UE from the ProSe UE-to-Network Relay by DHCPv4 procedure shall correspond to a local IPv4 address range configured in the ProSe UE-to-Network Relay.

-
DHCPv4 request from the remote UE is always sent subsequent to the discovery of the ProSe UE-to-Network Relay to the L2 link address of the Relay corresponding to the Prose Access Code/PDN connection the remote UE has selected

-
If the IPv4 address is allocated by using DHCPv4 procedure, then at any time after the UE releases the IPv4 address using DHCPv4 or the IPv4 address lease time expires, the same IPv4 address shall not be allocated to another remote UE immediately by the ProSe UE-to-Network Relay.

-
When the ProSe UE-to-Network Relay has an established PDN connection with PDN type IPv6:

-
IPv6 network prefix allocation via IPv6 Stateless Address auto-configuration: 

-
Router solicitation from the Remote UE is always sent subsequent to the discovery of the ProSe UE-to-Network Relay to the L2 link layer ID of the Relay corresponding to the PDN connection the remote UE has selected. The IPv6 network prefix assigned to the remote UE is sent in the Router Advertisement.

-
The IPv6 network prefix is assigned to the ProSe UE-to-Network Relay using existing procedures described in TS 23.401[5] and TS 23.402 [9]. For stateless address auto-configuration however, the UE can choose any interface identifier to generate IPv6 address, other than link-local, without involving the network. Any prefix that the ProSe UE-to-Network Relay will advertise to the remote UE is unique, there is no need for the remote UE to perform Duplicate Address Detection for global uniqueness for any IPv6 address configured from the allocated IPv6 network prefix.

-
IPv6 parameter configuration via Stateless DHCPv6: The UE may use stateless DHCPv6 for additional parameter configuration. The ProSe UE-to-Network Relay acts as the DHCP server and provides the requested parameters from locally provisioned database.

-
When the ProSe UE-to-Network Relay has an established PDN connection with PDN type IPv4v6: 

-
The IPv6 network prefix allocation via IPv6 Stateless Address auto-configuration procedure, IPv6 parameter configuration via Stateless DHCPv6 procedure and DHCPv4 procedure are the same as for PDN type IPv6 or IPv4 defined in pervious bullets.
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