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Introduction
1. Need of DHCPV6 for IP @ allocation / Need of DHCPV6 PD

BBF SD-420 reads in “Key Issue 7: Addressing for IPv4 and IPv6”

There are key differences between an UE and a RG:

1. RG typically have both a WAN side, for uplink and management, and LAN side, for home devices

a. The WAN side is typically dual stacked with an IPv4 address and an IPv6 address or prefix

i. RA (IPv6 Router Advertisement) can also be used to force RG to go through DHCPv6 process instead, specifically using the (M) flag, per RFC 5175

b. The LAN side is also dual stacked

i. The IPv4 addresses assigned are typically private IPv4 addresses which are then translated to the WAN IPv4 IP address, based on NA(P)T

ii. The IPv6 prefix used for the LAN side assignment is assigned through DHCPv6 PD (Prefix Delegation). The prefix length recommended from BBF is /56.

2. The DNS for IPv6 is not limited to RFC 3736 but as well for:

a. RFC 3646, natively on stateful DHCPv6 (example: with DHCPv6 NA and PD)

b. RFC 8106, natively on SLAAC

changes 
· In both IPV4 and IPV6 cases it shall be possible for the UE to get any IP configuration parameter without relying on PCO

· Simplified text in 6.x.2.1

· Removed EN on ETSUN
· the SMF/UPF acts as  a DHCPv6 server as seen from the UE. The SMF/UPF may allocate the IP address itself or use an external server to allocate the IP address
Proposal
It is proposed to update TS 23.716 as follows.
* * * Change * * * * all text is new
6.x
Solution #x – new IPV6 address allocation mechanisms
6.x.1
Overview
This solution addresses KI # 15. 

This solution is meant to apply to 5G-RG (connected over FWA and/or via a Wireline access) called “UE (RG)” in this solution; the IPV6 address allocation mechanisms described in this solution could also apply to other kind of UE.
5GS Rel15 specifications already supports that IPv4 address allocation and/or IPv4 parameter configuration via DHCPv4 (according to RFC 2131 [aa]) can be used once the PDU Session is established. 
In this solution both for IPV4 and IPV6 cases the UE can get any IP configuration parameter without relying on PCO (i.e. these parameters can be retrieved via purely UP based DHCP interactions with the network); 
As some BBF networks use DHCPv6 IA NA and/or PD (Prefix Delegation), the 5GS needs to supports these capabilities.

NOTE 1: 23.401 supports IPv6 Prefix Delegation via DHCPv6 

This solution does not request changes other than

-
SMF/UPF to support DHCPV6 NA and PD

6.x.2
Description of the solution
6.x.2.1
IPv6 Prefix Delegation via DHCPv6
When IPv6 Prefix Delegation via DHCPv6 applies to a PDU Session, a single (global) network prefix shorter than the default /64 prefix may be assigned to the PDU Session. In this case, the default /64 prefix allocated to the UE (RG) at the PDU Session establishment is allocated from this (global) shorter network prefix; the remaining address space from the network prefix can be delegated to the PDU Session using prefix delegation per RFC 3633 [bb].

The address space provided is maintained as an IPv6 address space pool available to the PDU session for DHCPv6 IPv6 prefix requests with the exclusion of the default IPv6 prefix that is allocated during the PDU Session establishment.
The UE (RG) uses DHCPv6 to request additional IPv6 prefixes (i.e. prefixes in addition to the default prefix) from the network after completing the PDU Session establishment procedure including the acquisition of the default /64 prefix . The UE acts as a "Requesting Router" as described in RFC 3633 [bb] and inserts one or more IA_PD option(s) into a DHCPv6 Solicit message sent from the UE (RG) to the network in the User Plane. The SMF/UPF acts as the DHCP server and fulfils the role of a "Delegating Router" according to RFC 3633 [bb]. . 

6.x.2.2
IPv6 address allocation via DHCPv6
IPv6 address allocation and/or IPv6 parameter configuration via DHCPv6 (according to RFC 3315 [cc]) may be used once the PDU Session is established. 
IPv6 Router Advertisement (RA) using the (M) flag, per RFC 5175 [dd] may be used to force an UE (a RG) to go through DHCPv6 process for IPV6 Address allocation. In that case the IPv6 address of the UE is allocated using Identity Association for non-temporary addresses (IA_NA) and mechanisms defined in RFC 3315 [cc].
Both RA and DHCPV6 signalling are exchanged between the UE (RG) and the SMF/UPF over the User Plane.
Upon reception of DHCPv6 signalling from the UE, the SMF/UPF acts as  a DHCPv6 server as seen from the UE. The SMF/UPF may allocate the IP address itself or use an external server to allocate the IP address. The alternative to apply may depend on local policies that take into account the (DNN, S-NSSAI) of the PDU Session but may also depend on policies received from the PCF.
6.x.3
Impacts on existing Functions

1
SMF/UPF need to support DHCPV6 NA and PD. 
* * * Change * * * *
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