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Abstract of the contribution: This contribution addresses how to allocate IP address/prefix and parameter configuration by SMF to UE.
1	Discussion
As per TR 23.799, it has been agreed that SMF allocates to UE an IP address/prefix and the UE can have multiple IP addresses/prefixes to support multiple PDU sessions to the same DN. But, this would clearly raise some potential issue about a source IP address selection within the UE among multiple IP addresses/prefixes. For the UE to select a proper IP address/prefix, the SMF also needs to deliver the routing information to the UE.
On the other hand, in TS 23.401 the following IP address allocation mechanism is specified:
	[bookmark: _Toc462614108]5.3.1	IP address allocation
[bookmark: _Toc462614109]5.3.1.1	General
…
Both EPS network elements and UE shall support the following mechanisms:
a.	IPv4 address allocation via default bearer activation, if IPv4 is supported.
b.	/64 IPv6 prefix allocation via IPv6 Stateless Address autoconfiguration according to RFC 4862 [18], if IPv6 is supported;
Both EPS network elements and UE may support the following mechanisms:
a.	IPv4 address allocation and IPv4 parameter configuration after the attach procedure via DHCPv4 according to RFC 2131 and RFC 4039;
b.	IPv6 parameter configuration via Stateless DHCPv6 according to RFC 3736.
c.	Allocation of IPv6 prefixes using DHCPv6 according to RFC 3633.
…



In addition, TS 23.214 (CUPS) specifies the following:
	[bookmark: _Toc468689850]5.5	UE IP address management (allocation, renewal and release)
…
The UE IP address management shall be performed by the PGW-C.
…
When PGW-C performs IPv4 address allocation via default bearer activation and release via PDN connection release (3GPP TS 23.401 [2] clause 5.3.1.2.1), no special functionality is required from the PGW-U.
For the other UE IP address management mechanisms, the UE sends the IP address management related request messages via the user plane signalling. Hence the PGW-U is required to forward these request messages to the PGW-C for processing. Once these request messages are processed by the PGW-C, the PGW-C sends response messages to the UE via the user plane signalling. Hence the PGW-C is required to forward these response messages to the PGW-U so that it can be relayed it to the UE.



Now, the following is proposed for IP address allocation:
Proposal 1. For IPv4, the SMF directly sends an IP address to the UE via NAS signalling during PDU session setup procedure. Alternatively, the SMF forwards an IP address to the UPF so that the UPF relays the IP address towards the UE after PDU session setup procedure.
Proposal 2. For IPv6, the SMF forwards an IP prefix to the UPF so that the UPF relays the IP prefix towards the UE after PDU session setup procedure.
3	Proposal
The following text is proposed to be updated to TS 23.501.

***** Start of Change # 1 *****
2	References
[x1]	IETF RFC 2131, “Dynamic Host Configuration Protocol”.
[x2]	IETF RFC 4862, “IPv6 Stateless Address Autoconfiguration”.
[x3]	IETF RFC 3736, “Stateless DHCP Service for IPv6”.

[x4]	IETF RFC 4191, “Default Router Preferences and More-Specific Routes”.


***** End of Change # 1 *****

***** Start of Change # 2 *****
[bookmark: _Toc470196731]5.5	User Plane Management
5.5.x	IP address management
5.5.x.1	General
This clause applies to UE establishing a PDU session of PDU type IPv4, IPv6.


SMF shall perform IP address allocation to the UE based on the selected IP version. That is, if IPv4 PDU type is selected, an IPv4 address is allocated to the UE. If IPv6 PDU type is selected, an IPv6 prefix is allocated to the UE. For Roaming case, the SMF in this section refers to the SMF controlling the UPF acting as IP anchor point. i.e. H-SMF in home routed case and V-SMF in local breakout case.

For IPv4 PDU type, NGC and UE support the following IP address configuration:
a.	During PDU session setup procedure, the SMF sends the IP address and IPv4 parameter configuration (e.g. DNS server address) to the UE via SM NAS signalling.
b.	Alternatively, if DHCPv4 is used according to RFC 2131 [x1], the SMF sends the IPv4 address and related IPv4 configuration information to the UE via DHCPv4. For this purpose the SMF configures the UPF acting as an IP anchor to forward all the DHCPv4 messages between the UE and the SMF.
For IPv6 PDU type, NGC and UE use SLAAC for IP prefix configuration:
The SMF sends a Router Advertisement message (solicited or unsolicited) to the UE via the UPF along with IPv6 parameter configuration via Stateless DHCPv6 according to RFC [x2] and [x3]. For this purpose it configures the UPF acting as an IP anchor to forward all the RS/RA and DHCPv6 messages between the UE and the SMF.
After the UE has received the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address Autoconfiguration in accordance with RFC 4862 [x2].

Editor’s note:	Static IP address/prefix allocation based on subscription data is FFS.

5.5.x.2	Routing rules configuration
When the UE has multiple PDU sessions to the same Data Network (DN) with multiple IP addresses/prefixes, the SMF may provide routing rules to the UE for the UE to decide which source address/Prefix to select for a given traffic flow. 
For IPv6 PDU session the SMF forwards routing rules to the UE in IPv6 Router Advertisement (RA) messages according to RFC 4191 [x4]. Such messages are sent via the UPF. For multi-homed PDU session, the SMF can send routing rules along with IP prefixes via RA messages sent via the IP anchoring UPF(s).



Further, NGC supports the delivery of routing rules together with IP prefix allocation to the UE any time after the PDU session setup procedure is completed.
Editor’s note:	It is FFS how to provide routing rules to the UE in case of IPv4 PDU type.
[bookmark: _GoBack]
***** End of Change # 2 *****
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