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Discussion

1.0 Background

At SA2 #118bis T-Mobile presented S2-170172, a discussion paper introducing an operational issue regarding IP address allocation for multiple services, and suggesting a policy indicator to centralize policy definition in the PCF rather than distribution to every SMF.  While some interest was expressed, the lack of details in both the contribution, and the early state of the PDU allocation procedures prevented further evaluation and no agreement on including (or excluding) the contribution could be reached.  During the meeting of SA2#118bis the basic PDU allocation procedures were developed, and included in TS 23.502 – hence it is now possible to provide further discussion and propose a solution to the potential issue expressed in the original document.
1.1 Issue Overview

Currently (EPC), when a bearer is created 3GPP specifies that the PGW immediately allocates an IP address for the UE to use for the bearer – while 3GPP does not specify how the PGW determines which IP address to allocate, often a simple “allocate the next available address” method is used.  While this was satisfactory for the originally foreseen LTE services, these simple methods are already straining with the growth in variety of LTE services, and new methods are being sought to enhance the allocation using some hard-coded policy in the PGW.  With the expansion of use cases, devices, and services already determined for 5G networks it is clear to this operator that simple methods will be insufficient.

To address the variety of use cases the SMF will need to support multiple IP allocation methods (examples of such methods include; support for multiple pools, interfaces to non-3GPP databases, connection via NEF to 3rd Party databases, roaming interfaces to HPLMN, etc); additionally, if multiple allocation methods exists, the SMF will need to determine which method is appropriate to the PDU it is creating.

While it is possible that rules could be hard coded into the SMF based on information available to the SMF (e.g. IMSI Range), this may result in complex SMF configuration, results in inflexible services, and is contrary to the Next Generation study’s architectural principle that policy rules be centralized.  Hence an alternative solution is proposed.
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Figure 1: IP allocation based on IMSI range rules in SMF
1.2 Solution Overview

The PDU activation procedure defined in 23.502 clause X.X includes an optional step 5b to query the PCF for information used to help it select the UPF based on the service policy.  This solution proposes that in addition to supplying UPF selection assistance information to SMF the PCF supplies an “IP Index” parameter, a coded value that is then used by the SMF by local mapping configuration to translate the IP Index to an IP address allocation scheme.

E.G. The network has three IP allocation methods, IP pool-A, IP pool-B and a centralized DHCP server.  If the PCF returned IP Index = 1 the SMF would allocate an IP-Address from IP pool-A, if the PCF returned IP Index=2 the SMF would reference the DHCP server, and if the PCF returned IP index=3 the SMF would allocate from IP pool-B.
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Figure 2: IP Allocation based on PCC Query

If an invalid or null value was returned it would be up to SMF implementation to determine if this was handled as an error case or if a default handler would be used.

In the case of roaming, the SMF (controlling the UPF acting as IP anchor) will need to query a PCF in its own network to receive an appropriate IP index.
1.3 Enhancements to PDU Allocation Procedure

The PCC rules received by the optional PCF query (step 5b), in the PDU establishment procedure, may additionally include an “IP index” parameter that the SMF may use to assist it in selecting an IP address.
1.4 Enhancements to SMF function
IP address management is updated to allow the received IP index to assist the SMF in allocating IP addresses.  It would be up to implementation specifics on how the SMF uses the IP Index to determine the IP Address pools or external resources.
If the case of roaming, the SMF controlling the UPF acting as IP anchor is responsible for IP allocation, therefore it is this SMF that will need to query the PCF (and thus it shall query a PCF in its own network) and hence receive an appropriate IP Index.

1.5 Enhancements to PCF function

The default PCC rules for a PDU session include an “IP index” used to assist the SMF in allocating an appropriate IP address to the UE.  The coding of the “IP index” parameter is left to stage 3.
Proposal
It is proposed to make the following changes to TS 23.501, there is no need to update the procedures in 23.502 as these already make reference to obtaining the PCC policy from PCF.

*** First Change ***
5.8.1
IP address management

5.8.1.1
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 [9], 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 4862 [10] and RFC 3736 [14]. 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 [10].

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

For IPv4 or IPv6 PDU type the following applies:

· During PDU establishment, the SMF may receive an IP Index from the PCF, the SMF may use this to assist in selecting how the IP address is to be allocated when multiple allocation methods, or multiple instances of the same method are supported.   In the case of roaming, it is the SMF controlling the UPF acting as IP anchor that is responsible for IP allocation, therefore it is this SMF that may receive the IP index from the PCF (in its own network).
Editor’s Note:
It is FFS to include the IP Index in the PCC definitions of annex A.

*** End of Changes ***
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