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1. Introduction
SA2 has modified the IP address allocation procedure. The main change is the introduction of the PDU type “IP”. This is a wildcard/asterisk PDU type that allows the UE to request any one of IPv4 and IPv6 PDU sessions. Note that in 5GC, unlike EPC, dual stack IPv4v6 PDU sessions are not supported.

The following is the relvenat text from TS 23.501:

The UE sets the requested PDU type during the PDU Session Establishment procedure based on its IP stack capabilities and configuration as follows:

-
A UE which is configured for the DNN to support IPv6 and IPv4 shall set the requested PDU type to "IP".

-
A UE which is configured for the DNN to support only IPv4 shall request for PDU type "IPv4".

-
A UE which is configured for the DNN to support only IPv6 shall request for PDU type "IPv6".

-
When the UE is not configured for the DNN to support a specific IP version, the UE shall request a PDU type based on its IP stack capabilities. For example, a UE with an IP stack capable of IPv4 and IPv6 shall request a PDU type "IP".

-
When the UE is not configured for the DNN to support a specific IP version and the IP version capability of the UE is unknown in the UE (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the UE shall request for PDU type "IP".

The SMF selects PDU type of the PDU Session as follows:

-
If the SMF receives a request with PDU type set to "IP", the SMF selects either PDU type "IPv4" or "IPv6" based on DNN configuration and operator policies. A SMF also provides a cause value to the UE to indicate whether the other IP version is supported on the DNN. If the other IP version is supported, UE may request another PDU Session to the same DNN for the other IP version.

-
If the SMF receives a request for PDU type "IPv4" or "IPv6" and the requested IP version is supported by the DNN the SMF selects the requested PDU type. 
In the above stage 2 text, there is a mention of “UE configured for the DNN to support” IPv4 or IPv6 or both. It is not clear what this configuration is. Moreover, there seems to be an implication that this “UE configuration for the DNN to support” IPv4or IPv6 or both may be different from the UE IP stack capability. In practice, however, the PDU session type is requested by the application/HLOS, i.e. upper layers. There is no “UE configuration for the DNN” per se. Moreover, it is not relevant for the protocol specification whether the UE requested a particular PDU session because of the request from the upper layers or because of the UE capability. Therefore, it is preferred to simplify the stage 3 specification text as proposed below.
2. Reason for Change
SA2 has modified the IP address allocation procedure. The main change is the introduction of the PDU type “IP”. This needs to be reflected in stage 3.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v0.2.1.
* * * First Change * * * *

8.3.2
IP address allocation via NAS signalling
The UE shall set the PDU session type IE in the PDU SESSION ESTABLISHMENT REQUEST message as follows:
a) If the UE is requesting an IPv6 address for this DNN, the UE shall set the PDU session type IE to IPv6;

b) If the UE is requesting an IPv4 address for this DNN, the UE shall set the PDU session type IE to IPv4; or

c) If the UE is requesting an IP address for this DNN that can be either IPv4 or IPv6, the UE shall set the PDU session type IE to IP. The UE shall set the PDU session type IE to IP when the IP version capability in the UE is not known.







Editor's note:
Whether a 5G UE will only support IPv4 is FFS.

If the UE wants to use DHCPv4 for IPv4 address assignment, it shall indicate that to the network within the extended protocol configuration options IE in the PDU SESSION ESTABLISHMENT REQUEST.
* * * Next Change * * * *

9.4.1.3
UE-requested PDU session establishment procedure accepted

If the connectivity with the requested DN is accepted by the network, the SMF shall create a PDU SESSION ESTABLISHMENT ACCEPT message.
The SMF shall set the authorized QoS rules IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the authorized QoS rules of the PDU session.

The SMF shall set the selected SSC mode IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected SSC mode of the PDU session.

The SMF shall set the selected S-NSSAI IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected S-NSSAI of the PDU session.

The SMF shall set the selected PDU session type IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected PDU session type of the PDU session.
If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IP", the SMF shall select either "IPv4" or "IPv6" as the selected PDU session type IE of the PDU session. If the subscription and the SMF configuration also allow for another PDU session to the same DNN with "IPv6" or "IPv4" PDU session type, respectively, the SMF shall include the 5GSM cause value #xx "multiple PDU sessions to the DNN allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT ACCEPT message. 

If the selected PDU session type is "IPv4", the SMF shall include the PDU address IE in the PDU SESSION ESTABLISHMENT ACCEPT message and shall set the PDU address IE to an IPv4 address is allocated to the UE in the PDU session.
The SMF shall set the selected DNN IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected DNN of the PDU session.

The SMF shall set the selected Session-AMBR IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the Session-AMBR of the PDU session.

Editor's note:
Further contents of the PDU SESSION ESTABLISHMENT ACCEPT are FFS.
The SMF shall send the PDU SESSION ESTABLISHMENT ACCEPT message.
Upon receipt of a PDU SESSION ESTABLISHMENT ACCEPT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 8.4.1.1.1.1.3, the UE shall stop timer Tx and shall consider that the PDU session was established.
If the UE requests the PDU session type "IP" and the UE:

-
receives 5GSM cause value #xx "multiple PDU sessions to the DNN allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT ACCEPT message, the UE may subsequently request another PDU session to the same DNN with a PDU type (IPv4 or IPv6) other than the one already activated; or
-
does not receive 5GSM cause value #xx "multiple PDU sessions to the DNN allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT ACCEPT message, the UE shall not subsequently request another PDU session to the same DNN with a PDU type (IPv4 or IPv6) other than the one already activated.
9.4.1.4
UE requested PDU session establishment procedure rejected by SMF

If the connectivity with the requested DN is rejected by the network, the SMF shall create a SM PDU SESSION ESTABLISHMENT REJECT message.
The SMF shall set the SM cause IE of the PDU SESSION ESTABLISHMENT REJECT message to indicate the reason for rejecting the PDU session establishment.

The SM cause IE typically indicates one of the following SM cause values:

#yy
PDU session type IPv4 only allowed; or

#zz

PDU session type IPv6 only allowed.

Editor's note: SM causes are FFS.

Editor's note:
Further contents of the SM PDU SESSION ESTABLISHMENT REJECT are FFS.

The SMF shall send the SM PDU SESSION ESTABLISHMENT REJECT message.

Upon receipt of a PDU SESSION ESTABLISHMENT REJECT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 8.4.1.1.1.1.3, the UE shall stop timer Tx and shall consider that the PDU session was not established.

* * * Next Change * * * *

9.5.2
PDU session establishment accept

9.5.2.1
Message definition

The PDU SESSION ESTABLISHMENT ACCEPT message is sent by the network to the UE is sent in response to PDU SESSION ESTABLISHMENT REQUEST message and indicates successful establishment of a PDU session.
Message type:
PDU SESSION ESTABLISHMENT ACCEPT

Significance:

dual

Direction:


network to UE

Editor's note:
 The content of the PDU SESSION ESTABLISHMENT ACCEPT message is FFS. At least the following is needed: the authorized QoS rules IE (mandatory), the selected SSC mode IE (mandatory), the selected S-NSSAI (mandatory), the PDU session type (mandatory), PDU address (conditional on PDU session type being IPv4), the extended protocol configuration options (optional), the selected DNN (mandatory). session-AMBR (mandatory), the 5GSM cause (optional).

