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9.2.1
Static and Dynamic PDP Addresses

PDP addresses can be allocated to an MS in four different ways:

-
the HPLMN operator assigns a PDP address permanently to the MS (static PDP address);

-
the HPLMN operator assigns a PDP address to the MS when a PDP context is activated (dynamic HPLMN PDP address);

-
the VPLMN operator assigns a PDP address to the MS when a PDP context is activated (dynamic VPLMN PDP address); or

-
the PDN operator or administrator assigns a permanent or dynamic IP address to the MS (External PDN Address Allocation).

It is the HPLMN operator that defines in the subscription whether a dynamic HPLMN or VPLMN PDP address can be used. The HPLMN operator may assign a static PDP address in the PDP context subscription record. An MS implemented according to this version of the protocol does not support static PDP addresses, which are permanently configured in the MS and sent by the MS within the PDP context activation request. The handling of static addresses, which are sent by the MS, is retained in the SGSN in order to ensure backwards compatibility for MSs implemented according to earlier protocol releases.

For every IMSI, zero, one, or more dynamic PDP addresses per PDP type can be assigned. For every IMSI, zero, one, or more static PDP addresses per PDP type can be subscribed to.

When dynamic addressing from the HPLMN or the VPLMN is used, it is the responsibility of the GGSN or P‑GW to allocate and release the dynamic PDP address.

When External PDN Address Allocation is used, the following applies for GGSN:

-
the PLMN may obtain a PDP address from the PDN and provide it to the MS during PDP context activation, or the MS may directly negotiate a PDP address with the PDN after the PDP context activation procedure is executed. If the PLMN provides the address during PDP context activation in case of External PDN Address Allocation, then it is the responsibility of the GGSN and PDN to allocate and release the dynamic PDP address by means of protocols such as DHCP or RADIUS. If DHCP is used, the GGSN provides the function of a DHCP Client. If RADIUS is used, the GGSN provides the function of a RADIUS Client. If the MS negotiates a PDP address with the PDN after PDP context activation in case of External PDN Address Allocation, it is the responsibility of the MS and the PDN to allocate and release the PDP address by means of protocols such as DHCP or MIP. In case of DHCP, the GGSN provides the function of a DHCP Relay Agent as defined in RFC 2131 [47] and RFC 1542 [45]. In case of MIP, the GGSN provides the function of a Foreign Agent as defined in RFC 3344 [46].

External PDN Address Allocation (including DHCP functionality) in P‑GW is specified in TS 23.401 [89].

Only static PDP addressing is applicable in the network-requested PDP context activation case.

When SGSN is using S4 is PDP type IPv4v6 supported:

PDP types IPv4, IPv6 and IPv4v6 are supported. A PDP Context of PDP type IPv4v6 may be associated with one IPv6 address/prefix only or with both one IPv4 and one IPv6 address/prefix. PDP types IPv4 and IPv6 are utilised in case the MS and/or the GGSN or P‑GW support IPv4 addressing only or IPv6 addressing only; or operator preferences dictate the use of a single IP version type only, or the subscription is limited to IPv4 only or IPv6 only. In addition, PDP types IPv4 and IPv6 are utilised for interworking with nodes of earlier releases.

PDP types are set by the MS as follows:

-
An MS, which is IPv6 and IPv4 capable, shall request for PDP type IPv4v6.

-
An MS, which supports IPv4 addressing only, shall request for PDP type IPv4.

-
An MS, which supports IPv6 addressing, shall request for PDP type IPv6.

-
When the IP addressing capability of the MS is not known in the MS (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the MS shall request for PDP type IPv4v6.

During the PDP Context Activation procedure the S4-SGSN compares the requested PDP type to the PDP type in the subscription records for the given APN and sets the PDP type as follows:

-
If the requested PDP type is allowed by subscription, the S4-SGSN sets the PDP type as requested.

-
If the requested PDP type is IPv4v6 and subscription data only allows PDP type IPv4 or only allows PDP type IPv6, the S4-SGSN sets the PDP type according to the subscribed value. A reason cause shall be returned to the UE indicating that only the assigned PDP type is allowed. In this case the UE shall not request for another PDP context to the same APN for the other IP version.

-
If the requested PDP type is IPv4 or IPv6, and either the requested PDP type or PDP type IPv4v6 are subscribed, the PDP type is set as requested. Otherwise the PDP context activation request is rejected.

-
If the requested PDP type is IPv4v6, and both IPv4 and IPv6 PDP types are allowed by subscription but not IPv4v6, the S4-SGSN shall set the PDP type to IPv4 or IPv6 where the selection between IPv4 and IPv6 is implementation specific. The MS may then initiate another PDP Context Activation procedure to this APN in order to activate a second PDP context with the other single address PDP type which was not allocated by the network.

The PDN GW may restrict the usage of PDP type IPv4v6 as follows:

-
If the MS requests PDP type IPv4v6, but the operator preferences dictate the use of a single IP version only, the PDP type shall be changed to a single address PDP type (IPv4 or IPv6) and a reason cause shall be returned to the MS indicating that only the assigned PDP type is allowed. In this case, the MS should not request another PDP context for the other PDP type.

-
If the MS requests PDP type IPv4v6, but the operator uses single addressing per PDP context due to interworking with nodes of earlier releases, the PDP type shall be changed to a single address PDP type and a reason cause of "single address bearers only" shall be returned to the MS. In this case the MS may request another PDP context for the other PDP type to the same APN with a single address PDP type (IPv4 or IPv6) other than the one already activated.

The mechanism used to allocate an IPv4 address to an MS depends on the MS and the network capabilities. The MS may indicate to the network within the Protocol Configuration Options element that the MS wants to obtain the IPv4 address with DHCPv4 as defined in RFC 2131 [47]:

-
the MS may indicate that it prefers to obtain an IPv4 address as part of the PDP context activation procedure. In such a case, the MS relies on the network to provide an IPv4 address to the MS as part of the PDP context activation procedure.

-
the MS may indicate that it prefers to obtain the IPv4 address after the PDP Context Activation by DHCPv4. That is, the network does not provide the IPv4 address for the MS as part of the PDP context activation procedures but sets the PDP address as 0.0.0.0. After the PDP Context establishment procedure is completed, the MS initiates the IPv4 address allocation by using DHCPv4 (see details in TS 29.061 [27] and RFC 2131 [47]).

If the MS does not send such an indication of address allocation preference, the network selects the IPv4 address allocation method based on per APN configuration.
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