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Purpose:
The purpose of this document is to correct the behaviour of a dual IP stack mobile when the network informs the mobile that IPv4 or IPv6 is not supported.
The purpose is to establish guiding principles so that:

· as long as the PDP contexts are maintained the dual stack UE shall not attempt to replace the existing PDP contexts by deactivating and reactivating new PDP contexts from the network,

· when a primary PDP context is established, and only one IP version is allowed, the dual stack UE shall not request additional PDP contexts for the same APN with the non-supported IP version only, and

· after a PDP context has been lost or deactivated, the dual stack UE shall use the IPv4v6 PDP type in the PDP Context Activation procedure.

Background:
When a mobile that is capable of IPv4 and IPv6 requests a PDP context it is mandated to use the dual stack IPv4v6 PDP type.
When it comes to expected UE behaviour for the case where only one IP version is supported by the PDN or by subscription, the stage 3 requirements are not always in line with the stage 2 requirements. 

In case the network grants access to only one of the IP versions for the PDN, the mobile according to Stage 2 requirements is not allowed to re-attempt the access with the non-supported IP version for the same APN (TS 23.060). There is no time limit, and no other criteria to allow the mobile to attempt the IPv4v6 PDP type.

In case the IP version is not supported due to subscription data, or due to operator preference, Stage 3 specifies that a single cause code is sent to the mobile, but the stage 2 specifies different behaviour for the two cases.

According to Stage 3, the mobile is not allowed to re-attempt a new PDP context request until power cycle, USIM removal, or PLMN selection (TS24.008).

The stage 2 requirements do not consider that a PDN may at some point in time become IPv6 enabled, or IPv4 disabled. At some point in time the subscription may change. For the subscription related case stage 2 has a normative “shall not”, and for the operator preference case there is a normative “should not”.
In most cases an APN provided by the mobile results in the same PDN, but when local break-out is considered, the PDN is decided by the VPLMN, meaning that the PDN may change even though the mobile is using the same APN.

When the VPLMN provides the PDN the mobile is limited to using the IP version allowed by the first PLMN it attempts to establish the PDP Context in according to stage 2, but not according to stage 3.
There is an exceptional case where a mobile is pre-configured to use a single IP version for a specific APN. The behaviour is per APN, where the mobile behaves like a single IP version mobile for the pre-configured APNs and does not use dual stack. Therefore that case is different from the dual stack mobile case.
Discussion
PDP Context deactivation and activation on existing PDP context shall be avoided, as such behaviour causes IP addresses to change, and would lead to dropped voice calls for PS voice.

A desirable feature of the Stage 2 requirement is to prevent successive futile attempts of primary PDP Context Activation procedures with a single non-supported PDP Type.
An undesirable effect of the stage 2 requirement is that when a mobile loses its PDP contexts, due to network initiated deactivation, or due to loss of context during registration at mobility between Routing Areas or PLMNs, it is not allowed to re-attempt a PDP Context Activation procedure requested with IPv4v6 but only with the previously allowed PDP type. According to Stage 3, it is allowed to re-attempt after PLMN change due to PLMN selection, but there is nothing stated regarding existing or lost PDP contexts.

When a mobile performs location registration, the RAU request will indicate the contexts it uses, and the network will respond with the maintained contexts in the RAU Accept. When a context is maintained, the PDN is the same, the GGSN is the same, and the subscription is the same. Therefore the IP version support is the same.

At inter-PLMN mobility, when the PDP contexts are maintained, or even the bearers are handed over, there is no reason to force deactivation and re-activation of PDP contexts, as the user experience suffers. In case the PDP contexts still are available after location registration, the networks involved have some way of transferring or handling the contexts, and the mobile shall continue to use those contexts.

When the subscription changes or the operator preference changes for IPv4, IPv6 or dual stack, the changes may be synchronised, and in any case there is no reason why the mobile shall behave differently due to those causes. It therefore seems reasonable that the existing stage 3 text making use of the same cause codes shall be kept, and that the stage 2 text should be aligned.

In the subscription change or operator preference change cases the network may force deactivation of the PDP context with a reactivation request (with cause value #39). In that case it is desirable to make the mobile attempt PDP activation with the dual stack PDP type.

Proposed way forward
1. It is appropriate to maintain prevention of futile primary PDP context request attempts for a non-supported PDP Type, but there is no purpose to prevent a mobile from making renewed attempts using dual stack IPv4v6 PDP type in primary PDP Context Activation procedure (as this does not cause additional signalling). 

Therefore it is proposed to maintain the existing barring of the non-supported single PDP type/IP version for primary PDP Context Activation procedure.

For primary PDP context using the PDP Context Activation procedure it is proposed that a mobile capable of both IP version always requests the IPv4v6 PDP type in the PDP Context Activation procedure also when it has been informed that only a single IP version is supported.

2. It is appropriate to not allow a mobile that has an existing PDP Context to deactivate and re-activate the PDP context to attempt to change the PDP type.
Therefore it is proposed in case the PDP Contexts are maintained during the registration procedure, that the mobile shall not attempt the non-supported IP version, as it would involve deactivation and re-activation of the PDP context (as only dual stack IPv4v6 PDP type is allowed). 

3. It is appropriate that the UE behaviour is the same for the cause related to subscription and for the cause related to operator preference, which needs to be corrected in Stage 2.

The same issues appear in TS 23.401 and TS 24.301.

CRs that include this changes are proposed together with an LS to SA2 suggesting the change to stage 2 in both TS 23.060 and 23.401.
Quotes from specification text:

23.060
-
If the requested PDP type is IPv4v6 and subscription data only allows PDP type IPv4 or only allows PDP type IPv6, the 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 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.

24.008

If the MS receives the SM cause value #50 "PDP type IPv4 only allowed" or #51 "PDP type IPv6 only allowed" in the ACTIVATE PDP CONTEXT ACCEPT message, the MS shall not subsequently request another PDP context to get a PDP Type different from the one allowed by the network, until:

-
a new PLMN which is not in the list of equivalent PLMNs is selected;

-
the PDP type which is used to access to the APN is changed;

-
the MS is switched off; or

-
the SIM/USIM is removed.

NOTE 1:
Request to send another ACTIVATE PDP CONTEXT REQUEST message with a specific PDP type comes from upper layers.
