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1. Introduction
In this paper it is argued that the standardized Default APN is beneficial and establishment of the default PDN can be deferred in case of the UE which is initially camped on UTRAN.
With this clarification, default PDN connectivity can be managed in the consistent way regardless of RAT type. It will simplify the core network and reduce the UE complexity as well.
2. Discussion
The EPS system provides always-on IP connectivity to the UE by introducing the default PDN. But the definition of the default PDN has not been clarified well and its relationship with PDP context which is activated in the UTRAN/GERAN is still FFS.
SA2 has agreed that when the UE which has no PDP context changes its RAT from UTRAN to E-UTRAN, it should perform the Attach procedure instead of inter-RAT TAU procedure. When there is an active PDP context, the UE performs inter-RAT TAU procedure.
However, it cannot be guaranteed that this PDP context provides the same connectivity to the default PDN GW as in the E-UTRAN. In the legacy GPRS system as specified in 3GPP TS 23.060, the concept of 'default PDN' doesn't exist. This is because the UE can be attached to the network without any IP connectivity. When it comes to the inter-access system, definition of default PDN is clearly specified nowhere.

When the UE with an active PDP context moves into E-UTRAN access, the UE performs a TAU procedure. However, as there is no default APN defined in the legacy system and the default APN is not known to the UE, the UE has no idea whether it has default PDN connectivity or not. It needs to be clarified on which condition the UE should request default PDN connectivity and how.
This paper tries to clarify a few issues on default PDN connectivity for legacy system.

Q1. Should the multi-mode UE with UTRAN/E-UTRAN access attach to the default PDN all the time in E-UTRAN?

When the UE attaches to the EPS using E-UTRAN access, the default PDN connectivity is established automatically and remains until it detaches from the EPS. In contrast, the UE in the UTRAN/GERAN access obtains IP connectivity by activating PDP context at any time subsequent to attachment. This PDP context may not provide IP connectivity to the default PDN.
Assuming that default PDN connectivity is always mandated in EPS, what is the effect of the UE activating a PDP context, which provides IP connectivity to other than the default PDN? When the UE changes its RAT to E-UTRAN, the UE will end up with PDN connectivity to the default PDN in addition to active PDP context. This implies mandatory support for multiple PDN in most multi-mode terminals.
The RAT change procedure is better to keep separate from the PDN connectivity procedure. The RAT change procedure should focus on providing continuity of IP services. It therefore makes sense to allow the UE which initially camped on the UTRAN to live without default PDN connectivity in E-UTRAN. The decision to request default PDN connectivity depends on service requirement. 
Q2. Does the UE have to be aware of default PDN connectivity?

Knowing whether it is connected to the default PDN, the UE can make decision to activate PDP context to the default PDN before changing RAT from UTRAN to E-UTRAN and deactivate other PDP contexts, if necessary (e.g. The UE may not support multiple PDN connectivity). 

If the UE is aware that it doesn't have default PDN connectivity, it can decide to request default PDN connectivity at any time later.
Q3. How can the UE be aware of the default PDN connectivity?

Due to lack of a default APN concept in 23.060, the UE which has initially attached via the UTRAN access cannot distinguish which activated PDP context is for default PDN connectivity. This can be resolved by following methods. :
(a) Preconfigured default APN in the UE
A UE could be provided with the default APN as the factory setting. This requires an O&M mechanism to keep the default APN updated, e.g. OMA DM, if the subscription data has been changed or if the user swaps the SIM card.

(b) Provision of default APN in an Attach Accept message or TAU Accept message
A default APN could be provided during attachment to UTRAN or is included in the TAU Accept message when the UE changes its RAT to E-UTRAN. If the received APN differs from APN of activated PDP context, UE requests default PDN context by using the newly received APN.

(c) Standardized default APN

A Default APN could be defined in the standardized manner. This APN doesn't represent any PDN and rather aliases APN of default PDN, e.g. PDN for IMS. When the UE requests the default PDN connectivity, it requests additional PDN connectivity with this APN. 
E.g. Default.mnc<MNC>.mcc<MCC>.gprs
(d) Indication from the network (e.g. SGSN)

When the UE has activated a PDP context, it could be informed of whether activated PDP context provides default PDN connectivity by an additional parameter in the Activate PDP Context Accept message. However, the UE needs to be provided default APN somehow in advance.
From above analysis, (b) or (c) looks preferable because (a) and (d) requires means to provide default APN to the UE in advance, e.g. O&M, which is not trivial.

Necessity for standardized Default APN
In addition to the need for the standardized Default APN in the multi-mode UE as shown in Q3, the standardized Default APN has an advantage for simple PDN management.
Default PDN Connectivity management independent of RAT type:
With the help of the standardized Default APN, the UE can decide when to request the default PDN connectivity depending on the service requirement. For instance, the UE needs to establish the default PDN before changing RAT type. IMS for voice service could be an example. When the UE changes its RAT to E-UTRAN, the UE loses CS domain connectivity. The UE performs inter-RAT TAU procedure and would request default PDN connectivity somehow. Upon establishment of Default PDN connectivity, the UE initiates IMS registration in order to get ready for incoming call. This would take up to hundreds of milliseconds and would miss an incoming call during this period.
With the standardized Default APN, the UE can activate the Default PDN connectivity while camped in UTRAN and register with the IMS network. Upon receipt of a response to SIP REGISTER from the IMS network, the UE changes its RAT to E-UTRAN. In this way, loss of incoming call can be minimized by reducing transition time from CS to IMS.
The standardized Default APN could be used when the UE requests the deferred Default PDN connectivity by using UE-initiated PDN connectivity establishment procedure as it is.
3. Conclusion

(1) It is proposed to agree to allow the UE to defer establishing the default PDN connectivity in E-UTRAN access as long as the UE has IP connectivity.

(2) It is proposed to define a standardized Default APN.

A text proposal is provided in the companion CR, S2-080574.
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