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This contribution discusses some issues about Default APN and default Bearer in EPS. It tries to clarify consensus on the definition of default APN in EPS.
1. Default APN and Default Bearer in the EPS system
In order to clarify, review the current status of default APN in TS23.401v8.0.0. The following is the extract part from the TS23.401:
---------------------------------------------excerpt start from TS23.401-------------------------------------------------------------

+++++++++++++++++++++++++++++++++ Part 1 ++++++++++++++++++++++++++++++++++++++++++

4.3.8.1
PDN GW selection function (3GPP accesses)
The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the 3GPP access. The function uses subscriber information provided by the HSS and possibly additional criteria. For each of the subscribed PDNs, the HSS provides:

-
an IP address of a PDN GW and an APN, or

-
an APN and an indication for this APN whether the allocation of a PDN GW from the visited PLMN is allowed or whether a PDN GW from the home PLMN shall be allocated.

The HSS also indicates which of the subscribed PDNs is the default PDN for the UE.
Editor's note: It is FFS whether the UE can provide upon initial attach additional input information (e.g. the desired APN) for the PDN GW selection function.
+++++++++++++++++++++++++++++++++ Part 2++++++++++++++++++++++++++++++++++++++++++
4.7.2.1
The EPS bearer in general

One EPS bearer is established when the UE connects to a PDN, and that remains established throughout the lifetime of the PDN connection to provide the UE with always-on IP connectivity to that PDN. That bearer is referred to as the default bearer.
NOTE:
A default bearer remains permanently established to provide the UE with always-on IP connectivity to a certain PDN. That motivates the restriction of a default bearer to bearer type Non-GBR.
A dedicated bearer can either be a GBR or a Non-GBR bearer. A default bearer shall be a Non-GBR bearer.
+++++++++++++++++++++++++++++++++ Part 3++++++++++++++++++++++++++++++++++++++++++
5.3.2.1
E-UTRAN Initial Attach

A UE/user needs to register with the network to receive services that require registration. This registration is described as Network Attachment. The always-on IP connectivity for UE/users of the EPS is enabled by establishing a default EPS bearer during Network Attachment. The PCC rules applied to the default EPS bearer may be predefined in the PDN GW and activated in the attachment by the PDN GW itself. The Attach procedure may trigger one or multiple Dedicated Bearer Establishment procedures to establish dedicated EPS bearer(s) for that UE. During the attach procedure, the UE may request for an IP address allocation. Terminals utilising only IETF based mechanisms for IP address allocation are also supported.
(other …..)

10.
The HSS sends Insert Subscriber Data (IMSI, Subscription Data) message to the new MME. The Subscription Data contains the list of all APNs that the UE is permitted to access, an indication about which of those APNs is the Default APN, and the 'EPS subscribed QoS profile' (see clause 4.7.3) for each permitted APN. The new MME validates the UE's presence in the (new) TA. If due to regional subscription restrictions or access restrictions the UE is not allowed to attach in the TA, the new MME rejects the Attach Request with an appropriate cause, and may return an Insert Subscriber Data Ack message to the HSS. If subscription checking fails for other reasons, the new MME rejects the Attach Request with an appropriate cause and returns an Insert Subscriber Data Ack message to the HSS including an error cause. If all checks are successful then the new MME constructs a context for the UE and returns an Insert Subscriber Data Ack message to the HSS. The Default APN shall be used for the remainder of this procedure.
+++++++++++++++++++++++++++++++++ Part 4++++++++++++++++++++++++++++++++++++++++++

D.3.4
3G SGSN to MME combined hard handover and SRNS relocation procedure

23.
The HSS sends Insert Subscriber Data (IMSI, Subscription data) message to the target MME. The Subscription Data contains the list of all APNs that the UE is permitted to access, an indication about which of those APNs is the Default APN, and the 'EPS subscribed QoS profile' (see clause 4.7.3) for each permitted APN. The target MME validates the UE presence in the new TA. If all checks are successful for the UE the target MME returns an Insert Subscriber Data Acknowledge (IMSI) message to the HSS.

---------------------------------------------excerpt end from TS23.401-------------------------------------------------------------

From the description on default APN and associated default bearer in TS23.401, the following points can be concluded: 

1.  Access Point Name is a logical name referring to the packet data network and/or to a service that the subscriber wishes to connect to.
2.  The default APN stored in HSS is different from the other APN. The Default APN is associated with a specific indicator which is indicated to the serving MME by the HSS. 
3.  A default bearer is created during E-UTRAN Initial Attach procedure according to the default APN.
4.  The “always-on” IP Connectivity feature is implemented by the default bearer after the successful attach. When the UE is transited into the ECM-IDLE, the IP Connectivity of the default Bearer is not released. 

2.  Issues during the UTRAN/GERAN to E-UTRAN TAU procedure
The advantages of defining default APN is that the PDN connectivity associated with the subscribed default APN can provide the user with the most essential and most usual service, e.g. IMS-based service. Besides, the “always-on” default bearer in the network can shorten the time of signalling exchange between the UE and network for providing services rapidly. But in UTRAN/GERAN system the APN specified in UE-initiated PDP Context activation procedure is selected by the UE depending on Network-Requested PDP context activation message or UE’s own decision. The QoS class associated with the PDP Context depends on the QoS negotiated between UE and GGSN. 
According the conclusion above, two scenarios should be considered during the UTRAN/GERAN to E-UTRAN TAU procedure: 1) The APN of the PDP Context is not the same as the default APN; 2) the PDP Context type is conversational or streaming. The PDP context of the two scenarios can not be used as default bearer after UE moves to E-UTRAN. Now, the issue is how to establish the default bearer for the default APN in the two scenarios during the TAU procedure from UTRAN/GERAN to E-UTRAN.

In the SA2#62 meeting, it is questioned that UE has only GBR type (i.e. conversational or streaming) PDP Context without NGBR type (i.e. interactive or background) PDP Context. In normal case, the conversational PDP Context is more important than NGBR type PDP context. If the UE activates GBR type PDP context and NGBR type PDP context, during the RNC reallocation procedure, if the target RNC is short of radio resources, the radio bearer of some PDP Context will be failed to be established. In the TS23.060, the RAB in the target RNC is established according to the RAB priority, so the RAB of the GBR type PDP Context should be first established than the NGBR type PDP Context during the RNC reallocation. It should be noted that the RAB is mapped to dedicated physical radio resources in UTRAN/GERAN while there is no dedicated physical RB in the E-UTRAN. The RB of an EPS Bearer in E-UTRAN is using shared physical radio resources. Releasing the NGBR PDP Context in the UTRAN/GERAN DOES save the radio resources while the releasing the NGBR EPS Bearer does NOT save the radio resource. So there is possible there is only GBR type PDP Context for the UE in the UTRAN/GERAN after SRNS reallocation procedure.
In the SA2#62 meeting, it is proposed by some companies to use the re-attach procedure to establish the default bearer of the default APN during the TAU from UTRAN/GERAN to E-UTRAN if there is no PDP Context or NGBR type PDP Context established when the UE is in the UTRAN/GERAN. On the contrary, if we oblige the UE to re-attach to the E-UTRAN when the UE with preserving GBR PDP context in PMM-IDLE moves from UTRAN/GERAN to E-UTRAN, it has several shortcomings:
1.   The preserved GBR PDP context will be deleted, and the service continuity is destroyed. Especially, it is not allowed for the Golden subscriber.

2.   If the re-attach procedure is allowed during the moving from UTRAN/GERAN to E-UTRAN, this violates the “always-on” feature in the UTRAN/GERAN. 

3.   The re-attach procedure takes longer time and consumes more battery capacity, in comparison with the TAU procedure.
4.   It is possible that the access to the E-UTRAN by the re-attach procedure has more difficulty than the UE with preserved GBR PDP context have access to the E-UTRAN in certain scenario. 
In the SA2#62 meeting, it is proposed by some companies not to activate any additional EPS bearer during the UTRAN/GERAN to E-UTRAN TAU if there is IP connectivity for any APN, i.e. if there is an EPS bearer, whether it is a GBR bearer or Non-GBR bearer and whether it is a Default APN or other APN, there is no need to activate any additional EPS bearer during the TAU procedure. Anyone of the existing bearer can be used as a default Bearer after the TAU procedure. It is obvious that the proposed definition of the default bearer and default APN is much different with the well-known definition of Default APN and Default Bearer in the TS23.401.

3. Proposal
If the default APN and default bearer defined in the TS23.401 is still to be used, the proposed S2-081250 can solve the issue how to establish the default bearer of the default APN during the UTRAN/GERAN to E-UTRAN TAU procedure. Or,
A new definition of Default APN and default Bearer is needed before any solution is proposed to solve the TAU issues.
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