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1. Introduction

At present, 3GPP TS 24.301 [1] requires the UE and the MME to know which EPS bearer context is the default and which dedicated. There are cases for the UE in which is, currently, not possible to know which EPS bearer context is default. For example, when the UE starts in GERAN/UTRAN, and later moves to E-UTRAN.
Additionally, at the last CT1#53 the tear down indicator has been removed from the PDN disconnection procedure (section 6.5.2), and therefore the UE needs to know and include the EPS bearer identity of the default EPS bearer context. The need of the knowledge of the default EPS bearer context in both UE and the MME is also explicit in the EPS bearer context deactivation procedure (section 6.4.4), and other places of 3GPP TS 24.301 [1].

Today, in legacy 3GPP systems (GERAN/UTRAN), the Session Management (SM) protocol does not  require the knowledge of primary of secondary PDP contexts. The only existing difference is the procedure used for activation of the PDP context either by the normal (general) PDP context activation procedure or the secondary PDP context activation procedure.

For E-UTRAN, a similar approach as today’s GERAN/UTRAN SM protocol can be used. There is no need for the UE and the MME of knowing which EPS bearer context is default or dedicated. This reduces complexity in both the UE and the MME. Finally, for the case of the UE similar handling like in GERAN/UTRAN provides with a clear advantange, since simple terminal implementations would be required for integrated terminals with GERAN/UTRAN and E-UTRAN support.
2. Discussion

2.1 Legacy 3GPP systems (GERAN/UTRAN)
It is important to consider how today the PDP context handling works in legacy 3GPP systems (i.e. GERAN/UTRAN) and is specified by 3GPP TS 24.008 [2] (The SM protocol between the UE and the network).

Usually, the UE wishes to communicate with a server in the Internet or in other external network (called Packet Data Networks (PDN)) which is accessed through operator's backbone.
In order to allow the UE and the network to send IP packets over the radio air interface, a PDP context is used by the SM entity. A particular UE can have up to 11 PDP contexts active at a time.

There are two activation procedures for PDP contexts.
· normal (general) PDP context activation (triggered by the UE, or requested by the network).

· secondary PDP context activation (triggered by the UE, or requested by the network).
Normal (general) PDP context activation procedure

This procedure creates a PDP context in both the UE and the network (SGSN, GGSN). The PDP context activation procedure is initiated by the UE, though can be requested by the network. The UE needs to specify the network access point name; the Access Point Name (APN) of the PDN it wishes to connect to.

On successful completion of the procedure, the PDP context have a particular Quality of Service (QoS), and gets a PDP address (IP address) using a particular Access Point Name (APN). 

Using the normal PDP context activation procedure the UE (and the network) can have two or more PDP contexts independent from one another (each of them using one unique IP address). This allows having simultaneous connections to different PDN, e.g., to the internet for one application, while to a private (corporate) network for another one. 

Secondary PDP context activation procedure

The secondary PDP context activation procedure allows the UE to establish an additional (new) PDP context with the same IP address and APN as an existing PDP context. For this purpose, the ‘linked TI’ Information Element (IE) is used and can be any of the active PDP context(s). The two PDP contexts may have different QoS profiles, which makes the feature useful for applications that have different QoS requirements (e.g., IP multimedia). The APN and IP address, though, will be the same for the existing and additional PDP contexts. Hence both the already existing and the additional PDP context provide connection to the same PDN with different QoS. 

Since the IP address is common for the existing PDP context and for (all) the associated PDP contexts (created by the secondary procedure), the Traffic Flow Template (TFT) parameter is introduced to route downlink/uplink user plane data into the correct GTP tunnel and hence into the correct RAB for each PDP context.
The example in figure 1 below shows an example of a PDP context created by using the normal procedure and two PDP contexts using the secondary procedure: 
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Figure 1: Example of PDP contexts created by normal and secondary procedure
As shown in figure 1, all three PDP contexts belong to the same PDN connection (or IP-CAN connection). This is abstracted in the GGSN.
Furthermore, in legacy 3GPP systems, any PDP context activated by the secondary procedure can be deactivated while keeping the associated (first) PDP context (and eventually other PDP contexts using the same IP and APN) active. The ‘tear down indicator’ IE is used to indicate whether only the PDP context associated with a particular TI or all active PDP contexts sharing the same IP address and APN as the PDP context associated with this specific TI has to be deactivated.
2.2 EPS (E-UTRAN)

When considering the EPS Session Management (ESM) used for E-UTRA, then the EPS bearer context is used rather than PDP context. The EPS bearer identity identifies a particular EPS bearer context and has the same value range as per PDP context.

There are two activation procedures for EPS bearer contexts.
· default EPS bearer context activation (triggered by the network, though the UE can request a new PDN connection).

· dedicated EPS bearer context activation (triggered by the the network, the UE can request resource allocation which can end up in an activation procedure).
Note that the default EPS bearer context activation procedure is part of the attach procedure rather than in legacy 3GPP systems.

Though the ESM procedures are different than the ones defined for SM (GERAN/UTRAN). We need to consider the model of EPS bearer context and PDP context.

In ESM, there is a need in both the UE and the MME of knowing which EPS bearer context corresponds to the default and which to the dedicated. This piece of information does not exist in legacy 3GPP systems (e.g., 3GPP TS 24.008 [2]). Also, there is a new parameter called Linked Bearer Identity (LBI) which points out ‘only’ to the default EPS bearer context. The ‘linked TI’ parameter used by PDP context can point out to any active PDP context. We can conclude that the model of PDP context and EPS bearer context is different.

However, the model used for EPS bearer context has a number of problems. 

It is assumed that the UE (and the MME) has the knowledge of which EPS bearer context is the default. But this is first not possible to be known in all cases. For example, when the UE starts in GERAN/UTRAN, and later moves to E-UTRAN. 

Then, the UE does not know which EPS bearer context is the default.

Secondly, since the requirement of knowing which EPS bearer context is not aligned with legacy 3GPP systems, this would require more complex logic in integrated terminal implementation (GERAN/UTRAN and E-UTRAN). 

One may wonder whether a similar approach and model as per PDP context is possible. Therefore, the knowledge of whether a default or dedicated EPS bearer context is active can be kept in the PDN-GW, and does not need to be transferred to the UE and the MME.

Though procedures used for E-UTRAN, and for GERAN/UTRAN differ in some way, the figure 2 illustrates the example of an EPS bearer context created by using the default procedure and two EPS bearer contexts using the dedicated procedure:
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Figure 2: Example of EPS bearer contexts created by default and dedicated procedure
Seeing the figure 2 above, one can see that the EPS bearer contexts are very similar as per PDP contexts (i.e., figure 1). The PDN connection is kept in the PDN-GW (GGSN for PDP context). The EPS bearer contexts created by using the dedicated procedure share the same IP address(es) and APN as an existing EPS bearer context.
In short, the same EPS bearer context created by the default procedure and the ones created by the dedicated procedure are seen as similar as the PDP context created by the normal (general) procedure or the secondary procedure, respectively.

Using the default EPS bearer activation procedure, the UE and the network can have two or more EPS bearer contexts independent from one another (each of them using one unique IP address). While the dedicated EPS bearer context activation procedure results in two EPS bearer contexts having different QoS profiles, but the APN and IP address, will be the same for the an existing EPS bearer context, created by the default procedure.

Even more, if we consider stage 2 requirements, 3GPP TS 23.401 [3] seems not in line with stage 2. The approved CR in S2-084322, though is about mainly ISR, indicates the UE information storage elements for EPS bearer contexts. According to this, the UE does not contain any information whatsoever of which EPS bearer context is the default. All in all, if we follow stage 2, CT1 needs to consider S2-084322 and there is no requirement for the UE to have information storage of which EPS bearer context is default.

In short, there is no need to have the knowledge of which EPS bearer context is the default in the UE and the MME. Furthermore, the definition of the LBI can be modified so that it can point to any EPS bearer context within the same PDN connection, not just the default. A very similar model as per PDP context can be adopted for EPS bearer context, which provides a number of benefits; easy design in terminal implementation, not problem of knowing which EPS bearer context is default.

3. Conclusion

There is no need for the UE and the MME of knowing which EPS bearer context is the default.
Additionally, it is not always possible for the UE to know in all cases which EPS bearer context is the default. For example, when the UE starts in GERAN/UTRAN, and later moves to E-UTRAN.
When looking to the lastest version of 3GPP TS 23.401 [3], one can see that according to the UE information storage elements (section 5.6.4), the UE does not contain any information whatsoever of which EPS bearer context is the default.

Finally, following the discussion described above, the Pseudo-CR on EPS bearer context is submitted and proposed for agreement.
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