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Abstract of the contribution: This paper discusses a solution for the EPS to handle 2/3G attached UEs with GBR PDP context only.
Introduction

In the last SA2 meetings a problem was discussed regarding the handling 2/3G attached UEs that have no PDP context established which can be mapped to an EPS default bearer. This problem needs to solved especially for the situation that a UE is moving from 2/3G to eUTRAN but also if legacy UEs are supported by the EPC, i.e. in case of using the S4-S5/S8 connection to the PGW.  

Discussion

There should be in principle two main solutions to solve this problem: a) to avoid that this situation occurs and b) to establish the EPS default bearer. In the following, both principles are discussed in detail.
Solution A: avoiding the situation of having no PDP context that can be mapped to the EPS default bearer
The main idea behind this approach is the assumption, that the LTE capable UE requires a similar if not identical bearer treatment in both accesses (2/3G and eUTRAN). Depending on the APN, a certain set of services has to be supported which means that there are one or more different QoS settings and thus bearers required. Consequently, the established bearers and thus the currently running services can be continued even if a handover to the other access occurs (assuming of course that sufficient resources are available in the new radio cell).
Since there are different concepts for the bearer management in 2/3G and EPS (UE initiates the first PDP context in 2/3G while EPS establishes the default bearer during attach), it should be possible to require from a Rel-8 UE that is LTE capable to establish a PDP context that is suitable to be mapped to the EPS default bearer directly after the attach. If this is done by the UE, we would avoid the situation described above.

As only LTE capable UEs can move from 2/3G to eUTRAN we solved one part of the problem. However, we also need to cover the legacy UEs that are supported by the EPC. For these UEs we can assume that they don’t need a default bearer as such, as they would have established a corresponding nGBR PDP context otherwise. Consequently, they don't have to follow the same concepts we designed for LTE (especially regarding the default bearer and the always on paradigm). If these UEs are working with a (single) GBR bearer only, we have to continue to support them as they are. And one can also expect that such UEs could simply reject the network initiated activation of a second bearer (as they might be configured to use a single bearer only). We just need to state that there is a specific scenario in which we either have a GBR default bearer or no default bearer at all.
Solution B: establishment of EPS default bearer

The main idea behind this approach is to establish an EPS default bearer if a UE moves from 2/3G to eUTRAN and there is no PDP context established that could be mapped to a default bearer. As the UE is not able to directly trigger an EPS bearer establishment, only a network entity can do this. It seems that the PGW is in a better place as it knows in addition to the QoS of the established bearers any filter restrictions that are in place (so even if there is a nGBR PDP context available, the filter restrictions could make it impossible to use it as the default bearer). The PGW could thus initiate the establishment of the default bearer or modify the filters assigned to an nGBR dedicated bearer and thus change it to a default bearer. It is however not clear how the EPS subscribed QoS can be provided to the PGW.
This approach requires some complexity to detect and overcome this problem. Furthermore, there might be the need to assign a TFT to the single GBR PDP context a UE may have when attached to 2/3G. So before establishing the default bearer, the PGW needs to check whether a TFT is used for the mapped dedicated bearer and if not, assign one (which is probably not yet covered by the existing procedures).
In addition, for legacy UEs that are supported by the EPC via the S4 the PGW must be able to handle the situation that such UEs could reject the network initiated activation of a second bearer (as they might be configured to use a single bearer only). Which means in the end that we would have to support the same situation as for solution A: there is a specific scenario in which we either have a GBR default bearer or no default bearer at all.

Proposal
The paper discussed the two principle solutions for the handling 2/3G attached UEs that have no PDP context established which can be mapped to an EPS default bearer. It seems that having two separate treatments for legacy and LTE capable Rel-8 UEs represents the less complex approach. Consequently, we would like to propose to solve the problem by:
· requiring from a Rel-8 UE to establish a nGBR PDP context directly after the attach

· stating that there is a specific scenario for legacy UEs that are served by the EPS via S4 in which we either have a GBR default bearer or no default bearer at all.
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