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This paper discusses the outstanding issue of conversion of PDP contexts to EPS bearer contexts, especially in the context of the default bearer context.
1. Introduction

In the recent SA2 meetings, the mapping and conversion between EPS bearer contexts and PDP contexts has been extensively discussed. We progressed a lot and some principles for mapping between PDP Contexts and EPS Bearers were agreed and captured in TS 23.401 and TS 23.060. 

But there are still several open issues, especially about handling of the default bearer context.
This paper reviews the problems and proposes a way forward to resolve the issues.
2. Discussion

The default bearer is defined as follows in TS 24.301 section 4.7.2.1
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. Any additional EPS bearer that is established to the same PDN is referred to as a dedicated bearer. The distinction between default and dedicated bearers should be transparent to the access network (e.g. E-UTRAN).
A default bearer shall be a Non-GBR bearer.
So the default bearer is treated in a special way in the system, i.e. when the default bearer is released all other linked dedicated bearers shall be released and the PDN connection is closed. The following figure is an excerpt from CT1 TR 24.801 about the EPS bearer context in the UE and the MME.
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Figure 10.3.5.1: Relation between the PDN context and the default/dedicated EPS bearer contexts

PDP contexts in 2G/3G do not have this kind of distinction. The distinction between the primary PDP context and the secondary PDP contexts is only relevant to the context activation procedure. Once the PDP contexts are established there are no differences.
This causes problems when the UE and the network need to convert PDP contexts to EPS bearer contexts during the mobility from GERAN/UTRAN to E-UTRAN. As the UE and the network locally convert PDP contexts to EPS bearer contexts without explicit signalling between them, a well defined rule should be provided for the conversion. Section 9.2.4A in 23.060 defines the principles for the mapping between PDP contexts to EPS bearer contexts, but still the following open issues need to be resolved.
Issue 1) How to derive the EPS default bearer from PDP contexts, when all PDP contexts are “equal”?
The general use case of the default bearer is to transport any IP traffic with best effort QoS. It is also used for many IP-level control packets e.g. for DHCP. So it is natural for the default bearer to be associated with a “match all” packet filter with non-GBR QoS.
By mandating the default bearer to have a “match all” packet filter, this can be used as the criterion to choose the PDP context to be mapped to the default bearer.
Proposal 1) Define “default bearer” as being associated with "match all" uplink and downlink packet filters in the UE and the PDN GW. If a PDP context has non-GBR QoS and a “match all” TFT (i.e. no TFT has been provided at context establishment), then the UE and MME shall convert this PDP context to the default EPS bearer. 
Issue 2) The UE has PDN connectivity but it does not have an adequate PDP context to be converted to the default bearer, when it moves from GERAN/UTRAN to E-UTRAN.
The current text in the TS 23.401 is stating that TAU reject shall be sent in this case. However, this will result in service interruption for the on-going services over the existing PDP contexts, as the UE shall enter EMM-DEREGISTERED state when it gets TAU reject. 

To avoid service interruption a TAU Accept message with an indication that a default bearer is not established should be sent, instead of the TAU reject.

Proposal 2: The network, either triggered by MME or PDN GW, should initiate default bearer setup procedure after the TAU procedure. The newly created default bearer inherits the common parameters from the existing PDN connection including the assigned IP address.
Issue 3) The UE has no PDP context when it moves from GERAN/UTRAN to E-UTRAN
For this case, the PDN connection itself should be established from scratch, and the UE may need to send PCO to the network in the course of the procedure. So the UE initiated PDN connectivity procedure can be triggered by a flag from MME which indicates the necessity of establishment of PDN connectivity to the default PDN. 

Proposal 3) The MME includes a flag in the TAU accept, such that the UE can initiate the PDN connectivity procedure right after the TAU procedure. 
Issue 4) The UE has PDN connections different from the default PDN in the UE’s subscription profile through GERAN/UTRAN, and it moves from GERAN/UTRAN to E-UTRAN.
Although it was discussed and verbally agreed in recent SA2 meetings that the default PDN connection can be released when connections to PDNs other than the default PDN exist to meet the ‘always-on’ requirement, the operator should be allowed to establish a default PDN connection when the UE moves into E-UTRAN.
A typical application could be the case where the default PDN is required for IMS services and registration.
Proposal 4) Allow the network to connect the UE to the default PDN, when the UE with PDN connections to non-default PDNs moves from GERAN/UTRAN to E-UTRAN. The above Proposal 3 mechanism can be used for this.
3. Conclusion
We suggest to endorse the proposals in the above section and to take these principles into account in the necessary updates of TS 23.060 and TS 23.401 for clarification of the mapping between EPS bearer contexts and PDP contexts. 
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