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1 Introduction

In this contribution, we discuss and propose a way forward to simplify the inter-working (e.g., roaming for home routed traffic) between networks that only support a GTP-based S5/S8 and networks that only support an IETF-based S5/S8.

We believe that simplifying such inter-working is important to facility a rapid deployment of an infrastructure that enables roaming between "GTP only" and "IETF only" operators. This in turn will be an important stepping stone for an early adoption and success of the EPS.
2 Discussion
2.1 Requirements for an IETF-based S5/S8
Today GPRS roaming is deployed based only on the concept of home routed traffic. For this purpose, a GTP-based roaming infrastructure has been widely deployed across the globe. GTP includes a user plane protocol (GTP‑u) and an associated on-path control plane signaling protocol (GTP-c) which provides two main services: (1) mobility management, i.e., the management of mobility tunnels, and (2) QoS management, i.e., the management of bearers. See ‎[2]. GTP has been adopted for EPS on S1, and the GTP-based S5/S8 reference points.
SA2 is currently working on an alternative to GTP based on IETF protocols for the S5/S8b reference point. It can be expected that that alternative will also provide the two main services mentioned above (mobility and QoS management). A key advantage that can be expected from an IETF-based solution is that it will be agnostic to a specific access network technology.
However, given its wide deployment and operational stability, it is more than unlikely that today’s GTP-based infrastructure will be turned off “over night” and replaced by an IETF-based solution. We therefore believe that the IETF-based solution to be specified by 3GPP should fulfill two key requirements:
· It should allow for incremental deployment

· It should allow for simple interworking with today’s GTP-based infrastructure

2.2 Proposed Solution
To fulfill the requirements put forward in the previous section, we believe that the choice of protocol should not put extra requirements on the architecture since that would make inter-working & roaming between IETF and GTP based 3GPP systems more complex. Therefore, there should be a single functional split between network entities independent of protocol variant. Differences in solution should first be motivated by agreed requirements. This is important for rapid deployment and inter-working between GTP and IETF based S5/S8. This is further motivated in ‎[3].
For this we believe that the following principles need to be agreed:

1. one-to-one bearer mapping in S-GW (between S5/S8 and S1) regardless of PMIP or GTP
2. on path signaling on S5/S8b

Figure 1 shows the EPC bearer principles agreed for GTP in 23.401. There is a one-to-one bearer mapping between S5/S8a and S1. 

[image: image1]
Figure 1. EPC bearers over GTP based 3GPP access
We believe that the same principles should apply to a PMIP based S5/S8. Figure 2 shows the architecture of a PMIP based S5/S8. 
In ‎[2] it is motivated why the support for identifiers in an encapsulation protocol of the IETF based S5/S8 and on S2a/S2b are necessary. A simple choice for such an encapsulation protocol is GRE with the key field option ‎[4]‎[5].

Given that GRE (or an alternative) is anyway required, we propose to use GRE to support a one-to-one bearer mapping between S5(IETF)/S8b and S1. Thus, we propose the GRE key field to carry the bearer ID. The bearer mapping principles would be the same as for a GTP based S5/S8. 
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Figure 2. EPC bearers over PMIP S5/S8 3GPP access
In addition to the bearer ID carried over GRE we also see a need to add bearer signaling to S5(IETF)/S8b. See also ‎[1] which motivates why support for admission control requires per bearer signaling procedures. Figure 3 outlines the principles of the on-path signaling for IETF based EPC. Details on the protocol choice for bearer signaling are not discussed in this contribution. However, we see, among others, Diameter as one suitable protocol.

We see the following advantages with on-path signaling: 

· Better inter-working between IETF & GTP based S5/S8 for 3GPP access

· Serving GW not involved in SDF to bearer mapping, removes complexity and duplication of functions into multiple nodes 
· Enables rapid deployment of roaming between 3GPP and non-3GPP systems
· Enables better interworking within 3GPP access and within and between 3GPP and non-3GPP accesses

Thus enabling one “common EPS” for all accesses functionally which helps the IMS, PCC and service deployment aspects from EPS, removing the functional differences within EPS which also can lead to impacts on the areas outside of EPS.
See also ‎[3] for further advantages of on-path signaling.
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Figure 3. IETF based S8b for 3GPP access
3 Conclusion and Proposed Way Forward
Based on the discussion in this contribution it is proposed that SA2 agrees to the following principles for 3GPP access over IETF protocol variants:
· Bearer IDs on the user plane S5(IETF)/S8b are carried in the GRE key field
· On-path signaling on the control plane S5(IETF)/S8b
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