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This contribution provides a compromise proposal for the QoS signaling on IETF based S5/S8 applying the off-path signaling approach. In addition, the functional split between the PGW and the SGW with regard to PCC and QoS functionality is clarified.
1. Introduction

TS 23.402 is still missing the means for QoS signaling for the IETF based S5/8 as such information is not possible to be transferred by the currently envisaged protocols for these reference points.
This contribution first discusses a list of principles to guide the solution evaluation for solving the QoS/PCC aspect in TS 23.402. Without clearly defined principles, the solution space is unbounded and it will be hard to find a common view towards any proposed solution. Out of these principles a compromise idea is derived which should accommodate for the main desires of the two camps. A proposal for updating TS 23.402 is contained in S2-073383.
2. Guiding principles
2.1 Service specific policy control and charging functionalities shall remain combined
It took about two Releases to successfully integrate the QoS policing and the charging functionality. The outcome is a PCC functionality which is optimized regarding the efforts for packet inspection, packet treatment and the related control signaling. A streamlined architecture without duplicity in service information distribution and bearer inspection could be achieved.
Undoing this harmonization and merge and reinstating two separate architectures and functionalities for policy control and flow based charging would result in high efforts to achieve synchronization and correlation between all involved entities. For example, packets which are discarded by one entity should not be counted by the other one. 
We therefore conclude that service specific policy control and charging functionalities should be kept combined. 
2.2 Single service aware PCEF in PDN-GW
Having more than one PCEF in the user plane should not be desirable in typical deployments. Furthermore, it would be required to maintain a tight synchronization and correlation between the PCEFs especially regarding the accounting information they are generating. We therefore conclude that it would be beneficial to avoid in general a PCEF chaining for providing service specific and dynamic PCC functionality. 
PCC functionality needs to work regardless of whether an intra-system handover occurs or the user even changes the IP-CAN. The impact of a handover can be minimized and at the same time the handover duration can be optimized if the PCEF is allocated to the PDN-GW. This is mainly due to the fact that PCEF relocation can be avoided. Especially, there would be no need to set-up any new control signaling connections or to handle this take over in the charging systems. 
Having a PCEF in the PDN-GW would also allow the usage of PCC and especially service specific charging for non-3GPP IP-CANs which are not offering any PCEF functionality or not even any QoS support. It should be noted that PCC as well allows for applying rather simple policy and charging control concepts for e.g. IP-CANs which are operated based on flat-rate charging. 
Based on all the above points we conclude that the full PCC functionality should be provided by a single service aware PCEF that is located in the PDN-GW. 

2.3 Conclusion on the guiding principles

Based on the discussion about the guiding principles we believe that the full PCC functionality can be provided in the best way by having only a single service aware PCEF in the PDN-GW. This however does not preclude that a certain policy control or charging functionality is provided by more than one entity but such an approach requires service unawareness and thus also benefits from an aggregated packet treatment.
3. Compromise Idea
3.1 General concept

We understands the desire for keeping the access specific functionality (like the bearer-concept) out of the core network parts of TS 23.402 that are intended to be common for all IP-CANs. Consequently, the off-path out-of-band signaling approach can be applied to achieve a QoS signaling that is independent from the mobility signaling. On the other hand, a clear functional split between the SGW and the PGW with respect to the QoS and PCC functionality is required to minimize the differences between the two architectures (as described in TS 23.401 and 23.402) and to optimize the overall system.
As derived from the guiding principles discussion the PDN-GW should contain the complete PCEF providing all the service specific PCC functionality. 
The SGW should contain only a limited PCEF restricted to the functionality that is needed for the handling of S1 bearers. Thus the SGW does not need to be aware of any services and not able to provide any service specific functionality. The QoS signaling and policing is done on a QCI granularity as well as the accounting which is probably required for the inter-operator charging. The main SGW functionality in this respect is however the S1 bearer handling, i.e. the control of S1 bearers based on the QoS information received from the PCRF and the mapping between S1 bearers and the downlink traffic arriving at the SGW across the IETF based S5/S8.
Figure 1 shows the compromise proposal applied to the relevant parts of the 23.402 architecture. For a better separation between the complete PCEF and the limited PCEF functionality in the SGW we propose to use a different terminology, namely Policy Enforcement Function (PEF) and S7-/S9-.
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Figure 1: Non-roaming architecture
3.2 Details about S7- and S9-
The new reference points S7- and S9- are using the same protocol as the S7 and S9 reference points. They are however different in the sense that they need to support only a subset of the parameters as all the service specific information (especially the charging control related) is not required since the SGW does not need to provide any service specific functionality. The remaining parameters are covering the provisioning of the authorized QoS information on a per QCI granularity, the UL TFTs and enable the transfer of access specific information to the PCRF (e.g. RAT-type).
The S7- reference point should be shown whenever the operator owns the non-3GPP IP-CAN, i.e. whenever it is possible that the PCRF directly interacts with the gateway in the non-3GPP IP-CAN. In case the non-3GPP IP-CAN is owned by another operator the S9- reference point should be shown representing the interaction with a PCRF (or an alternative controller) of the non-3GPP IP-CAN.

3.3 Bearer handling details
The two aspects of the S1 bearer handling are the control of S1 bearers based on the QoS information received from the PCRF across S7- and the mapping between S1 bearers and the downlink traffic arriving at the SGW across the IETF based S5/S8. 

The control of the S1 bearers is based on the QCI and the bitrate information provided by the PCRF. For each QCI received the SGW initiates a dedicated bearer establishment procedure using the bitrate information in addition. If at a later point in time the bitrate information is updated by the PCRF the SGW needs to initiate a bearer modification procedure. Bearer events are forwarded to the PCRF using the existing PCC means.
The mapping between S1 bearers and the downlink traffic - can be also seen as a packet classification function. We identified at least two ways in which the packet classification can work: based on IP-5-tuple analysis or based on a packet marking which has been done by the PCEF in the PGW. Both approaches should be analyzed further but could be standardized as options to accommodate for different core network deployments. 
4. Proposal
Based on the above discussion we would like to make the compromise proposal to agree on the off-path out-of-band QoS signalling for the IETF based S5/S8 together with a functional split of the PCC/QoS functionality that mandates the PCEF in the PDN GW while restricting the SGW functionality to the S1 bearer handling, i.e. making the SGW work on QCI aggregates only and thus making it service unaware.
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