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This contribution discusses the different possibilities of QoS signalling for the IP-CAN bearer especially with the focus on non-3GPP IP access systems. 

Introduction

For 3GPP IP access systems the QoS signalling is an inherent part of the IP-CAN bearer signalling, i.e. whenever a new IP-CAN bearer is going to be established its corresponding QoS parameters are negotiated in parallel. Therefore, assuming that the S5/S8 signalling is based on GTP, no further means for the transfer of QoS information would be required.
There is a different situation with respect to non-3GPP IP access systems. First of all, the provisioning of guaranteed QoS plays a much lower role last but not least due to their simpler realization of the air interface.  Secondly, these access systems are usually only used to realize hotspots with a limited or even no support of mobility. Consequently, there was so far only a limited interest in providing a means for supporting a bearer concept or negotiation of QoS parameters in non-3GPP IP access systems. Recent work in 3GPP for I-WLAN as well as in IEEE for WiMAX started to introduce QoS support, signalling of QoS parameters and related controlling mechanisms. 

 Discussion

Based on the high level architecture of SAE (as covered in TS 23.402), different possibilities for the QoS signalling with non-3GPP IP access systems are introduced and discussed. While the contribution focuses on S2 the same argumentation is applicable for S8b in the roaming architecture.
1. Mobility protocol extension
The mobility related signalling could be extended by the desired QoS parameters for one or more IP-CAN bearers. The mobility client as well as the PDN SAE GW (home agent) would have to be extended to manage and signal the QoS information in parallel to the mobility information. This could also require the introduction of a new message from the PDN SAE GW to the mobility client for requesting QoS parameters.

[image: image1]
While this would avoid any additional infrastructure, a specific realization of the mobility protocol would be required. Its acceptance and disposability would probably be mostly depending on the mobility solution (client- or network-based). One of the main advantages seems to be the potentially tight coupling between the mobility and the resource availability checking.
2. On-path QoS signalling 
In addition to the mobility related signalling, a separate signalling of QoS information could take place between the PDN SAE GW and the non-3GPP IP access systems (the figure would be the same as above). Protocol candidates seem to be NSIS or RSVP. 
Such QoS signalling protocols can be expected to be supported by IP routers and therefore, should also be available in the non-3GPP IP access system. Thus, additional infrastructure can be avoided although some configuration efforts for the routers will be required. Another advantage of this solution is the relative independence from the intermediate transport network between the PDN SAE GW and the non-3GPP access system. As long as the transport network understands the QoS signalling protocol, the required resources can be allocated dynamically. This could simplify the inter-operator agreements.
3. Re-use of AAA infrastructure
Instead of introducing a dedicated QoS signalling protocol, it could be also possible to re-use the AAA infrastructure, i.e. the Radius or Diameter protocol. The messages and parameters for the negotiation of QoS information is to a large extent available from the Radius Accounting application. However, for Radius the introduction of a new message from the PDN SAE GW to the Radius/Diameter client for requesting new QoS parameters may be required.


[image: image2]
It can be expected that the AAA infrastructure is already available within a non-3GPP IP access system (e.g. in I-WLAN PDG). Recent work within 3GPP to replace Radius with Diameter may provide the above mentioned missing functionality.

4. PCRF with multiple legs
The idea behind this solution is the re-use of the PCC architecture to provide the non-3GPP IP access system with the needed QoS information. While the PCRF interacts with the PDN SAE GW to achieve the complete PCC functionality of QoS and charging control for services, QoS information is additionally exchanged with the non-3GPP IP access systems on an IP-CAN bearer or aggregate basis.

[image: image3]
There are a number of disadvantages for this solution. Firstly, it requires the support of the 3GPP specific S7 reference point by the non-3GPP IP access system. Secondly, operators of non-3GPP IP access systems may like to have some kind of control about the usage of the resources and may be not willing to accept an external controller. There is also some kind of inefficiency in the signalling especially for the transfer of information from the non-3GPP IP access system to the PCRF and the potentially following reactions.
5. PCRF-PCRF interaction
There is another solution thinkable in which the non-3GPP IP access system contains its own PCRF that interacts with the PCRF of the PDN SAE GW operator. 

[image: image4]
While this solution overcomes the lack of control for the non-3GPP IP access system operator, it also requires the support of a PCRF in its network. Furthermore, most of the available functionality would not be required at all (as it was only intended for the visited GW scenario which needs to provide the full PCC functionality). 
Proposal

Based on the discussion above, we think that the first three solutions have a number of advantages compared to the last two that rely on a re-use of the PCC architecture:
- similar behaviour of the PDN SAE GW with respect to IP-CAN bearer handling and QoS treatment for 3GPP and non-3GPP IP access systems

- simplified coupling of mobility and QoS treatment (e.g. inter-system handover depending on the availability of resources)

- less complex requirements for the non-3GPP IP access systems

- PCC architecture remains uninfluenced and focussed on the QoS and charging control for services

Therefore, we would like to propose to continue the discussion of the QoS signalling towards non-3GPP IP access systems by excluding any solution that makes use of the PCC architecture.  
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