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1
Introduction
At the last RAN2 LTE AH meeting the mapping of SAE Radio Bearer and SAE Access Bearer was discussed. While current assumption of SA2 is that the SAE Bearer shall be the granularity of QoS control, some companies see benefits to be able to perform a per-packet-differentiation even within a single SAE Access Bearer [2]. As conclusion a LS was agreed on the email reflector [1] asking SA2 on the rationale of SA2 experts assumption. SA2 as well as RAN2/3 will continue to discuss the issue during this week. The main issue to be decided is if 
1. one SAE Access Bearer shall be mapped to exactly one SAE Radio Bearer, or if

2. one SAE Access Bearer can be mapped to multiple SAE Radio Bearers. 
Amongst other the impact of possible solutions on SAE Radio Bearer establishment/modification, on signalling on S1/X2 as well as radio resource allocation and QoS differentiation on the radio must be investigated. 
At the last meeting RAN2 was also discussing application scenarios and what requirements the actual concept should provide. While not looking at the detailed proposal, this contribution proposes some requirements based on assumptions of future application. 
2
Application requirements concerning QoS differentiation
Today it is common practice that mobile user run multiple applications at the same time. Furthermore there may be traffic ongoing the users are not even aware of e.g. presence information, software updates, synchronisation, etc. We can expect an exponential grow of number of applications during the deployment of LTE. How many different QoS levels these applications will require can not easily been answered during the specification phase, such that a scalable and flexible solution should be preferred.  
While both approaches provide general flexibility it seems that method 1) (the one-to-one mapping) is limited by the number of SAE Access Bearer and SAE Radio Bearer that can be set up, while method 2) is only limited by the SAE Radio Bearer. 
Already today there are applications that require continuous QoS differentiation over radio interface, e.g. the AMR speech codec. The same functionality should of course be provided with LTE and is supported by both concepts. 
While for applications like this a continuous QoS differentiation during the ongoing session is required there are other applications the may only make use of this for a certain period of time of the session.  Examples are: 

· TCP connection management messages could be prioritized, 

· TCP Acknowledgements could benefit from a lower loss rate, 
Such a prioritization could for instance directly influence the user experience when clicking on a web link. Such kind of packets requiring different treatment may be very infrequent or only needed at the beginning of a session. In such scenarios it may not be worthwhile to start a signalling process to establish or modify a SAE Radio Bearer just to treat a certain packet different. 

Another example is gaming applications that often use proprietary transport protocols. For gaming we may want to distinguish between scene update information and event information or there may be a video transmission between different levels of a game. Furthermore some chat tool embedded in the application that may or may not be used by the player. Yet another example are Rich Media Applications as for example currently specified in 3GPP SA4 under the acronym ‘Dynamic and Interactive Multimedia Scenes (DIMS)’ [3]. This framework might for example be applied for Interactive Mobile TV applications. In this environment a single application usually contains a mixture of constant bit-rate real-time data, e.g. video, scene descriptions and scene updates which are bursty of nature, and background file or script information, e.g. a logo or voting application, with main issue being reliability. 
From the examples given it is clear that t may not necessarily be known at the connection setup what kind of differentiation of QoS will be required and the QoS requirements may actually change during a connection live time. An instantaneous QoS configuration “on the fly” is required as soon as such packets are detected. Unless there is a simple and quick SAE Radio Bearer establishment/modification procedure this requirement seems to be difficult to fulfil with method 1) as it is now. 
Although there does not seem to be a clear written definition of a Radio Bearer in 23.882 or in 25.813, it is generally assumed that it a bearer mainly defined by a configuration according to a specific set of QoS parameter. If IP packet specific information is provided to the eNB over the S1 interface the scheduler may use this information within the scheduling process or for adaptation of some other radio parameter. Since the scheduler is usually implementation specific it may not necessarily change the Radio Bearer definition. Nevertheless particularly a prioritization of packets may result in a out of sequence delivery to higher layer which needs to be considered in higher layer unless multiple PDCP/RLC entities are created. 
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Conclusion

In this paper we analysed the two proposed methods from an application point of view. Although both methods could support currently existing applications, it seems that method 2), the possibility of mapping one SAE Access Bearer to multiple SAE Radio Bearers, has some advantages in terms of flexibility and scalability. Given the variety of applications SAE/LTE should support in the future the selection should be made after proper investigation. We feel that method 1), with a QoS granularity on SAE Bearer level, imposes a too strong limitation for a technology to serve all future application coming up in the next decade. There may also be the possibility to enhance the method 1), e.g. by providing additional scheduling information to the eNB. The complexity of a solution fulfilling all application requirements should be studied and methods to avoid out of sequence delivery to higher layer should be derived if needed. 
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