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Introduction
The taken working assumptions on the SAE/LTE QoS design [1] are currently questioned in SA2 [2, 3, 4, 5, 6] as well in RAN2 [7].

Especially the following restrictions are considered being in-appropriate for a new wireless system, which target the classical cellular mobile market as well as mobile broadband for the next decade, combined with the aim to provide wireless fixed broadband to residential users (e.g. DSL substitution).

In respect of the SAE Bearer management  and QoS concept TR.23.882  [1], clause 7.12.5 mandates the following limitations.
1.  ”There is a one-to-one mapping between an SAE Radio Bearer and an SAE Access Bearer.”

2. “An SAE Bearer (i.e., the corresponding SAE Radio Bearer and SAE Access Bearer) is the level of granularity for QoS control in an SAE/LTE access system. That is, SDFs mapped to the same SAE Bearer receive the same treatment (e.g,, scheduling principle).”

In our view these limitations will result in a negative impact on both the user experience and network efficiency in SAE/LTE. However, in order to allow best in class user experience, while on the other hand optimizing the network resource utilization, enhanced QoS support should be integral part of the new system. Specific attention, besides telephone users, shall be given also to handheld, notebook, PC users as well as wireless connection of LANs to the internet using the LTE air interface.
Discussion
For SAE/LTE, which will form the basis for operators business in the next decade, a more future proof solution shall fulfill the following QoS overall requirements:
· Differentiated handling based on QoS is needed for different traffic classes (RT vs. NRT)

· Example uses case: differentiation between operator offered “Premium Voice/Video” and operator- unknown “best effort internet Voice/Video”  

· Differentiation within one traffic class, especially the BE class (e.g. typically web access) is required. One of the main operator focus areas will be to offer also high quality “fixed wireless internet access”.  Example use cases:
· user/customer will ask for many several parallel prioritized “internet-services” like HTTP, FTP,P2P File sharing, email, VPN, IM, PoC etc.
· the future UE´s will be powerful multimedia devices which handle many several applications in parallel like laptops, Communicators etc. (huge extension relative to today’s typical known mobiles/UEs)

· Differentiation within one RT service between signaling and user data, also between the data streams

·  Example use cases: streaming services ( e.g. based on RTP & RTCP) 

· Differentiation inside of one “Best Effort” service

· Example use case: gaming application (potentially multiple different requirements) 

· Differentiation between operator-controlled and non-operator-controlled services 

· Example use case: Open Internet Access, preferred provider access, 3rd party provider access
The below Figure 1 illustrates the prioritization between real-time and none-real-time bearer, also the prioritization inside of one none-real-time bearer. Each Bearer has a dedicated Traffic Class Label (TCL) – which describes the SAE bearers QoS related parameters) and each Service/Application has a dedicated Traffic Class Index (TCI) for differentiation (providing an inband prioritization per packet). 
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Figure1: Differentiation between real-time and non-real-time services and inside of  “Best Effort”

The below Figure 2 illustrates the prioritization between operator-controlled and non-operator-controlled services. E.g. each provider would be supported by a number range of Traffic Class Index (TCI).
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Figure2: Differentiation between operator-controlled and non-operator-controlled services
In our view, the above QoS overall requirements can be achieved by removing the one-to-one mapping between SAE access bearer and Radio Bearer, and by allowing more efficient and flexible scheduling in the eNodeB (i.e. different treatment of packets/SDFs within the SAE bearer in the scheduler).  In order to enable such efficient and flexible scheduling decisions in the eNodeB scheduler, prioritization of arriving packets should be performed based on a relative priority indication per IP packet. In order to get this priority information into the eNodeB scheduler the current LTE/SAE QoS framework just needs to be enhanced by providing such priority indication per IP packet over the S1 interface. We therefore propose to include a priority indication of X bits (value of X is ffs) into the not yet defined S1 user-plane protocol. The priority would be set by the PCEF (assignment of PCEF to SAE architecture is ffs) based on operators policies, e.g. content inspection.

Note, a proposal to include this mechanism in TR 23.882 can be found in [6].
Proposal
It is proposed that RAN2 take these operators QoS requirements and use cases into account when designing the L2 QoS support for LTE/SAE. Depending on the ongoing discussion in SA2 the impact of the proposed modifications on RAN2 would be the following:
· One SAE bearer would share multiple priorities of packets and hence the need for multiple RLC instances/SAE radio bearers per SAE access bearer should be supported. It is further assumed that also multiple priorities could share one RLC entity (e.g. when the relative priority is taken as input for the scheduling decision).
· One PDCP instance has to support flows of multiple priorities/services and in-sequence delivery might not be provided. Means to provide also ROHC header compression without in-sequence delivery needs to be investigated. It should be noted that IETF is currently working on ROHC profiles which could solve this [8] and provide the additional flexibility.

· The impact on the security architecture should be discussed together with SA3. It should be noted that SA3 has not yet taken a firm working assumption in the security design for LTE/SAE, although some companies claim that UTRAN security principles should be used as much as possible.
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