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Discussion & Decision
1 Introduction

Efficient Quality of Service (QoS) support is seen as a basic requirement by operators for LTE [1]. 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. 
In recent SA2 and joint SA2/RAN2/RAN3 meetings aspects of QoS support for LTE/SAE were discussed and basic principles are captured [2]. Essentially, the QoS design for SAE/LTE is based on the QoS design of the current UMTS system reflected in [3]. The SA2 described QoS makes use of an SAE Bearer Service architecture with a one to one mapping between an SAE Access Bearer and an SAE Radio Bearer. This fixed coupling of SAE access and SAE radio bearer is described in [3]. The  general understanding is that the SAE/LTE  QoS design should be less complicated than the current solution.
A fundamental design criteria for SAE/LTE is the existence of a default IP bearer/connectivity which is available once the UE attaches to the network and obtains an IP address. It is our understanding that this default IP bearer/connectivity is typically (but not limited to) a bearer of the traffic class “best effort” (BE) 
  allowing access towards the internet or any other IP based system/subsystem (e.g. operator provided web/wap portal “T-Zones” etc). 
In [4] a view was provided to SA2 that the limited granularity of QoS, based on the pure SAE bearer concept, and it was shown that this is insufficient for next generation mobile networks. Especially the equal treatment of data packets e.g.  BE class (provided on the default connectivity) lacks flexibility with regards to improved packet scheduling opportunities. From an air-interface perspective, an OFDM-system allows very flexible resource assignment. Based on practical experience with Rel-6 networks (e.g. HSDPA/HSUPA) different services originated from the internet, all using the BE class, can not be treated in the most optimum way, as all packets are treated in the same way. Efficient network utilization and best user experience require a differentiated packet handling scheme for traffic utilizing the (BE) default connectivity. In order to serve wireless customers best, the SAE/LTE system should allow a QoS mechanism which enables the eNB scheduler to also consider relative packet priority within the same SAE access bearer as an input for the scheduling decisions. 
An overall SAE/LTE QoS concept  presented to SA2 is described in [4]. Here priority indication within an established SAE access bearer isconsidered during the scheduling decisions in the eNB. Similar concepts, based on IETF defined DiffServ mechanisms, were proposed to 3GPP for SAE/LTE QoS in [5] and [6], but never analyzed in details nor considered for the QoS design in SA2. 

We would like to raise the topic to RAN2 which is in charge of the air interface scheduler and strengthen the requirement from the operator side to design a system allowing fine granular QoS support/per packet utilizing the opportunities of the new air interface (e.g. the 0,5ms TTI and flexible chunk allocations together with different coding/modulation schemes) which are best suited to be integral part of a wireless network providing superior user experience.   
2 Discussion
2.1 Per packet priority indication on S1 
Based on the current text in SA2 TR 23.882 [2] the minimum granularity for LTE/SAE QoS control is an SAE bearer. In case different treatment on the air interface is needed, an additional SAE bearer must be set up in order to allow QoS differentiation or prioritization on the air interface. 

Clearly, with regard to best effort traffic class (BE) there are unnecessary constraints in terms of signaling overhead and establishment/reconfiguration delay as several parallel SAE bearers need to be established on attach. Setup and reconfiguration delays negatively impacting the user experience are also mentioned in [10].
In order to efficiently allow scheduling decisions in the eNB scheduler, it would be beneficial to allow packet treatment of arriving packets based on marking of IP packets. In order to get this information into the eNB scheduler the current LTE/SAE QoS framework just needs to be enhanced by providing a treatment based on packet marking. [the marking is provided at the UE and PCEF/UPE.] The treatment associated with a specific marking would be provided to the eNB by a node which FFS. . This proposal was presented in [4] and allows finer granularity than concepts based on DSCP (DiffServ Code Points) proposed in [5] and [6]. 

In RAN3 meeting in Shanghai, Ericsson proposed a “label approach” which is also captured in SA2 TR in [2]. Also we believes that such a “SAE bearer labeling” is beneficial for the operator and general simplification. In [4] this label is called “Traffic Class label (TCL)” and associated with each SAE bearer. In order to allow significantly different QoS (e.g. to distinguish between NRT (“internet access”) and RT (“VoIP, video, streaming”) bearers) also we believe that a separate SAE bearer with different TCL needs to be established. We foresee the “label” as a kind of RAB description (as today defined in 34.108/25.993). In RAN3 the discussion was around the “openness” of such a label indication via the S1 interface [8]. T-Mobile believes that 3GPP should defined a minimum set of “labels” at least for services requiring tight handling as we do for CS RABs today. Currently we foresee these 3GPP defined “labels” necessary for VoIP (NB-AMR, WB-AMR) and potentially video and streaming. Also for the best effort class a small number of labels could be defined. Those “labels” can be easily used in inter-operator roaming agreements to ensure correct “traffic handling”. Details of this are left for further discussion between SA2/RAN2/RAN3.

If we assume a “label” (TCL) describing a BE SAE bearer, we might end up with only a limited set of parameters, which are:

· UL/DL max bitrate

· UL/DL guaranteed bitrate (for RT)

· …

Proposal 1: Per packet marking should be available for the eNB scheduler by means of packet marking inside the SAE bearer to be considered for scheduling decisions.
Proposal 2: A set of “Traffic Class Labels”, describing the traffic handling behaviour, should be defined in 3GPP to allow consistency. 
2.2 Use of different radio configurations for different packet priorities

If the one-to-one mapping of SAE access bearer and SAE radio bearer is removed from the QoS design the eNB scheduler would have the opportunity to use different treatments  without the need of setting up additional SAE access bearers. By doing this the eNB could provide different treatments depending on the packet marking of the arriving packets. In general the arriving packets would be handled as defined with the QoS label for the SAE bearer (“Traffic Class Label”) and scheduled according to the treatments associated with the markings . This would mean the in case the max scheduling delay for an SAE bearer with label X (e.g. the default one) would be 1000ms it is up to the eNB scheduler to schedule priority 1 data within e.g. 100ms, priority 2 data within 200ms, … and priority 15 data within the max. queuing delay.

If the packet characteristic of the arriving packets would be significantly different  (e.g. due to the fact that a huge amount of data packet form the internet is of limited size [9], [10]) the eNB could assign very different treatments for small packets and reasonable large ones. This opportunity would not be given, if all packets are given the same treatment. 
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Figure 1 – different over the air treatment depending of IP packet size
Proposal 3: The QoS design should allow for different treatment  at the eNB for packets delivered over one established SAE bearer. A flexible mapping of SAE access bearer and SAE radio bearers should provide efficient transmission over the air.
3 Proposal
RAN2 is requested to discuss and agree the following text for inclusion in Section 8 of TR 25.813 –

“In order to minimise QoS related signalling overheads and UE complexity, 

· the eNB scheduler should be able to utilise packet marking (provided via the S1 interface and by the UE). 

· The required treatment, to be associated with a packet marking, is to be provided to the eNB and need not be provided as part of SAE bearer establishment.
· The QoS design should allow for different treatment at the eNB for packets delivered over one established SAE bearer. A flexible mapping of SAE access bearer and SAE radio bearers should provide efficient transmission over the air.”
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� The term „best effort“ traffic class is not used in QoS terminology anymore, but is used here to describe a plain WWW access for example
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