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Introduction
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 T-Mobile’s view these limitations could result in a negative impact on the user experience as well as network inefficiency 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. 

Discussion

Today typical IP access technologies such as WLAN, xDSL offer users a straight forward connection that is used for all services without any possibilities to differentiate. Hence all services will receive the same QoS treatment.

Legacy 3GPP systems support a certain degree of service differentiation by allowing several parallel bearers, where each bearer supports a dedicated QoS profile. The actual service differentiation is then achieved by assuring that service data flows (SDF) are assigned to the proper bearer ( i.e. the bearer whose QoS profile matches the requirements of the service). While these capabilities represent a significant enhancement over WLAN and xDSL  there are still a number of shortcomings:
· Requires parallel bearers only for the purpose of QoS differentiation 
· There must be as many parallel bearers as differentiable services; however, the number of supported parallel bearers may be limited

· Signalling overhead and potentially delay to manage the bearers (setup and reconfiguration, etc)
· Loss of efficiency in radio resource management

· No possibility to differentiate between services / SDFs sharing the same bearer (e.g. Web, FTP, p2p, …)

For SAE/LTE, which will form the basis for operators business in the next decade, a more future proof solution to avoid the above disadvantages must be found, adhering to the following principles. 

· When parallel services are used, the available (radio) resources shall be distributed between them reasonably. E.g. downloads shall not block parallel interactive web browsing.

· QoS/priorities need to be assigned/changed by the operator easily and quickly to both existing and new services so that service specific treatment can be assured.  Any such adaptation must be able to match the dynamics at which the internet evolves.

· In order to avoid wastage of radio resources, radio resource usage for each SAE bearer has to match dynamically the characteristics of the packet flow on the bearer. E.g. If the SDU block size on the air interface is too small compared to the user plane packet size then there will be excessive header overhead. In contrast, if the block size is too large then only fractions of the SDU block size  utilised by user data packets, or padding and concatenation is needed.
· All the above must be achieved with minimal signalling. Especially with regards to the best effort traffic class, T-Mobile sees unnecessary constraints in terms of signalling overhead and establishment/reconfiguration delay when several parallel SAE bearers need to be established/maintained. 
· The new air interface allows for fast allocation/deallocation of radio resources (“chunks”) which should form the basis of efficient QoS handling. 
In T-Mobile’s view, the above requirements can be achieved by removing the one-to-one mapping between SAE access bearer and Radio Bearer, and by allowing more efficient scheduling in the eNodeB (i.e. different treatment of packets/SDFs within the SAE bearer in the scheduler).  In order to enable such efficient scheduling decisions in the eNB scheduler, it would be beneficial to perform packet prioritization of arriving packets based on a relative priority indication per received IP packet over the S1 interface. In order to get this information into the eNB scheduler the current LTE/SAE QoS framework just needs to be enhanced by providing a priority indication per IP packet over the S1 interface. T-Mobile proposes 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 UPE (based on operators policies, e.g. content inspection).
Note, a proposal to include this mechanism in TR 23.882 can be found in [2].
Proposal
It is proposed that SA2 and RAN2 (potentially RAN3) jointly evaluate and discuss the above issues. A LS along these lines should be sent to RAN2.  
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