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1 Introduction

During the last RAN2 meeting an email discussion on “Scenarios on UL buffer reporting/scheduling schemes in LTE” was agreed on kicked-off by T-Mobile on July, 21st. The report of the email discussion can be found in [1]. Besides this email discussion, this document provides typical scenarios and requirements from operator side. These scenarios and requirements should be taken into account for the UL reporting and scheduling design for E-UTRAN in order to fulfill the requirements to provide efficient resource allocation as well as best in class user experience with the new system. It should be noted that LTE does not only target mobile use, but should also allow efficient QoS for office or home wireless access (e.g. a PC/notebook or even small private or office LAN connected via the LTE air interface).
2 Operator requirements with regard to UL scheduling
This section outlines requirements from operator perspective which should be fulfilled with the E-UTRAN system design for uplink: 

1. Clear differentiation (prioritization) between signaling (C-Plane, e.g. RRC, NAS) and user plane should be provided. E.g. signaling should have the highest priority in UL reporting and grant assignment.
2. Clear differentiation (prioritization)  between real-time (RT – e.g. VoIP) and non-real time services (NRT – e.g. internet access) should be supported. 
· It should be possible to satisfy the guaranteed bitrate requirements for RT services before resources are assigned to non-guaranteed services.

3. Clear differentiation (prioritization) between SIP and NRT user plane data should be supported.

4. Clear differentiation (prioritization) between traffic associated to emergency services (incl. SIP and VoIP, potentially emergency data transfer/telematic data (automatic emergency call from cars), etc.) and traffic associated to non-emergency services should be provided.

5. Also within NRT services/Radio Bearers it should be possible to avoid resource starvation. 
6. Within one “class” of bearers/services – e.g. background – the data to be sent within the assigned UL grants should be selected based on relative priorities of the data/radio bearer. E.g. if TFC selection is used, these priorities should be an input for the TFC selection process.

7. The UL reporting should allow fine granular buffer report (e.g. per radio bearer or per radio bearer group) in order to allow the eNB scheduler to identify for which RB/service data is to be sent. 

8. The UL grant assignment should take to fine granular reports from the UE into account when assigning UL resource grants. A finer than per UE grant assignment might be beneficial in order to have the network control over the data sent by the UE in the UL.

9. It should be possible to change the priorities used in the UL scheduling decision of the UE dynamically – based on operator requirements, not UE requirements! “Dynamically” in  this sense means that the operator/network might download and update the UL filter rules/priorities to the UE at least on a hourly, daily or weekly basis. The need for changing priorities on shorter periods should be FFS.
10. The need of other UEs to send higher priority data (e.g. RT) should be taken into account by the eNB scheduler before assigning grants to UEs sending data from lower priority flows (e.g. Background data), in the case of limited air interface resources.
11. The UL scheme should allow the eNB scheduler to assign UL resources to UEs with NRT data before serving UL requests of other UEs for RT (e.g. SIP signaling for emergency calls).
3 Conclusions on requirements to be considered for the UL scheduling design
· A fine granular UL resource assignment/scheduling is required; the system should allow for finer than per UE UL buffer reporting. Finer than per UE UL grant assignment might also be beneficial and should be FFS. 
· The overhead of the approach to have finer network based UL QoS control than with Rel-6 E-DCH should be discussed. The introduced overhead should be weighted against the benefits in terms of resource utilization and user experience.
· The UL scheme should allow the maintenance of NRT services by avoiding the starvation.

· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with RT data before serving UL requests of other UEs for NRT.
· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with higher priority NRT data before serving UL requests of other UEs for lower priority NRT data.
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