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Non-periodic real-time uplink scheduling service
Xiao Xu, Hua Xu
Motorola
1 Introduction

In this contribution, we propose an uplink scheduling service suitable for non-periodic applications with variable packet sizes such as interactive gaming. This scheduling service aims to provide fast response to bandwidth fluctuations in order to satisfy stringent delay requirements, while at the same time avoid significant over-provisioning. 
2 Text Proposal

================= Start of Proposed Text ========================

15.2.x Uplink request/grant scheduling
15.2.x.x Non-periodic real-time scheduling service (NPrts)
This scheduling service is designed to support real-time applications with non-periodic arrivals and variable packet sizes. An example application with this characteristic is interactive gaming. Since both the arrival patterns and the sizes of packets for these applications are unpredictable, and the delay requirements for these applications are very stringent in order to achieve a satisfactory end-user experience, the NPrts shall provide sufficient uplink bandwidth most of the time while providing mechanisms for AMS to request one-time additional bandwidth when needed.

As uplink bandwidth requests are costly in time, they should be made infrequently. During connection establishment, the ABS and the AMS shall negotiate and agree on a Minimum Reserved Traffic Rate, which represents the bandwidth that is sufficient for most (e.g., 90%) of the uplink packets. The ABS shall grant this bandwidth to the AMS periodically (potentially this period can be every one frame in order to minimize delays). In case the AMS observes more data in its buffer than can be transmitted by the Minimum Reserved Traffic Rate, it sends a request for additional bandwidth using the extended piggyback request field of the Grant Management Extended Header. This bandwidth request shall be incremental. The ABS makes a decision on whether to grant this request for additional bandwidth. If granted, the AMS shall be able to use this additional bandwidth over one or multiple frames. If for reasons of frame congestion or uplink power limitation the AMS is not able to use bandwidth in one frame, credit shall be carried over by the ABS and the AMS shall be granted remaining bandwidth in future frames until the original total additional bandwidth can be consumed. After that the AMS’s uplink bandwidth grants shall return to its normal level which is the Minimum Reserved Traffic Rate. This one-time feature of the additional bandwidth in NPrts eliminates the need for another bandwidth change request process between the ABS and the AMS to decrease the uplink bandwidth grants back to the Minimum Reserved Traffic Rate. Due to the highly variable packet sizes, these additional bandwidth requests tend to be one-time only and there is no need for them to be sustained. 
The key QoS parameters for the non-periodic real-time scheduling service are the Traffic Rate Auto Tune-down, Minimum Reserved Traffic Rate, the Maximum Sustained Traffic Rate per flow, and the Maximum Latency.
============================== End of Proposed Text ===============


  


