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Text proposal on Adaptive Granting and Polling Service (16.2.12) 
Xiangying Yang, Jie Hui, Muthaiah Venkatachalam
Intel
I. Introduction
The text change proposes to clarify Adaptive Granting and Polling Service scheduling behavior.
Internet applications and associated traffic patterns are evolving over time.  Its impact how we design 4G broadband wireless network that is geared to enable next generation mobile Internet usage. The traditional way of simple classification with data/voice is no longer sufficient. For example

· gaming traffic, such traffic is semi/non-periodical with variable but typically small payload size. In some sense it requires real-time delivery since ping time impact user experience. On the other hand the threshold latency requirement is not as stringent as VoIP for many games and the application is not sensitive to small scale jitters

· Internet interactive sessions. Many web browsing based applications such as online checkout and email are highly interactive. These are no longer “best effort” since user experience is tightly associated with the level of session responsiveness. Such sessions are believed to have typically an on-off traffic pattern, carrying non-periodical transaction payloads.

· Online streaming. This is again frequently embedded in the web browsing session. Today’s streaming provide a vast diversity in terms of video quality, length and codec. Although typically an application buffering is provided for video smoothness, a timely delivery of key frame packets is still a challenge to be supported by a best-effort class. Depending on the clip length, the traffic also exhibits highly irregular on-off pattern.

· We would like to highlight traffic pattern is difficult to predict for emerging applications and current existing applications are evolving fast as well. A rather “future-proof” scheduling class is highly desirable.

IEEE 802.16m QoS framework should provide an efficient way to support these Internet applications used daily by a typical user. aGP scheduling serving is designed for this purpose. The aGP service provides explicit adaptation which is useful for the case when a) the traffic pattern during on periodic is highly periodic/regular and/or b) the MS understands the traffic pattern and could signal the BS based on its uplink transmission buffer status.

The aGP scheduling service also provides implicit adaptation. This scheme is designed with the following benefits in mind.

- When the traffic pattern during on period is irregular, it is difficult or impossible for AMS to infer the future traffic arrival and make scheduling state change decision. The AMS’s explicit signaling, if used, is likely based on an non-/empty queue state, which is equivalent to a non-/0 BR in polling opportunity. Such information is more helpful for ABS to arrange resource allocation under the condition of without violating minimal QoS guarantee, rather than for AMS to make any assumption about its traffic pattern change. In such case, explicit signaled adaptation does not really benefit performance. If AMS applies a non-optimized adaptation decision scheme w.r.t. the real traffic pattern realization, it may end up having many unnecessary scheduling state change requests to the ABS and complicates or even confuses ABS handling.

- When the overall traffic is an aggregation of on-off sessions, the aggregate traffic load onto the network is known to be highly bursty. The AMS does not have the view on network load yet it is critical to allow ABS efficiently to alleviate short-term traffic bursty without incurring too much additional overhead. For traffic carried onto the aGP serving, that are interactive yet more resilient to strict real-time traffic, ABS may leverage such flexibility to perform implicit adaptation and maintain scheduling queue stability.

We note that implicit adaptation is a tradeoff, as ideally the adaptation status is better known to the AMS. However as noted above, in real life, such notification does not come for free, and the signaling overhead may even exceeds the potential savings when traffic is non-periodical. Instead, as the solution proposed below, implicit adaptation can significantly simplify the AMS/ABS state handling.

II. Proposed Test

Text proposal

Modify Section 16.2.12.3.1 as follows

--------------------------------text start-----------------------------------------
15.2.12.3.1 Adaptive granting and polling service
The set of QoS parameters associated with adaptive granting and polling services are categorized into primary QoS parameters and secondary QoS parameters. The ABS may grant or poll AMS periodically and may negotiate only primary SF QoS parameters, or both primary and secondary QoS parameters with the AMS. Initially, ABS uses primary SF QoS parameters including Primary Grant and Polling Interval (GPI) and Primary Grant Size. When both primary and secondary QoS parameters are negotiated, primary QoS parameters always have more stringent QoS requirement than secondary QoS parameters. The admission control shall be done by considering the most stringent QoS requirement defined by the primary QoS parameters. The secondary QoS parameters are the minimal QoS guarantee that the scheduling service shall always provide.
During the service, the traffic characteristics and QoS requirement may change, for example silence-sup​pression enabled VoIP alternates between talk spurt and silence period, which triggers adaptation of the scheduling service state machine as described below. Adaptation of scheduling state includes switching between using primary and using secondary SF QoS parameters, or changing of GPI/Grant size to values within the QoS flexibility range, i.e., without exceeding the maximal QoS requirement or violating the minimal QoS guarantee, that are defined by the primary or second​ary SF QoS parameters when the traffic can be characterized by more than two QoS states. 
Depending on the adaptation method specified during the service flow negotiation, the grant size or GPI can be changed by ABS automatically upon detecting certain traffic condition, or can be triggered by explicit signaling from AMS, such as Piggybacked Bandwidth Request, Bandwidth request signaling, quick access message in BR channel or Fastfeedback Channel.

There are three adaptation methods that can be specified during the service flow negotiation:

•Implicit: When implicit adaptation only applies to adaptive polling. Upon detecting of certain traffic condition with respect to a pre-negotiation SF QoS parameter set, ABS may automatically changes GPI within the scheduling flexibility allowed by QoS guarantee and/or Grant size; or switches between GPI_primary/ Grant_Size_primary and GPI_secondary/Grant_Size_secondary if secondary SF QoS parameters are set is defined. The adaptation shall ensure GPI to be N(GPI_primary, where N is positive integer. AMS shall always monitor A-MAP allocation with periodicity GPI_primary, so that AMS never misses any polling opportunity regardless of GPI adaption at the ABS side.
•Explicit, sustained: GPI and grant size change is triggered by explicit signaling from AMS such as Pig​gybacked Bandwidth Request, bandwidth request signaling, quick access message in BR channel, or fast feedback channel. Such change is sustained until next change request. If GPI_secondary/Grant_Size_secondary is defined, GPI and grant size switches between GPI_primary/ Grant_Size_primary and GPI_secondary/Grant_Size_secondary as requested by the explicit signaling; otherwise, GPI and grant size changes as indicated by QoS requirement carried in the explicit signaling as mechanisms mentioned above.

•Explicit, one time only: GPI and grant size change is triggered by explicit signaling from AMS such as in Piggybacked Bandwidth Request, bandwidth request signaling, quick access message in BR channel, or fast feedback channel. Such change is one-time only. If GPI_secondary/Grant_Size_secondary is defined, GPI and grant size one-time switches from GPI_primary/ Grant_Size_primary to GPI_secondary/Grant_Size_secondary; otherwise, GPI and grant size changes as indicated by QoS requirement carried in the explicit signaling as mechanisms mentioned above.

--------------------------------text end-----------------------------------------
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