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Abstract

This document contains the proposal for inclusion in the draft in the form of insertions into and replacements for material in TGe Draft 4.0.

Editorial notes appear in bold italic Times New Roman font, informative notes appear in normal Arial font, and normative text appears in normal Times New Roman font. Added text appears in blue with a solid underline.  Deleted text appears in blue with a strikethrough line.

Insert the following subclause and renumber as necessary:
3.73.1 Service Period: A service period is contiguous time during which a set of one or more downlink frames and/or one or more TXOPs are granted to a QSTA. A service period starts at fixed intervals of time.
Change subclause 7.1.3.5, as follows:

7.1.3.5 QoS Control field

The QoS Control field is 16-bit field that identifies the TC or TS to which the frame belongs and various other QoS-related information about the frame that varies by frame type and subtype. Each QoS Control field comprises 5 subfields, as defined for the particular sender (HC or non-AP QSTA) and frame type and subtype.  The usage of these subfields and the various possible layouts of the QoS Control field are described below and illustrated in Table 3.1.

Table 3.1 – QoS Control field

	Bits 0-3
	Bit 4
	Bits 5-6
	Bit 7
	Bits 8-15
	Usage

	TID
	Reserved
	Ack Policy
	
Last
	TXOP limit in units of 32 microseconds
	QoS data type frames that include CF-Poll sent by the HC

	TID
	Reserved
	Ack Policy
	
Last 
	Reserved
	QoS data type frames without CF-Poll sent by the HC

	TID
	Reserved
	Ack Policy
	Reserved
	Queue size in units of  256 octets
	QoS data (non-null) frames sent by non-AP QSTAs

	TID
	0
	Ack Policy
	Reserved
	TXOP duration requested in units of 32 microseconds
	QoS null frames sent by non-AP QSTAs

	TID
	1
	Ack Policy
	Reserved
	Queue size in units of 256 octets
	


Change subclause 7.1.3.5.3, as follows:

7.1.3.5.3 Last field

The last field is set to 1 by the HC to indicate to the non-AP QSTA  that this is the last frame exchange sequence in the current service period
Change subclause 7.3.2.15, as follows:

7.3.2.15 Traffic Specification (TSPEC) element

The Minimum Service Interval field is 4 octets long and contains an unsigned integer that specifies the minimum interval, in units of microseconds, required by the TS in this TSPEC between the start of two successive service periods.. 

The Maximum Service Interval field is 4 octets long and contains an unsigned integer that specifies the maximum interval, in units of microseconds, required by the TS in this TSPEC between the start of two successive service periods.. 

Change subclause 7.3.2.19 as follows:

7.3.2.19 Schedule Element

The schedule element is transmitted by the HC to a non-AP QSTA to announce the schedule that the HC/QAP follows for admitted streams originating from or destined to that non-AP QSTA in future. The element information field is shown in Figure 42.14.

	Octets: 1
	1
	4
	4
	2
	2
	2

	Element ID
(TBD)
	Length
(14)
	Start Time
	
Service Interval
	
	Maximum Service Duration
	Specification Interval


Figure 42.14 – Schedule Element








Start Time specifies the low order four bytes  of the TSF timer value at the start of the first service period, expressed in microseconds.
Service Interval specifies the time between two successive service periods, expressed in units of microseconds.
Maximum Service Duration specifies the maximum duration of a service period in units of microseconds.  

The Specification Interval is a time interval in units of microseconds to verify schedule conformance. A schedule is considered conformant if it provides the specified schedule within any Specification Interval. 

Change subclause 9.10.2.4, as follows:

9.10.2.4 Schedule Management by the HC 

When the HC provides controlled channel access to non-AP QSTAs, it is responsible to grant or deny polling service based on the admitted TSPEC. If the TSPEC is admitted, the HC is responsible for scheduling channel access to this TSPEC based on the negotiated TSPEC parameters. The polling service based on admitted TSPECs provides a “guaranteed channel access” from the scheduler in order to have its QoS requirements met. This is an achievable goal when the wireless medium operates free of external interference. The nature of wireless communications may preclude absolute guarantees to satisfy QoS requirements. However, in a controlled environment (e.g. no interference), the behavior of the scheduler can be observed and verified to be compliant to meet the service schedule.

The normative behavior of the scheduler is as follows.

· The scheduler shall be implemented such that, under controlled operating conditions, all stations with admitted TS are offered TXOPs that satisfy the service schedule. 

· Specifically, if a TSPEC is admitted by the HC, then the scheduler shall service the non-AP QSTA during a service period. A service period is a contiguous time during which a set of one or more downlink frames and/or one or more polled TXOPs are granted to the QSTA. A service period starts at fixed intervals of time specified in Service Interval field. The first service period starts when the low order 4 bytes of the TSF timer equals the value specified in Start Time field
. A service period ends after; 1) time duration specified in Max Service Duration field; or 2) if the non-AP QSTA receives a frame with Last field set to 1 in QoS control field during a service period. Additionally, the Minimum TXOP duration shall be at least the time to transmit one maximum size MSDU successfully at the minimum PHY rate specified in the TSPEC. The vendors are free to implement any optimized algorithms, such as reducing the polling overheads, increasing the TXOP duration etc, within the parameters of the transmitted schedule.

The HC aggregates admitted TSPECs for a single non-AP QSTA and establishes a Service Schedule for the non-AP QSTA.  The Service Schedule is communicated to the non-AP QSTA in a Schedule element contained in an ADDTS QoS Action response message.  The HC can update the Service Schedule at any time by sending a Schedule element in a Schedule QoS Action frame.  The updated schedule is in effect when the HC receives the acknowledgement frame for the Schedule QoS Action frame.

A non-AP QSTA cannot directly reject a Service Schedule.  A non-AP QSTA can affect the Service Schedule by modifying or deleting its existing TSPECs as specified in clause 11.4.

Clause 9.10.2.4.1 contains guidelines for deriving an aggregate Service Schedule for a single non-AP QSTA from the non-AP QSTA’s admitted TSPECs. The Schedule shall meet the QoS requirements specified in the TSPEC.

During any time interval [t1, t2], the cumulative TXOP duration shall be greater than the total time required to transmit all MSDUs (of Nominal MSDU Size) belonging to all the admitted streams, each arriving at the mean data rate for the stream, over the period [t1, t2-D]. The parameter D is set to the specified Maximum Service Interval in the TSPEC. If Maximum Service Interval is not specified, then D is set to the Delay Bound in the TSPEC.

The HC shall use Minimum PHY rate in calculating TXOPs if Minimum PHY rate is present in the TSPEC field in the AddTS response QoS action frame. Otherwise, the HC may use an observed PHY rate in calculating TXOPs.

A non-AP QSTA operating in power-save mode, shall be in active mode before the start of a service period and it shall remain in active mode until a service period ends.
A minimum set of TSPEC parameters shall be specified during the TSPEC negotiation. The specification of a minimum set of parameters is required so that the scheduler can determine a schedule for an admitted stream. These parameters are Mean Data Rate, Nominal MSDU Size and at least one of Maximum Service Interval and Delay Bound in the AddTS QoS Action Request frame. In the AddTS QoS Action Response frame, these parameters are Mean Data Rate, Nominal MSDU Size and Maximum Service Interval and shall be non-zero when a stream is admitted. 

If the minimum set of parameters do not have the required non-zero values as specified above in the AddTS QoS Action Request frame, the HC may reject the stream or admit it with an alternative minimum set of parameters. If the HC admits the stream with the alternative set of TSPEC parameters they will be indicated to the WSTA through the AddTS QoS action response frame. If both Maximum Service Interval and Delay Bound are specified, the HC may use only the Maximum Service Interval. If any other parameter is specified in the TSPEC element, the scheduler may use it when calculating the schedule for the stream. The HC may also use the priority value in the TS Info field for admission control or scheduling purposes, however this decision is outside the scope of the standard. The mandatory set of parameters can be set by any higher layer entity or may be generated autonomously by the MAC.

If a STA specifies a non-zero Minimum Service Interval, and if the TS is admitted, the HC shall generate a schedule that conforms to the specified Minimum Service Interval. An example use of the TSPEC for admission control is described in Annex H.

Change subclause 11.2.1.10 as follows:

11.2.1.10 Power management for STAs with TSPEC

STAs with admitted TSPECs can go into power-save after a service period ends, until the beginning of the next scheduled service period as indicated by the HC in the schedule element. At scheduled start of a service period, the STA shall be awake to receive any data frames from the QAP as well as to receive the QoS polls from the HC for its own transmissions.


















































































































































































































































































































































� The low order 4 bytes of the TSF timer cover a span of around 71 minutes. Due to TSF timer wrapover, and due to possibility of receiving the schedule frame after the indicated start time timer, ambiguity may occur. This ambiguity is resolved by using the nearest abosolute TSF timer value in past or future when the four low order bytes match the Start Time field in the Schedule Element.
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