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Abstract

This document contains normative text for the Long Slot Directive.

Long Slot Directive contains the mechanism and algorithm for determining when long slots should be empoloyed by STA in an 802.11g BSS. This text is intended for inclusion within P802_11G-D5_0.

_____________________________________________________________________________________________

Add the following definitions in clause 4:

LSTT

Long Slot Termination Time

MLSE

Minimum Long Slot Epoch

Add the following text to clause 7:

7.3 Management frame body components

7.3.1 Fixed fields

7.3.1.4 Capability Information field

Change the text as shown:

A STA which is not a member of an IBSS  that wishes to operate with the short slot time shall set the Short Slot Time subfield to the value 1 in transmitted Association Request and Reassociation Request MMPDUs when the MIB attribute dot11ShortSlotTimeOptionImplemented is true. Otherwise, STAs which are not a member of an IBSS, shall set the Short Slot Time subfield to 0 in transmitted Association Request and Reassociation Request MMPDUs.

AP and STA which are members of an IBSS shall set the Short Slot Time subfield to the value 1 in transmitted Beacon and Probe Response MMPDUs when the MIB attribute dot11ShortSlotTimeOptionImplemented is true. Otherwise, AP and STAs which are members of an IBSS, shall set the Short Slot Time subfield to 0 in transmitted Beacon and Probe Response MMPDUs.

When an AP receives a beacon from another AP, the receiving AP shall be allowed to set the Short Slot Time subfield to 1 if bit0 of NonERP Indication Element is set false and the MIB attribute dot11ShortSlotTimeOptionImplemented is true in both BSSs.

APs shall set the Short Slot Time subfield corresponding to the longest supported slot time of all associated STAs in transmitted Beacon, Probe Response, Association Response, and Reassociation Response MMPDUs to indicate the currently used slot time value within this BSS. If a STA that supports a long slot time associates, the AP shall revert to long slot time at the first beacon subsequent to the association of the long slot time STA. In the case of a BSS composed of only short slot-time devices, but with knowledge of a neighboring co-channel BSS having long slot-time traffic; the AP shall switch to the long slot time of the overlapping BSSs.

APs and STAs shall check the value of the Short Slot Time subfield in each received Beacon, Probe Response, Association Response, and Reassociation Response MMPDU and respond accordingly.

Short Slot Time usage rules are given in subclause 7.3.2.9.

7.3.2.9 NonERP Indication Element

The NonERP Indication Element contains the information on the presence of clause 15 and clause 18 stations in the BSS that are not capable of clause 19 (ERP) data rates and the requirement of the Beacon sender (AP in a BSS or STA in an IBSS) as to the use of protection mechanisms to optimize BSS performance.     See Figure 7.3.2.9.     The sender shall generate this element in each Beacon Frame. The beacon sender shall set b0 (NonERP_present) and b1 (use_protection) according to Table 7.3.2.9.  The beacon sender shall set the LSTTValid bit and the LSTT field according to the rules outlined in this subclause. Annex E contains recommendations for the use of this element.

An ERP STA that is aware of a non-ERP STA shall set bit0 of NonERP Indication Element true and transmit this information in a subsequent beacon frame.

Table 7.3.2.9 NonERP Indication Element usage

	Bit b0
	Bit b1
	Meaning

	0
	0
	No clause 15 or clause 18 (NonERP) stations are associated, and STAs with an ERP should not use protection mechanisms for MPDUs transmitted at one of the ERP rates. 

	0
	1
	No clause 15 or clause 18 (NonERP) stations are associated, but STAs with an ERP shall use protection mechanisms for MPDUs transmitted at one of the ERP rates. 

	1
	0
	There are clause 15 or 18 (NonERP) stations associated, but STAs with an ERP should not use protection mechanisms for MPDUs transmitted at one of the ERP rates. 

	1
	1
	There are clause 15 or 18 (NonERP) stations associated, and STAs with an ERP shall use protection mechanisms for MPDUs transmitted at one of the ERP rates. 


The NonERP Indication Element shall have the form shown in figure 7.3.2.9.

Instruction to editor – please add three more bytes to the nonERP Indication Element, to be labelled as the Long Slot Directive field

Instruction to editor – please annotate the new Long Slot Directive field as follows:

Bit23(of the 3 new bytes) = LSTTValid

Bits22-bit0(of the 3 new bytes) = LSTT value

Instruction to editor – please add three more bytes to the Length value of the nonERP Indication Element:

Figure 7.3.2.9 NonERP Indication Element


Where bits r2 through r7 are reserved, set to 0, and are ignored on reception.  Note that the length of this element is flexible and may be expanded in the future.

All AP and STA for which the value of the MIB dot11ShortSlotTimeOptionImplemented is true, shall maintain an LSTT value which is 64 bits in length.

The LSTT shall have an initial value of ZERO.

The Minimum Long Slot Epoch (MLSE) shall be assigned the value of 4,194,303 usec.

Each AP shall update its LSTT value according to the following rules:

1. At TBTT, before a scheduled beacon transmission, if any non-shortslot capable STAs are associated with the AP, or if the AP has received on its assigned channel of operation, since the last TBTT, any beacon which contains a ShortSlot capability bit value of “0”, then the AP shall compute LSTTprime, and transmit the least significant 23 bits of the greater of the value LSTTprime and LSTT in the LSTT field of the beacon frame which is scheduled for transmission at TBTT, where:

LSTTprime = the current TBTT plus MLSE

2. Whenever a beacon is received by the AP on its assigned channel of operation which contains the nonERP inidication element, and the received LSTTValid bit is true, then the received LSTT value is compared to the local LSTT value. If the received LSTT value represents a later value, then the AP shall replace the least significant 23 bits of the current local LSTT value with the received LSTT value, otherwise, no change to the local LSTT value is made.

Each STA which is not a member of an IBSS shall update its LSTT value according to the following rules:

1. Whenever a beacon is received by the STA on its assigned channel of operation which contains the nonERP inidication element, and the received LSTTValid bit is true, then the received LSTT value is compared to the local LSTT value. If the received LSTT value represents a later value, then the STA shall replace the least significant 23 bits of the current local LSTT value with the received LSTT value, otherwise, no change to the local LSTT value is made.

Each STA which is a member of an IBSS shall update its LSTT value according to the following rules: 

1. At TBTT, before a possible scheduled beacon transmission, if any non-shortslot capable STAs are known to be a member of the IBSS, or if the STA has received on its assigned channel of operation, since the last TBTT, any beacon which contains a ShortSlot capability bit value of “0”, then the STA shall compute LSTTprime, and transmit the least significant 23 bits of the greater of the value LSTTprime and LSTT in the LSTT field of the beacon frame which is scheduled for transmission at TBTT, where:

LSTTprime = the current TBTT plus MLSE

2. Whenever a beacon is received by the STA on its assigned channel of operation which contains the nonERP inidication element, and the received LSTTValid bit is true, then the received LSTT value is compared to the local LSTT value. If the received LSTT value represents a later value, then the STA shall replace the least significant 23 bits of the current local LSTT value with the received LSTT value, otherwise, no change to the local LSTT value is made.

Any STA or AP which receives a valid LSTT value from a beacon which does not originate from that STA’s BSS or IBSS shall first translate the LSTT value to its TSF timebase before performing a comparison of received LSTT to local LSTT.

All AP and STA for which the value of the MIB dot11ShortSlotTimeOptionImplemented is false, shall always transmit a “0” in the LSTTValid bit of the nonERP Indication element.

APs and STA which are members of an IBSS shall set the LSTTValid bit to 1 in a transmitted beacon if both of the following conditions are true:

the MIB attribute dot11ShortSlotTimeOptionImplemented is true

the LSTT value is later than the TBTT for the beacon

APs and STA which are members of an IBSS shall set the LSTT field of all beacons to the current LSTT value if the current LSTT value is later than the TBTT for the beacon and the MIB attribute dot11ShortSlotTimeOptionImplemented is true. Otherwise, the LSTT field shall be set to all zeros. (Note that LSTT update is performed at TBTT, immediately preceeding the scheduled transmission of a beacon.)

The LSTTValid bit shall always be set to “0” in all Probe Response frames.

All AP and STA for which the value of the MIB dot11ShortSlotTimeOptionImplemented is false, shall always operate with the Long Slot Time.

All AP and STA which are members of an IBSS, and for which the value of the MIB dot11ShortSlotTimeOptionImplemented is true, shall always operate with the Short Slot Time, unless the current LSTT is later than the current TSF.

All STA which are associated with an AP, and for which the value of the MIB dot11ShortSlotTimeOptionImplemented is true, shall always operate with the Short Slot Time, unless either the current LSTT is later than the current TSF or the STA has received a beacon originating from the AP with which it is associated, containing the value “0” in the ShortSlot subfield of the capability information element.
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