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Abstract

This submission proposes an encoding of information in the Duration/ID field of the 802.11 MAC header.  This improved encoding preserves existing functionality, fixes a (mildly) broken boundary condition, and facilitates greater efficiency, especially for power–managed and DCF–only stations associated with a BSS in which a PCF is active.  This submission also provides text that can be added to Section 4 of the draft to specify the settings of the duration value in greater detail.

Desired Outcome

Adoption of the improved Duration/ID encoding for inclusion in the D2 draft.

Adoption of the added text for Section 4, that provides greater detail about duration values for the various frame types.  The material covered by these text changes is independent of the encoding used for the duration values.

Proposed Encoding of the Duration/ID Field

The D1.2 draft standard defines the Duration/ID field of the MAC header as a 16–bit field that, depending on frame type and context (active coordination function, service class) may contain a connection identifier (CID –– used for time–bounded services), a station identifier (SID –– used for power–save polls), or a duration (in microseconds –– used for NAV updates).  The D1.2 draft states that the CID and SID values are assigned by the AP, but does not place any constraints on the values which the AP may assign for any of these purposes.  (Other than the implicit constraint on duration values due to limits on duration of the frame+IFS sequences which are protected by the NAV.)

This submission proposes to constrain the values assigned for CIDs and SIDs such that the most–significant two bits of the Duration/ID field is encoded as follows:

Bit 15�Bit 14�Bits 13–0�Usage��0�0 – 32767�Duration (in microseconds from end of this frame)��1�0�0�CF frames that do not need a CID or an SID��1�0�1 – 16383�CID in TBS frames using an established connection��1�1�1 – 16383�SID in PS–Poll frames (under either PCF or DCF)��

Benefits of this Modified Encoding

This encoding permits the type of information in the Duration/ID field to be determined using only local information.  The unconstrained CID and SID values allowed by D1.2 are unambiguous to the pair of communicating stations, but may, during the contention–free period, be ambiguous to other stations.  The problem is particularly acute for stations that become active during a CF period, or which are partially hidden, and do not receive the beacon at the beginning of the CF period.  By defining a self–identifying encoding for values in this field, the ambiguity is prevented.  The benefits of this encoding include:

Stations waiting for the end of the CF period to send frames under the DCF do not have to wait until the maximum CF duration for their NAVs to expire if they miss the CF–End frame.  This encoding restores the ability for stations to clear their NAVs upon detection of non–CF traffic while waiting for the end of the CF period.  This ability was lost when the separate CF frame types were eliminated in November, 1994.  With this encoding, all frames sent during the CF period have a Duration/ID value ≥32768, and frames with a Duration/ID value <32768 can only occur outside of the CF period.  (Frames with a Duration/ID value in the range 49152–65535 can also occur outside of the CF period.)

Implementation of NAV updating is simplified because stations no longer have to decode the frame type to know whether the Duration/ID field contains a duration.  Also, the presence of an SID, which requires updating the NAV by a (PHY–dependent) fixed value to protect the expected ACK, can be determined without checking for the PS–Poll Sub Type.

This also fixes a mildly “broken” aspect of the D1.2 protocol — a station that is unaware the CF period is in progress might set its NAV unnecessarily high by misinterpreting a CID as a duration.  (I say mildly broken both because a significant mis–synchronization must occur in order for this situation to occur, and because the protocol itself will not break if this does occur — the NAV is never reduced by a shorter duration value.)

Newly initialized (or recently un–hidden) stations can detect that a CF period is in progress, and avoid interfering with the CF communication, if they detect a frame with Duration/ID value in the range 32768–49151.  Detection of a frame with a Duration/ID value ≥49152 is indeterminate as to CF state, but such values only occur in PS–Poll frames, which normally elicit an ACK frames after an SIFS interval — and the Duration/ID field of this ACK frame will be =0 outside of the CF period and =32768 during the CF period.

The use of the most–significant two bits of the Duration/ID field to identify the field contents does not interfere with the existing functions of this field.

Durations as long as 32767 microseconds can be represented.  This is sufficient, since the longest duration occurs in an RTS frame preceding a maximum length data frame with WEP.  The required duration is the length of time to transmit this maximum–length data frame (unfragmented), plus the time to transmit a CTS frame, plus the time to transmit an ACK frame, plus 3 IFS periods.  For PHYs with a 1Mbps data rate, this requires under 20K microseconds (assuming the PHY can handle a 2304–octet data field without fragmentation).

Up to 16383 connections can be identified per BSS.  This far exceeds the number of connections that are practical with the bandwidth available from any of the 802.11 PHYs.

Up to 16383 power–managed stations can be identified per BSS.  This far exceeds the number of stations that can receive traffic advisories under the present TIM format.

Modifications to D1.2 Text for the Improved Duration/ID Encoding

SECTION 1.2:	Add abbreviations		“CFP	Contention Free Period”	�							“CID	Connection Identifier”

SECTION 4.1.2.3:	Replace existing text with the following (inserted text is underlined):

The Duration/ID field shall be 16 bits in length. The contents of the this field shall be as follows:

a)	In Data Type frames transmitted during the contention free period that have frame body information associated with a time-bounded connection, the Duration/ID field shall carry the connection identity (CID) of the time-bound connection in the 14 least–significant bits, with the 2 most–significant bits set to “10.”  The value of the CID shall be in the range 1–16383.

b)	In Control Type frames of SubType PS-Poll, the Duration/ID field shall carry the station identity (SID) of the station that transmitted the frame in the 14 least–significant bits, with the 2 most–significant bits set to “11.”  The value of the SID shall be in the range 0–16383.

c)	In all other frames the Duration/ID field shall contain a duration value. For frames transmitted during the contention period the duration value shall be set to the time in microseconds from the end of the current frame to the end of the next anticipated frame of Type Control and Subtype ACK. For frames transmitted during the contention free period the duration value shall be set to 32768. The duration value shall be used to update the Net Allocation Vector according to the procedures defined in section 6 whenever the contents of the Duration/ID field are less than 32768.�

The encoding of the Duration/ID field is given in table 4.x.

Bit 15�Bit 14�Bits 13–0�Usage��0�0 – 32767�Duration (in microseconds from end of this frame)��1�0�0�CF frames that do not need a CID or an SID��1�0�1 – 16383�CID in TBS frames using an established connection��1�1�0 – 16383�SID in PS–Poll frames (under either PCF or DCF)��Table 4.x:  Duration/ID Encoding

SECTION 4.3.1.5:	Add a sentence at the end of the existing text:

The value assigned as the station identity shall be in the range 0–16383, and shall be placed in the least–significant 14 bits of the SID field, with the 2 most–significant bits of the SID field set to “11.”

SECTION 4.3.2.6:	Add a sentence at the end of the existing text:

The value assigned as the connection identity shall be in the range 1–16383, and shall be placed in the least–significant 14 bits of the CID field, with the 2 most–significant bits of the CID field set to “10.”

Modifications to D1.2 Text for Duration Calculation Details

SECTION 4.2.1.1:	Add the following sentences at the end of the existing text:

The Duration value shall be the time, in microseconds, required to transmit the pending Data or Management frame, plus one CTS frame, plus one ACK frame, plus three SIFS intervals.  If the calculated duration includes a fractional microsecond, that value shall be rounded up to the next higher integer.

SECTION 4.2.1.2:	Add the following sentences at the end of the existing text:

The Duration value shall be the value obtained from the Duration field of the immediately previous RTS frame, minus the time, in microseconds, required to transmit the CTS frame and its SIFS interval.  If the calculated duration includes a fractional microsecond, that value shall be rounded up to the next higher integer.

SECTION 4.2.1.3:	Add the following sentences at the end of the existing text:

If the Last Frag subfield was set to “1”  in the frame control field of the immediately previous directed Data or Management frame, the Duration value shall be set to 0.  If the Last Frag subfield was set to “0” in the frame control field of the immediately previous directed Data or Management frame, the Duration value shall be the value obtained from the Duration field of the immediately previous Data or Management frame, minus the time, in microseconds, required to transmit the ACK frame and its SIFS interval.  If the calculated duration includes a fractional microsecond, that value shall be rounded up to the next higher integer.

SECTION 4.2.1.4:	Add the following new paragraph at the end of the existing section:

The SID value shall always have its 2 most–significant bits set to “11.”  All stations shall, upon receipt of a PS–Poll frame, update their NAV settings as appropriate under the coordination function rules using a duration value equal to the time, in microseconds, required to transmit one ACK frame plus one SIFS interval.

SECTION 4.2.2.1:	Add the following at the beginning of the last paragraph of the existing text:

If the Last Frag subfield is set to “1”  in the frame control field of this frame, the Duration value shall be set to the time, in microseconds, required to transmit one ACK frame, plus one SIFS interval.  If the Last Frag subfield is set to “0” in the frame control field of this frame, and the Address 1 field contains a unicast address, the Duration value shall be the time, in microseconds, required to transmit the next fragment of this Data frame, plus two ACK frames, plus three SIFS intervals.  If the Last Frag subfield is set to “0” in the frame control field of the frame, and the Address 1 field contains a multicast address, the Duration value shall be the time, in microseconds, required to transmit the next fragment of this Data frame, plus one SIFS interval.  If the calculated duration includes a fractional microsecond, that value shall be rounded up to the next higher integer.

SECTION 4.2.3:	Add the following new paragraph between the last 2 paragraphs of the section:

If the Last Frag subfield is set to “1”  in the frame control field of this frame, the Duration value shall be set to the time, in microseconds, required to transmit one ACK frame, plus one SIFS interval.  If the Last Frag subfield is set to “0” in the frame control field of this frame, and the DA field contains a unicast address, the Duration value shall be the time, in microseconds, required to transmit the next fragment of this Management frame, plus two ACK frames, plus three SIFS intervals.  If the Last Frag subfield is set to “0” in the frame control field of the frame, and the DA field contains a multicast address, the Duration value shall be the time, in microseconds, required to transmit the next fragment of this Management frame, plus one SIFS interval.  If the calculated duration includes a fractional microsecond, that value shall be rounded up to the next higher integer.



July, 1995		doc: IEEE P802.11–95/139








Submission	page �	Michael Fischer, Digital Ocean














