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Editor: Remove the existing text and instructions in Annex L of the 802.11v Draft

Editor: The following instriuctions are relative to the Annex L text in the base 802.11 standard
Editor: Change the text in L.2 as follows:

Change the sentence from:

“The following examples help clarify the use of TIM values.”

to:

“The following examples help clarify the use of TIM values, both with and without the Multiple BSSID capability.”

Editor: Insert the following text and figures at the end of L.2:

The three examples listed above describe the construction of the TIM Virtual Bitmap when the Multiple-BSSID capability is not supported. The following three examples demonstrate how to construct the TIM Virtual Bitmap, when Muitiple-BSSID is supported.

The first example with Multiple BSSID is one in which there are eight BSSIDs and there is no broadcast or multicast MSDUs buffered in the AP for any of the eight BSSs. However, there is traffic for two STAs queued in the AP. STAs with AID 9 and AID 11 have data buffered in the AP. The lowest possible AID that can be assigned to any STA in this example is 8. Figure L.4 shows the values of the Bitmap Control and Partial Virtual Bitmap fields that would be part of the TIM information element for this example.



In the next example, there are eight BSSIDs and there are broadcasts/multicast frames buffered at the AP for the transmitted BSSID, and the DTIM Count field in the TIM IE of the transmitted BSSID is zero. The nontransmitted BSSID with BSSID Index 3 also has the DTIM Count field set to zero and has buffered broadcast/multicast frames. All other non-transmitted BSSIDs have no buffered broadcast/multicast frames. In addition, STAs with AID 12, AID 17, AID 22 and AID 24 have data buffered at the AP. Figure L.5 shows the values of the Bitmap Control and Partial Virtual Bitmap fields that would be part of the TIM information element for this example.
[image: image1]
In the third example, also with eight BSSIDs, there are broadcasts/multicast frames buffered at the AP and the DTIM Count field in the TIM IE equals zero for non-transmitted BSSIDs 5 and 7. The transmitted BSSID has no buffered broadcast/multicast frames. The STA with AID 24 also has data buffered at the AP. Figure L.6 shows the values of the Bitmap Control and Partial Virtual Bitmap fields that would be part of the TIM information element for this example.


Editor: Replace the text in L.3 with the following:

The following C source code illustrates how to construct the TIM Virtual Bitmap. Because this is an illustration, no efficiency or appropriateness for actual implementation is implied.

#include <stdio.h>

#define ADD_TIM_BIT     0

#define REMOVE_TIM_BIT  1

#define TIM_ELEMENT_ID  5

#define TIM_BASE_SIZE   3       /* size of TIM fixed fields */

#define AID_SIZE        2008    /* valid AIDs are 1 thru 2007 */

#define VBM_SIZE        251     /* size of VBM array = 2008/8 = 251 */

#define MAX_BSSIDS  128 /* maximum number of BSSIDs per AP */

typedef unsigned char UINT8;

typedef unsigned short int UINT16;

struct  _tim

    {

    UINT8   Element_id;

    UINT8   IELength;

    UINT8   DtimCount;

    UINT8   DtimPeriod;

    UINT8   BitMapControl;

    UINT8   PartialVirtualBitMap [VBM_SIZE];

    };

UINT8   virtualBitMap [VBM_SIZE];

UINT8   mcast_pending[MAX_BSSIDS] = {0};

UINT8   dtimCount[MAX_BSSIDS] = {0};

UINT8   dtimPeriod[MAX_BSSIDS] = {5};

UINT16  numBssids = 4; /* Must be a power of 2 */

void

Build_TIM (struct _tim * Tim)
{

    UINT8 octetIndex=0;

    UINT8 offset = 0;

    UINT8 lengthOfPartialVirtualBitMap = 0;

    UINT8 bcast_octet = 0;

    UINT8 bcast_bit = 0;

    UINT16 bssidIndex = 0;

    /* Initialize PartialVirtualBitMap */

    for(offset=0; offset < VBM_SIZE; offset++)

        Tim->PartialVirtualBitMap[offset] = 0;

    offset = 0;
    /* if numBssids is > 1, then the offset is always 0 */

    if(numBssids == 1){

            /* Find first non-zero octet in the virtual bit map */

            for (octetIndex = 0; ((virtualBitMap [octetIndex] == 0) && (octetIndex < VBM_SIZE)); octetIndex++)

                /* empty */;

            if (octetIndex < VBM_SIZE)

                /* Clear the lsb as it is reserved for the broadcast/ multicast indication bit */

                offset = octetIndex & 0xFE;

    }

        /* Find last non-zero octet in the virtual bit map */

    for (octetIndex = (VBM_SIZE-1); ((virtualBitMap [octetIndex] == 0) && (octetIndex > (numBssids - 1)/8)); octetIndex--)

            /* empty */;

        lengthOfPartialVirtualBitMap = octetIndex - offset + 1;

    Tim->Element_id = TIM_ELEMENT_ID;

        Tim->IELength = lengthOfPartialVirtualBitMap + TIM_BASE_SIZE;

        Tim->DtimCount = dtimCount[0];

        Tim->DtimPeriod = dtimPeriod[0];

        Tim->BitMapControl = offset;

        /* Update broadcast/ multicast indication bit if necessary */

        if ((Tim->DtimCount == 0) && mcast_pending[0])

            Tim->BitMapControl |= 0x01;

    /* Update the broadcast/multicast bits, when numBssids > 1*/

    for(bssidIndex = 1; bssidIndex < numBssids; bssidIndex++) {

        bcast_octet = (UINT8) (bssidIndex >> 3);

        bcast_bit = (UINT8) (0x01 << (bssidIndex &0x07));

        if(mcast_pending[bssidIndex]) {

            Tim->PartialVirtualBitMap[bcast_octet] |= bcast_bit;

        }

        else {

            Tim->PartialVirtualBitMap[bcast_octet] &= ~bcast_bit;

        }

    }

    if(numBssids == 1) {

        bssidIndex = 0;

    }

    else {

        bssidIndex = bcast_octet + 1;

    }

        /* Copy the virtual bit map octets that are non-zero */

        /* Note: A NULL virtualBitMap will still add a single octet of zero */

    for (octetIndex = bssidIndex;  octetIndex < lengthOfPartialVirtualBitMap - bssidIndex + 1;  octetIndex++) {

            Tim->PartialVirtualBitMap [octetIndex] |= virtualBitMap [offset + octetIndex];

    }

}

void

Update_VirtualBitMap (UINT16 station_id, UINT8 Action)

    {

        UINT16  aid = station_id;

        UINT8   aid_octet;

        UINT8   aid_bit;

    UINT16  aid_min= numBssids -1;

    if ((aid > aid_min) && (aid < AID_SIZE))

        {

        /* Get aid position in Virtual Bit Map. */

        aid_octet = (UINT8)(aid >> 3);

        aid_bit   = (UINT8)(0x01 << (aid & 0x07));

        if (Action == REMOVE_TIM_BIT)

            virtualBitMap [aid_octet] &= ~aid_bit;

        else

            virtualBitMap [aid_octet] |= aid_bit;

        }

    }

main (void)

    {

        struct _tim     Tim;

        UINT8           ExampleCase;

    UINT16      count =0;

        ExampleCase = 11;

        switch (ExampleCase)

        {

    /* Nine examples with numBssids = 1 */

        case 1:

                mcast_pending[0] = 0;

                Update_VirtualBitMap (2, ADD_TIM_BIT);

                Update_VirtualBitMap (7, ADD_TIM_BIT);

                break;

        case 2:

                mcast_pending[0]= 1;

                Update_VirtualBitMap (2, ADD_TIM_BIT);

                Update_VirtualBitMap (7, ADD_TIM_BIT);

                Update_VirtualBitMap (22, ADD_TIM_BIT);

                Update_VirtualBitMap (24, ADD_TIM_BIT);

                break;

        case 3:
                mcast_pending[0] = 1;

                Update_VirtualBitMap (24, ADD_TIM_BIT);

                break;

        case 4:

                mcast_pending[0] = 0;

                Update_VirtualBitMap (3, ADD_TIM_BIT);

                Update_VirtualBitMap (37, ADD_TIM_BIT);

                Update_VirtualBitMap (43, ADD_TIM_BIT);

                break;

        case 5:

                mcast_pending[0] = 0;

                Update_VirtualBitMap (35, ADD_TIM_BIT);

                break;

        case 6:

                mcast_pending[0] = 0;

                Update_VirtualBitMap (43, ADD_TIM_BIT);

                break;

        case 7:

                mcast_pending[0] = 0;

                Update_VirtualBitMap (35, ADD_TIM_BIT);

                Update_VirtualBitMap (35, REMOVE_TIM_BIT);

                break;

        case 8:

                mcast_pending[0] = 1;

                Update_VirtualBitMap (13, ADD_TIM_BIT);

                Update_VirtualBitMap (43, ADD_TIM_BIT);

                Update_VirtualBitMap (63, ADD_TIM_BIT);

                Update_VirtualBitMap (73, ADD_TIM_BIT);

                break;

        case 9:

                mcast_pending[0] = 1;

                Update_VirtualBitMap (2007, ADD_TIM_BIT);

                break;

    /* Five examples with numBssids > 1 */

    case 10:

        numBssids = 8;

        Update_VirtualBitMap (numBssids+1, ADD_TIM_BIT);

        Update_VirtualBitMap (numBssids+3, ADD_TIM_BIT);

        break;

    case 11:

        numBssids = 8;

                mcast_pending[0] = 1;

                mcast_pending[3] = 1;

                Update_VirtualBitMap (numBssids+4, ADD_TIM_BIT);

                Update_VirtualBitMap (numBssids+9, ADD_TIM_BIT);

                Update_VirtualBitMap (numBssids+14, ADD_TIM_BIT);

                Update_VirtualBitMap (numBssids+16, ADD_TIM_BIT);

        break;

    case 12:
        numBssids = 8;

                mcast_pending[5] = 1;

                mcast_pending[7] = 1;

                Update_VirtualBitMap (numBssids+16, ADD_TIM_BIT);

        break;

    case 13:

        numBssids = 16;

                Update_VirtualBitMap (numBssids, ADD_TIM_BIT);

        break;

    case 14:

        numBssids = 32;

        for(count=0;count<numBssids;count+=2)

            mcast_pending[count]=1;

                Update_VirtualBitMap (numBssids, ADD_TIM_BIT);

                Update_VirtualBitMap (numBssids+2, ADD_TIM_BIT);

                Update_VirtualBitMap (numBssids+8, ADD_TIM_BIT);

        break;

        default:

            break;

        }

    Build_TIM (&Tim);

    printf ("Element_id = %d.\n", Tim.Element_id);

    printf ("IELength = %d.\n", Tim.IELength);

    printf ("DtimCount = %d.\n", Tim.DtimCount);

    printf ("DtimPeriod = %d.\n", Tim.DtimPeriod);

    printf ("BitMapControl = 0x%02X\n", Tim.BitMapControl);

    if (Tim.IELength - TIM_BASE_SIZE > 0)

        {

        int octetIndex;

        for (octetIndex = 0;  octetIndex < Tim.IELength - TIM_BASE_SIZE;  octetIndex++)

            printf ("PartialVirtualBitMap [%d] = 0x%02X\n", octetIndex, Tim.PartialVirtualBitMap [octetIndex]);

        }

    }

/* The End. */
Figure L.4—Virtual Bitmap Example #10








Abstract


This submission provides draft text for additional examples of the TIM Virutal Bitmap, when Multiple-BSSID is supported. The sample source code of the informative annex (L) is also updated to include the Multiple-BSSID TIM Virtual Bitmap construction. The suggested text is relative to the base IEEE 802.11 standard. This submission specifically addresses CID #457.
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Figure L.5—Virtual Bitmap Example #11
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Figure L.6—Virtual Bitmap Example #12
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