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(1) E6EEGTNDET191T

lAccordingly, an enhanced MAC frame, i.e., the MU-RTS, is defined.
This frame is different from the ordinary RTS frame because it has
multiple recipient MAC addresses. This enables an improved way of
communicating the list of identifications or addresses to the other
transmission ends. Although the proposed enhanced MAC frame has
specific fields which are only meaningful/understandable to MU
devices, the frame can be transmitted in the legacy physical layer
and has common fields, that are understandable by all legacy
devices. Therefore, legacy devices can decode the bits, interpret
common fields and initiate appropriate settings. The interpretation
of the enhanced MAC frame may be a pure MAC process, so that no
further information is required from the physical layer. Moreover,
there is no need to change interpretation rules for corresponding
existing or legacy MAC frames. In view of the fact that all other
transmission ends can be at least partially interpreted by all other
transmission ends, its transmission can be regarded as a broadcast
transmission from the physical layer perspective. Gonsequently,
L:gacy devices and procedures require little modifications. ]
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[The following embodiments provide enhancements for multi-user



support for IEEE 802. 11 based networks by using MU-RTS and M-CTS
frames for accessing the channel, and M-ACK for acknowledging the
correctly received packets. ]
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[Fig. 2 shows a four—way handshake procedure according to a first
embodiment. The proposed MU-DCF is based on the conventional M-DCF,
wherein the four-way handshake procedure is proposed to facilitate
channel access with multiple users prior to data transmission. |
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(4) E10EE22THNMDE251T

lAccording to Fig. 2, the transmission is initiated e.g. by the AP
10 by broadcasting an MU-RTS frame as shown in Fig. 3 which is a MAC
frame including multiple receiver addresses used for addressing e.g.
three (R#| to R#3) of the four exemplary stations 21 to 24 shown on
Fig. 1.1
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(5) E10EE3 117N DEI 21T
[After receiving the MU-RTS frame, the selection of stations (R#l
to R#3) which are present in the receiver list reply with an M-CTS
frame. |
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(6) FE11HEITMDE201T
[The above procedure can be programmed as a software routine based
on the following pseudo code structure:

; n is the position of the station in the receiver list in MU-RTS
rame
after receiving MU-RTS, wait for SIFS
while(the station still did not transmit its M-CTS)
if (n=1)
transmit M-CTS
else
if (the channel gets occupied) {
wait that the channel gets free
n = n-1
wait for RIFS

jmh—a

Ise{
= n-1



wait for RIFS

} ol
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while(BERAT—2a A ELEEON-CTSZEE L TLVELY)
if (n=1)
M-CTSZE1ET S
else
if (FyRIHAEEINATLDS) |
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n = n-1
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elsef
n = n-1
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]

(7) E11EEIITHILE12HEIT

[The transmitter (e.g. AP _10) receives none, some, or all of the
M-CTS frames from the addressed subset of stations. From the
received ones, it may read the information provided in the CAB field
(or any other channel state information that could be included in
M-CTS frame), and may create a MIMO frame from those packets
destined only to stations which replied. This can be expressed by
the following pseudo code structure:

if (# of M-CTS received > 0)

create and transmit a MIMO frame from the packets for stations

that replied, optionally applying some scheduling strategy;
else

start accessing the channel for the next transmission; ]
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(8) LECHHECEIE (7) ICTHEL-EBUa—FBEIZE>TREINS
&5 (BIAXE1NDE12BESHDH9TET)
lif (# of M-CTS received > 0)
create and transmit a MIMO frame from the packets for stations
that replied, optionally applying some scheduling strategy;
else
start accessing the channel for the next transmission; ]
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(9) £13EEITMLESTT

lAdditional ly, other options of IEEE 802.11e, such as trasmission
opportunities (TxOP), block acknowledgement (BA), or no
acknowledgement may also be combined with the above procedures, so
as to further improve the performance. ]
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It is an object of the present invention to provide a more
flexible multi-user transmission scheme which requires less
modifications of legacy devices and procedures. |
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