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Enabling SDMA in H-ARQ Map IE’s
Frederick W. Vook, Kevin L. Baum, Xiangyang (Jeff) Zhuang, Mark Cudak
Motorola Labs, Schaumburg, IL, USA

1 Introduction

Spatial Division Multiple Access (SDMA) requires the ability to allocate the same subchannels to two or more
SS’s.  Currently, SDMA cannot be used with H-ARQ because the H-ARQ Map IE’s do not support the
allocation of a subchannel to more than one SS. The main reason is that the time/frequency resource allocations
made using H-ARQ based IE’s are relative and cumulative in nature. Before any allocations are made, a starting
point is defined in the OFDMA frame. Then, the first allocation is assumed to begin at the previously defined
starting point, and the second allocation begins at the end of the first allocation, and so forth. Therefore, there
is no way to assign the same set of resources to a multiple SS’s.

This contribution provides a solution that is backward compatible with the regular H-ARQ mechanism. Similar
to the idea that defines a MIMO Compact DL-MAP IE as an extended H-ARQ DL-MAP to handle MIMO
transmission, this contribution defines a new extended H-ARQ Compact DL-MAP IE called SDMA Compact
DL-MAP IE. SDMA Compact DL-MAP IE immediately follows the regular Compact DL-MAP IE. In this
case, the regular Compact DL-MAP IE describes the location of the burst on which downlink SDMA is
performed. This allocation information does not need to repeat in the SDMA Compact DL-MAP IE. While the
regular Compact DL-MAP also describes, for the first user, the information of its reduced CID, coding and
modulation scheme, the connection-specific H-ARQ control and CQICH control, and the Compact UL-MAP,
the SDMA Compact DL-MAP specifies these information for all other users. The pilot pattern for SDMA is
also specified by in the SDMA Compact DL-MAP.

2 Specific Text Changes

Beginning of Text Changes

[Add the following section after Section 6.3.2.3.43.6.9:]

6.3.2.3.43.6.10 SDMA Compact DL-MAP IE format

When the BS is provided downlink channels corresponding to multiple users, it may schedule simultaneous
downlink transmission to a number of users on the same burst. Downlink SDMA burst may be allocated in the
STC zone where the pilot shall be transmitted in a dedicated manner corresponding to each user (see section
8.4.5.3.4).

If a burst is allocated as a downlink SDMA burst, the regular Compact DL-MAP IE shall be followed by an
SDMA Compact DL-MAP IE that is an extended H-ARQ Compact DL-MAP. In this case, the regular
Compact DL-MAP IE describes the location of downlink SDMA burst for diversity subchannels (see Table 94)
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and AMC subchannels (see Table 95). It also describes the coding and modulation scheme for the first user.
The format of SDMA Compact DL-MAP IE is presented in Table 99c.

Table 99¢c —SDMA Compact DL-MAP IE format

Syntax Size (bits) | Notes
SDMA Compact DL-MAP IE() {
Compact DL-MAP Type 3 Type=7
DL-MAP Sub-type 5 SDMA = 0x02
Length 4 Length of the IE in Bytes
Num Additional SDMA Users 2
Pilot Mode 1 0: “transparent DL-SDMA” (single-
antenna pilots pattern)
1: “informed DL-SDMA” (multi-
antenna pilot pattern with the
antenna number being the total
number SDMA
H-ARQ Control IE variable
CQICH Control IE variable
Coupled UL SDMA Flag 1 0: UL transmission of SDMA users
are not simultaneous (“uncoupled”)
1: UL transmission of SDMA users
are simultaneous (‘“uplink SDMA”)
for (n=1;n<Num_Additional Users; n++) {
RCID IE variable
if (H-ARQ mode = “CTC IR”) {
Ngp code 4 bits Code of encoder packet bits (see
8.4.9.2.3.5)
} else if (H-ARQ mode = “Generic”) {
Shortened DIUC 3 bits Shortened DIUC
}
H-ARQ Control IE variable
CQICH_Control IE variable
if (Coupled UL SDMA Flag=1) {
if (H-ARQ mode = “CTC IR”) {
Ngp code for UL 4 bits Code of encoder packet bits (see
8.4.9.2.3.5)
telse if (H-ARQ mode = “Generic”) {
ShortenedUTUC 3 bits Shortened DIUC
} else {
UL-MAP append 1 bit
if (UL-MAP append) {
if (H-ARQ mode = “CTC IR”) {
Ngp code for UL 4 bits Code of encoder packet bits (see
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8.4.9.2.3.5)
Nscy code for UL 4 bits Code of allocated subchannels (see
8.4.9.2.3.5)
telse if (H-ARQ mode = “Generic”) {
ShortenedUITUC 3 bits Shortened DIUC
Companded SC 5 bits Code of allocated subchannels (see
8.4.9.5)
}
}
}
H-ARQ Control IE for UL variable
!
}

Num Additional SDMA Users
The number of total SDMA users is this number plus one.
Pilot Mode

This field indicates how the pilot pattern should be interpreted. In “transparent downlink SDMA”, the BS
controls the interference of the simultaneously transmitted multiple streams in the received signal at
different user. Each user can ignore the interference in this case. A single-antenna pilot pattern is assumed.
In “informed downlink SDMA”, a multi-antenna pilot pattern is adopted to allow each user to estimate all
the spatial streams for possibly advanced receive processing. In this case, the number of antennas is equal
to the total number of SDMA users. The user/antenna index follows the order in which their RCID are
specified.

Coupled UL SDMA Flag

This field indicates whether the downlink SDMA users will transmit their uplink data in an uplink SDMA
fashion as well. A value of “0” means that the UL transmission will not be simultaneous (“uncoupled”) but
rather be independent, in which case the UL-MAP for each SDMA user may or may not append this SDMA
Compact DL-MAP IE, or if appended, can have its own uplink allocation. A value of “1” means that the
UL transmission will be simultaneous as well (i.e., “uplink SDMA” for the same set of users). In this case,
the UL-MAP information of each user is always appended. The first user’s uplink information is included in
the appended portion of the regular Compact DL-MAP IE. Since the uplink subchannel allocation for other
users are the same as the first one, the other users will only append their own unique uplink information in
this SDMA Compact UL-MAP IE.

[Add the following section after Section 6.3.2.3.43.7.9:]

6.3.2.3.43.7.9 SDMA Compact UL-MAP IE format

The BS may schedule simultaneous uplink transmission to a number of users on the same burst. If a burst is
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allocated as an uplink SDMA burst, the regular Compact UL-MAP IE shall be followed by an SDMA Compact
UL-MAP IE that is an extended H-ARQ Compact UL-MAP. In this case, the regular Compact UL-MAP IE
describes the location of the uplink SDMA burst for diversity subchannels (see Table 94) and AMC
subchannels (see Table 95). It also describes the coding and modulation scheme for the first user. The format
of SDMA Compact UL-MAP IE is presented in Table 14c.

Table 99¢ —SDMA Compact UL-MAP IE format

Syntax Size (bits) | Notes
SDMA Compact UL-MAP IE() {
Compact UL-MAP Type 3 Type=7
DL-MAP Sub-type 5 SDMA = 0x02
Length 4 Length of the IE in Bytes
Num Additional SDMA Users 2
H-ARQ Control IE variable
CQICH Control IE variable
for (n=1;n<Num_Additional Users; n++) {
RCID IE variable
if (H-ARQ mode = “CTC IR”) {
NEgp code 4 bits Code of encoder packet bits (see
8.4.9.2.3.5)
} else if (H-ARQ mode = “Generic”) {
Shortened DIUC 3 bits Shortened DIUC
}
H-ARQ Control IE variable
CQICH Control IE variable
}
}

Num Additional SDMA Users

The number of total SDMA users is this number plus one. A multi-antenna pilot pattern is used to allow the
BS to estimate the channels to all the users. In this case, the number of antennas is equal to the total number
of SDMA users. The user/antenna index follows the order in which their RCID are specified.

End of Text Changes




