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1. Introduction

In the current IEEE 802.16m Amendment, TDD and Fixne structures are considered together for stipgdroth the
legacy system and Advanced Air Interface (AAIF)alidition, the AAIF needs to define how to suppdfEDD MSs in a
given FDD structure while considering legacy supgpor IEEE 802.16-2009 [3]. However, the legacymrpsection in
15.3.3.4 describes only TDD frame structures. Ttheeethe legacy supports of FDD frame structuutthbe described
in the current IEEE 802.16m Amendment. In additld#;DD frame structure in section 15.3.3.2.1.1l$® &mpty. Thus,
the H-FDD frame structure for IEEE 802.16m onlydbdde described together with H-FDD legacy sumpdrhis
contribution proposes the H-FDD frame structureligfE 802.16m only and the FDD and H-FDD frameddtrres for
legacy supports to be adopted in the IEEE 802.16mdment.

2. H-FDD Frame Structure

The H-FDD MSs should be supported without any inpad-ull-FDD (F-FDD) frame structure. Thus, thédsBD
frame structure should be defined based on the B-ff@me structure in the current IEEE 802.16m Amesict. The H-
FDD frame structure can be constructed based dioltbe/ing descriptions:

€ The DL frame and the UL frame are divided into yvoups of AAIF H-FDD MSs (groupl and group 2) that
occupy the distinct partition of a 5ms frame. Héhe, allocated partition of each group is basidallihe unit of
subframes.

4 The DL frame contains two regions for two group#AfF H-FDD MSs, e.g., DL1 and DL2, in which, each
region consists in the units of subframes. The BLdomposed of A-preamble, SFH, A-MAP and data symb
The DL2 is composed of A-MAP and data symbols.

€ The UL frame also contains two regions, e.g., Uh& blL1 with the corresponding order of DL1 and DICke
AAIF H-FDD MSs included in the groupl receive datal controls from DL1 and transmit data and costirol
UL1. Other H-FDD MSs included in the group?2 listerDL 2 and transmit data and controls in UL2.

As mentioned in the above, two partitions for Eheand UL transmissions of the AAIF H-FDD MSs aeparated in
both time and frequency. Thus, since the H-FDD AMSs need transition gaps between DL and UL (acel vérsa), one
and more additional OFDMA symbols should be alledab these gaps compared to the original FDD tstrecHowever,
these additional gaps in the symbol level causéottmving problems with full-FDD MSs in AAIF:

€ |f the additional gaps are allocated to UL, somesulbframes may be defined as type-3 with 5 symBAtiss, an
additional UL control design is necessary.
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€ Due to these additional gaps in the symbol-lebele exist some type-3 subframes or new typeshifames
which has less than 5 symbols in DL or UL. Howefidl;FDD MSs always expect to receive a type-1fsaine
consisting of 6 OFDM symbols in the frame structofr®, 10, 20 MHz and a CP length of 1/8Tu . Thus,
necessary to announce the existence of other fyggbframes to the full-FDD MSs, or the full-FDD M Should
have some performance loss.

To avoid disadvantages stemming from the symhel-lgaps, it can be considered to allocate subfdorethe
transition gap. The subframe-level gaps can bdeantday allocating idle subframes in either DL or.UL

Figure 1 shows the proposed H-FDD frame structusipport only AAIF H-FDD MSs when two subframe®in and
UL are used for transaction gaps, i.e., for TTGLGR, RTG1, and RTG2. The DU_OFFSET denotes a pegiti
negative time difference of UL frame relative to Bame in the unit of OFDM symbols.

DL F-FDD Frame Structure
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Figure 1 H-FDD frame structure for supporting AA#DD MSs

The SFH and A-Preamble are only transmitted to HDRISs by using either partial or full portion oktfirst subframe
of a frame. Because all MSs included each groupldheceive the SFH and A-Preamble, all the AAIFBID MSs
should not transmit UL subframe which is overlapp#ti the first DL subframe of a superframe. Howetlee SFH does
not transmit every first subframe of frames of pesframe. Therefore, thanks to the DU_OFFSET, iteegubframes of
the second, third, and forth frames don't haveaddted, and all H-FDD MSs can still listen to gvérPreamble. The
DU_OFFSET may be signaled in the SFH or ABI.

For given TTG1, TTG2, RTG1, and RTG2, the DU_OFFShill be satisfied with following condition in @dto save
three UL subframes in a superframe:
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1) DU_OFFSET = ceil(TTG2 + PS_1Symbol, PS_1Symbol),

2) DU_OFFSET < ceil(Symbols_ Subframe* PS_1Symbol - RTG2, PSni&)),

3) DU_OFFSET < ceil(Symbols_ Subframe * PS_1Symbol + PS_IdIFGR, PS_1Symbol),
where
PS_1Symbol is the number of PSs per symbol,

Symbols_ Subframe is the number of symbols pefrantes, and

PS_Idle is an idle time (PS) in a frame.

2. FDD Frame Structure in the Legacy Support Scenarios

A FDD frame structure for supporting the legacfFBHP MSs can be constructed from the AAIF H-FDD feam
structure as shown in Fig. 1. Thus, the DL fram&aias two regions, DL1 and DL2, which have muétigurations of
subframes. The DL1 is for the legacy H-FDD MSs amaiposed of a preamble symbol, a MAP region, aia siambols.
The DL2 is used for AAIF and composed of A-preamBIEH, A-MAP and data symbols. The UL frame alsat@ims two
regions, UL2 and UL1, which are also defined inuhés of subframes. Since the DL region of datesbior the legacy H-
FDD shall be cross allocated to avoid the overlagmiith UL subframes of legacy H-FDD, the legaagioa does not need
an UL idle for receiving the Preamble. In one 5masrie, the legacy H-FDD and AAIF can be multipleie®L and UL
with offsets DL_FRAME_OFFSET and UL_FRAME_OFFSE&spectively, which are defined as a fixed number of
subframes. The UL_FRAME_OFFSET is defined as the tiuration of AAIF UL zone, while the DL_FRAME_OSET
is defined as the difference from the starting pofregacy H-FDD to the starting point of AAIF.

The gap, Dl is located between the two DL region because theeBion of legacy is allocated by using the ufit o
OFDMA symbol. Thus, the size of [ is shall be an integer number of OFDMA symbols.

Figure 2 shows the FDD frame structure to effitjestipport legacy H-FDD MSs. In the case of 5, dfi) 20MHz for
supporting the legacy H-FDD MSs, all DL and UL gualpfies for AAIF are type-1 subframes and total nurobe
subframes is eight. DU_OFFSET is defined as the tiffierence between DL frame and UL frame canmifas O
OFDMA symbol to avoid the impact on legacy MSs whegiacy MSs are supported with AAIF MSs in the Fibdme
structure. The DL_FRAME_OFFSET, UL_FRAME_OFFSETd®&U_OFFSET may be announced in the SFH or ABI to
indicate the starting point of DL/UL region of stdones. In addition, the size of DL region of AAl&ncbe indicated using
the DL_FRAME_OFFSET.
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DL F-FDD Frame sfructure
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Figure 2 FDD frame structure for supporting leghtss

3. H-FDD Frame Structure in the Legacy Support Scenarios

The H-FDD frame structure to support the coexistafdegacy H-FDD MSs and AAIF H-FDD MSs can bestancted
by succeeding the frame structure shown in Fig.hk regions of DL 1 and UL 1 can be allocated gady H-FDD MSs
instead of the AAIF H-FDD MSs.

As shown Fig. 1, the H-FDD AAIF MSs also need tigms gaps between DL and UL (and vice versa).rifeonot to
have an impact on full FDD MSs operating in thanfie structure, the subframe-level gaps can bedsmesi. One UL
subframe overlapped with the switching time betwi2e and UL2 can be allocated as a transition gaptfFDD AAIF
MSs. The DL1 and UL1 structures for legacy H-FDD Vi8e exactly the same as those defined in the firire
structure shown in Fig. 2. The DU_OFFSET can atsedt to be 0 OFDMA symbol considering legacy sysiperations.
The legacy H-FDD MSs can exactly follow the proaeddefined in the legacy H-FDD specification. e &AIF H-FDD
operation, the BS shall indicate the number of mrhés in DL2 of current frame and the number ofrsutbes in UL2 of
next frame to the H-FDD MSs of AAIF using the cahsignal, i.e., SFH, A-MAP. Herein, the size of Bbf current
frame can be defined by using the DL_FRAME_OFFSEdabse the DL_FRAME_OFFSET is defined in unit of
subframes.

The DLy, can be allocated between two DL regions accoritirige regions of DL 1 allocated to legacy H-FDD $vghe
size of the Digpshall be an integer number of OFDMA symbols withie subframe.
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Figure 3 shows the H-FDD frame structure for supipgithe legacy H-FDD MSs when one subframe is irséloe UL
frame for transition gaps, i.e., TTG2 and RTG2.tA# subframe boundary and the number OFDM syndf@abframes
in DL2 and UL2 should be aligned with F-FDD DL adH frame structures, respectively.

DL F-FDD Frame Structure
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Figure 3 H-FDD frame structure for supporting legeleFDD and AAIF H-FDD MSs
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4. Text Proposal for the 802.16m Amendment

== =====—======-Start of Proposed Text ======== ==
[Remedy 1: insert the new text in line 37 on page 118]

15.3.3.2.1.1 H-FDD Frame structure

The H-FDD frame structure is based on the F-FDé&atructure defined 15.3.3.1. The AAIF H-FDD M$s a
classified into two groups, i.e., H-FDD groupl &hdDD group2. Each frame is also divided into timoet zones in DL
and UL in the units of subframes. The DL subfrafeedd-FDD group 1 (DL1) is comprised of A-Preamb®&iH, A-MAP,
and data symbols. The DL subframes for H-FDD grdypL2) is comprised of A-MAP and data symbols.

Figure x illustrates the example of H-FDD framaisture for supporting AAIF H-FDD MSs. As shown hetFigure X,
TTG1, TTG2, RTG1, and RTG2 for each H-FDD groupaterthe switching intervals between DL and UL zofi&se or
more idle subframes in DL and UL for AAIF H-FDD MShall be assigned for accommodating the transitienvals and
for receiving the DL control signals. An idle DLiftame is used for occupying a gap flbetween two DL zones. The
last UL subframe in a frame is idle for transittome between DL and UL zones. The first UL subframa superframe for
all AAIF H-FDD MSs shall be also idle for receivigi-H in the first DL subframe of a superframe. DEFSET denotes
a positive or negative time difference of UL fraratative to DL frame in the unit of OFDM symbol sisown in figure x.
The DU_OFFSET value is adjustable for the idle D &)L subframes to be used for support the trams@ap and the
reception of the DL control signal.

OFDMA symbol number o
ooooooooooooooooooooooooooooo
M N s b R R S R N N e e A Mk A R R b ki i s e s B Bl Bl B Bl e e e R R R R R
++++++++++++++++
MM R N N N A M MMM MM M N M M M M M A MMM MMM A M M M M MM M MM M MMM M M M R R R R R R R R R N R R N R R R R N R N R S
=7 R T
s+1
s+2
—] DLgap
— %
] D A ] f
£ 2 ? 7 TpfT ? 7 TpfT
5
Z|l— =
z @
T
31—
=
Ei
8=
21—
[y
c
51—
S| =t
3
s
@ DL Group2 |+
' — RTGI !
— | DU_OFFSET |,
=, i
S
| |
st2 0 e
——| | DU_QFFSET I
i i I
! DU_ORFSET
|
I |
— I
1
—
j— /
I [’ fof €
1
I
—
J—
J—
i
—
I
i
—
Sl
i
|

UL Group2 UL Group!
Frame Duration(5ms)

Figure x AAIF H-FDD frame structure



IEEE C802.16m-09/1477

[Remedy 2: insert the new text in line 41 on page 130]

15.3.3.4.3 FDD Frame structure

The FDD frame structure is separated two regiorisarDL and UL for supporting the coexistence af\ttirelessMAN-
OFDMA H-FDD MSs and AAIF full-FDD MSs in the sameafme.

The WirelessMAN-OFDMA H-FDD frame and AAIF FDD fras can be offset by a fixed nhumber of subframes. Th
DL_FRAME_OFFSET is defined as the starting DL sabfe for AAIF and UL_FRAME_OFFSET is defined astihe
duration for the AAIF UL zone. In this case, the DRFFSET can be set as DU_OFFSET=0.

Figure xxx illustrates an example of the frame gpmhtion for supporting the mix of WirelessMAN-OMA H-FDD
and AAIF F-FDD for 5, 10, 20MHz with a CP lengthldB T,.
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Figure xxx AAIF FDD frame configuration for suppiog the legacy H-FDD

15.3.3.4.3.1 H-FDD supports in the FDD frame structure

The WirelessMAN-OFDMA H-FDD MSs and AAIF H-FDD MSse supported by using the H-FDD frame structure
defined 15.3.3.2.2.1.1. The distinct partition d&ras frame for group 1 can be allocated to lega®DHD MSs. The DL
subframes for group 1 (DL 1) is comprised of PreamdAP and data symbols. The DL subframes for grdgDL 2) is
comprised of A-Preamble, SFH, A-MAP and data sysbol

Figure xx shows the H-FDD frame structure suppgrtire WirelessMAN-OFDMA H-FDD for 5, 10, 20MHz withCP
length of 1/8 T. All subframes in DL and UL AAIF zone are typedbframes irrespective of the DL and UL zone
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partitions. The last UL subframe in the AAIF UL ®ois set as an idle UL subframe for the UL to Ddngition of AAIF H-

FDD MSs.
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