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Introduction

• Multi-carrier support has been introduced in IEEE 
802.16-08/003r1 in Section 8.1.3.

• Details of adjacent carriers configuration such as 
carrier spacing, sub-carrier alignment, guard tones 
etc. have not been addressed in the SDD.

• This contribution proposes the adjacent carriers 
configuration regarding carrier spacing, sub-carrier 
alignment and guard tones when some of the carriers 
are legacy support carrier.
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Multi-Carrier Configurations – 1/4
• To support backward compatibility, 3 sets of OFDM sub-carrier spacing are 

adopted in IEEE 802.16m-08/003r1.
• For the cases of sub-carrier spacing of 7.81kHz and 9.77kHz, the corresponding 

system bandwidth (thus the center frequencies spacing) is divisible by the sub-
carrier spacing. Therefore, in a multi-carrier deployment, the center frequencies of 
adjacent carriers are spaced by integer number of sub-carriers.  

– Therefore, no guard tones between adjacent carriers beyond the carrier bandwidth are 
required on sub-frames within the 16m zone.

– To support backward compatibility, sub-frames within the legacy zone contain guard 
tones as defined in the legacy system permutation formats.

– The legacy zone and the 16m zone of adjacent carriers may not be aligned as shown in 
Figure 1. However, the above guard tones requirement still applies.

Carrier #1

Carrier #2

Legacy DL sub-frame 16m DL sub-frame Legacy UL sub-frame 16m UL sub-frame

Guard tones

5ms radio frame 5ms radio frame

Figure 1  Guard tones of adjacent carriers for legacy sub-frames and 16m sub-
frames, when center frequencies of adjacent carriers are spaced by 
integer number of sub-carriers
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Multi-Carrier Configurations – 2/4

• For the case of sub-carrier spacing of 10.94kHz, the corresponding system 
bandwidths of 5/10/20MHz are not divisible by the sub-carrier spacing. In addition, 
the center frequency of each carrier needs to align with the raster, i.e. 250kHz 

– 7x250kHz = 1.75MHz is divisible by 10.94kHz
– Therefore, Nx1.75MHz, e.g. 5.25MHz, 10.5MHz, 21MHz are divisible by the sub-carrier 

spacing.
• If both adjacent carriers are legacy support carriers, the center frequencies of the 

adjacent carriers are spaced by the carrier bandwidths in order to ensure backward 
compatibility. Guard tones are required between the adjacent carriers.

• If a non-legacy support carrier is adjacent to a legacy support carrier, the center 
frequency of the non-legacy carrier can be offset such that the center frequencies of
the two adjacent carriers can be spaced by 5.25/10.5/21MHz respectively for carrier 
bandwidth of 5/10/20MHz respectively. An illustration for carrier bandwidth of 
5MHz is shown in Figure 2 (next slide). 

– On sub-frame within the 16m zone, no guard tones are required between adjacent carriers 
beyond the carrier bandwidth (see Figure 3, next slide). 

– On sub-frame within the legacy zone, guard tones are still required on sub-frames within 
the legacy zone (see Figure 3, next slide).

– For the non-legacy carrier, as shown in Figure 2 (next slide), uneven number of guard 
sub-carriers are used on both sides of a carrier
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Multi-Carrier Configurations – 3/4

10MHz

512-FFT = 5.6 MHz
Useful sub-carriers excluding 
guard sub-carriers for legacy zone

5MHz 5MHz

Spacing of center frequencies 
of adjacent carriers = 
5.25MHz = 480 sub-carriers

2.5 MHz

2.75 MHz

Figure 2  Center frequencies spacing and guard tones of adjacent legacy 
enabled carrier and non-legacy carrier

Legacy support
carrier

Non-legacy support
carrier

Useful sub-carriers excluding 
guard sub-carriers for16m zone
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Multi-Carrier Configurations – 4/4

Carrier #1 
(legacy support carrier)

Carrier #2
(non-legacy support 
carrier)

Legacy DL sub-frame 16m DL sub-frame Legacy UL sub-frame 16m UL sub-frame

Guard tones

5ms radio frame 5ms radio frame

Figure 3  Guard tones of adjacent legacy enabled carrier and non-legacy carrier 
for legacy sub-frames and 16m sub-frames, when center frequencies of 
adjacent carriers are spaced by integer number of sub-carriers
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Proposed Text for SDD – 1/3
[Add the following section and sub-sections to the SDD]
11.4.7 Frame Structure Supporting Multi-carrier Operation
11.4.7.1 Sub-carrier Alignment between Adjacent Carrier
When the channel bandwidth (thus the center frequencies spacing) is divisible by the sub-carrier 
spacing, e.g. for the cases of sub-carrier spacing of 7.81kHz and 9.77kHz shown in Table 1, the 
sub-carriers between adjacent carriers are aligned.  Therefore, no guard tones between adjacent 
carriers beyond the carrier bandwidth are required on sub-frames within the 16m zone. 

When the channel bandwidth (thus the center frequencies spacing) is not divisible by the sub-
carrier spacing, e.g. for the cases of sub-carrier spacing of 10.94kHz shown in Table 1, the sub-
carriers between adjacent carriers are not aligned.  To allow sub-carriers alignment between 
adjacent carriers, the center frequency of the non-legacy carrier can be offset such that the spacing 
between adjacent carriers are multiples of 1.75MHz. This is illustrated in Figure 11.4.7-1. 
Different number of guard tones are allocated on each side of the non-legacy carrier.

If both adjacent carriers are legacy enabled carriers, the center frequencies of the adjacent carriers 
are spaced by the carrier bandwidths in order to ensure backward compatibility. Guard tones are 
required between the adjacent carriers.
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Proposed Text for SDD – 2/3

10MHz

512-FFT = 5.6 MHz
Useful sub-carriers excluding 
guard sub-carriers for legacy zone

5MHz 5MHz

Spacing of center frequencies 
of adjacent carriers = 
5.25MHz = 480 sub-carriers

2.5 MHz

2.75 MHz

Figure 11.4.7-1  Center frequencies spacing and guard tones of adjacent legacy enabled carrier and 
non-legacy carrier

Legacy support
carrier

Non-legacy support
carrier

Useful sub-carriers excluding 
guard sub-carriers for16m zone

[Add the following figure to SDD (continued from previous slide)]
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Proposed Text for SDD – 3/3
[Add the following section to the SDD (continued from previous slide)]
11.4.7.2 Guard tones on legacy sub-frame and 16m sub-frame between adjacent carriers
Figure 11.4.7-2 illustrates the frame structure when adjacent carriers are spaced by 
integer number of sub-carriers. No guard tones beyond the carrier bandwidth are 
required on sub-frames within the 16m zone. To support backward compatibility, sub-
frames within the legacy zone contain guard tones as defined in the legacy system 
permutation formats. The legacy zone and the 16m zone of adjacent carriers may not be 
aligned. However, the above guard tones requirement still applies.

Carrier #1

Carrier #2

Legacy DL sub-frame 16m DL sub-frame Legacy UL sub-frame 16m UL sub-frame

Guard tones

5ms radio frame 5ms radio frame

Figure 11.4.7-2  Guard tones of adjacent carriers for legacy sub-frames and 16m sub-frames, when 
center frequencies of adjacent carriers are spaced by integer number of sub-carriers


