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Introduction
> The data multiplexing scheme has been discussed in the recent RAN1 

meetings.
• The resource allocation is an important aspect in downlink OFDMA design. 

> The DL channel resource consists of basic access channels (BACH)
• Each BACH consists of a number of data sub-carriers allocated in frequency and 

time according to certain pattern.
> Both the localized  allocation and the diversity allocation have been proposed.

• Localized allocation: Sub-band BACH: 
• Generated from adjacent sub-carriers
• For close-loop mode

• Support slow moving UE
• To exploit multi-user diversity to increase system throughput

• Diversity allocation: diversity BACH: 
• Generated from sub-carriers distributed over the whole bandwidth
• For open-loop mode

• Support fast moving UE
• To exploit frequency diversity to improve system reliability

> In this contribution we will discuss the multiplexing of sub-band BACH and 
diversity BACH.

• Support two types of sub-channelization at the same time 
• Enable the exploitation of both frequency diversity and multi-user diversity at the same time

• No puncturing required
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Sub-channel Multiplexing
> There are three ways to multiplex sub-band BACH and diversity 

BACH:
• Scheme-1: Time division

• Partition the traffic OFDM symbols in each sub-frame into two parts which are 
assigned to sub-band BACH and diversity BACH separately

• Easy sub-carrier allocation for both sub-band BACH and diversity BACH
• However the partition is not flexible enough to adapt to different ratio between 

open-loop transmission and closed-loop transmission
• Scheme-2: frequency division

• Partition the sub-carriers in each OFDM symbols into two parts which are 
assigned to sub-band BACH and diversity BACH separately

• More flexible than scheme-1 in the resource partition between sub-band BACH 
and diversity BACH

• However the fixed partition in frequency may reduce the multi-user diversity 
gain.

• Scheme-3: Hybrid
• The partition of the channel resource between two types of BACHs can be done 

in both time and frequency
• Additional multi-user diversity gain introduced by the 2D partition
• More difficult to define sub-channel.
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Proposed Sub-channel Multiplexing Scheme
> Considering the short sub-frame feature (0.5 ms), a flexible multiplexing 

approach based on scheme-2 can be applied.
• The ratio between the number of open-loop and closed-loop UE is  fixed in each sub-

frame.
• The resource partition pattern can be updated on a sub-frame basis*

Partition the total useful sub-carriers into sub-bands
• The sub-band size is determined by the channel coherent bandwidth and the size of 

BACH
• Same sub-channel size for both sub-band BACH and diversity BACH

• For example 15 sub-bands for 5 MHz channel 
• 20 consecutive sub-carriers per sub-band

> Separate the sub-bands into two categories
• Category-1:  assigned to sub-band BACH
• Category-2:  assigned to diversity BACH
• There are a number of partition possibilities. 

• To simplify the implementation, the possible ratios between the numbers of the category-1 
and category-2 sub-bands may be pre-defined.

* For long sub-frame, the resource partition pattern could be updated within a sub-frame.



6 © NORTEL, 2006, All Rights Reserved

Proposed Sub-channel Multiplexing Scheme (Cont)

> Node-B selects the partition ratio and determines the location of the
category-1 sub-bands based on the traffic load ratio between the 
open-loop UEs and the closed-loop UEs as well as the sub-band CQI 
reports.
• Node-B signals these information through the DL control channel. 
• UE can then determine the locations and the number of category-2 sub-

band accordingly. 

> The construction of two types of BACH
• Sub-band BACH 

• Consists of one category-1 sub-band crossing one sub-frame.
• Diversity BACH

• Renumbering the sub-carriers in the category-2 sub-bands over the sub-frame 
• Diversity BACH is generated from these renumbered sub-carrier sequence 

according to a pre-defined rule.
• The same rule can be applied in diversity BACH generation for different sub-

band partition ratios between  category-1 and category-2.
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An Example of the Partition of Diversity BACH Zone 
and Sub-band BACH Zone

Sub-frame

Frequency

Time

Diversity BACH Zone

Sub-band BACH Zone
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An Example of the Construction of DL BACH 
- Sub-band BACH

20 sub-carriers

Pilots & Control Channel

Sub-band BACH for UE(n) Sub-band BACH for UE(n+m)

Frequency

Time

TTI

Each sub-band BACH is composed by 120 sub-carriers* 
•20 consecutive sub-carriers over 6 symbols
•Sub-channel size decreases accordingly when 
secondary pilots applied.
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An Example of the Construction of DL BACH 
- Diversity BACH (An example of 10 Category-2 Sub-bands)

20 sub-carriers

Pilots & Control Channel

Diversity BACH 
For UE(n)

Diversity BACH
For UE(n+m)

Frequency

Time

TTI

Each diversity BACH is composed by 120 sub-carriers which are distributed in 
10 Sub-bands according to a predefined rule.
•Sub-channel size decreases accordingly when secondary pilots applied.
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Summary and Conclusions

> Two types of sub-channels enables the exploitation of both frequency 
diversity and multi-user diversity.

> Two types of sub-channel can co-exist in the same sub-frame. 

> Sub-band based FDM multiplexing scheme is proposed.
• Identify the sub-bands assigned to sub-band BACH at first

• Allow the exploitation of the multi-user diversity
• The number and the location of the diversity sub-bands for diversity BACH 

derived from the sub-band BACH allocation information.  
• A uniform sub-carrier mapping pattern applied to generate diversity BACH 
• Same sub-channel sizes for sub-band BACH and diversity BACH
• No puncture is required to generate the sub-band BACH and the diversity 

BACH.


