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DL Channelization
> The DL channel resource consists of basic access channels (BACH)

• Each BACH consists of a set of data sub-carriers
• Same type of sub-carrier assignment for two adjacent OFDM symbols

> Two types of BACH
• Diversity BACH: 

• Generated from sub-carriers distributed over the entire bandwidth
• Support open-loop mode transmission

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

• Sub-band BACH: 
• Generated from a group of adjacent sub-carriers
• Support close-loop mode transmission

• Optimized for slow moving UE
• To exploit frequency domain multi-user diversity to increase system throughput

> Two types of BACH can be mapped onto same TTI
• Enable the exploitation of both frequency diversity and multi-user diversity 

at the same time
• Same BACH design applicable to both TDM pilots and scattered pilots 

scenarios 
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Hybrid Allocation of Diversity/Sub-band 
BACH

Sub-band 
BACH zone

Hybrid     
BACH zone

Diversity 
BACH zone

Frequency 

Time 



5 © NORTEL, 2005, All Rights Reserved

The Construction of DL BACH
> Partition the total useful sub-carriers into sub-channel elements (SCE), 

• Each SCE consists of N (for example N=8) consecutive sub-carriers cross two 
OFDM symbols

> Separate the sub-channel elements into two categories: 
• one is used to construct sub-band BACH, and 
• the other is used to construct diversity BACH

• The separation scheme may be changed dynamically for each TTI
• Several versions can be pre-defined

> Sub-band BACH 
• Consists of 6 SCEs (up to 96 sub-carriers)

• Two adjacent SCEs over 3 OFDM symbol pairs within each TTI
• 16 consecutive sub-carriers crossing 6 OFDM symbols

> Diversity BACH
• Consists of  6 distributed SCEs in each TTI (up to 96 sub-carriers)

• Option-1: 6 distributed SCEs may located in the same OFDM symbol pairs 
• Option-2: 6 distributed SCEs hops over 3 different OFDM symbol pairs

OFDM symbol pair

8 sub-carriers

SCE
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An Example of the Partition of Diversity BACH 
Zone and Sub-band BACH Zone 

SCEs for Diversity BACH (Over 2 Symbols)

Pilot & Control Channel (Over One  Symbol)

7 Symbols
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An Example of the Construction of DL BACH 
Sub-Band BACH 

8 sub-carriers Frequency

Ti
m

e

Pilots & Control Channel

Diversity BACH 
For UE(n)

Diversity BACH 
For UE(n+1)

Diversity BACH 
For UE(n+m)

Each sub-band BACH spans 16 consecutive sub-carriers over 6 
OFDM symbols 
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An Example of the Construction of DL BACH 
Diversity BACH (Option-1)

8 sub-carriers Frequency

Ti
m

e

Pilots & Control Channel

Diversity BACH 
For UE(n)

Each diversity BACH spans 48 distributed sub-carriers over 2 OFDM 
symbols (one symbol pair) 

• Less buffering requirement

Diversity BACH 
For UE(n+1)

Diversity BACH 
For UE(n+m)
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An Example of the Construction of DL BACH 
Diversity BACH (Option-2)

8 sub-carriers Frequency

Ti
m

e

Pilots & Control Channel

Diversity BACH 
For UE(n)

Each sub-band BACH spans 48 sub-carriers over 6 OFDM symbols      
(3 symbol pairs)

• More buffering requirement than option 1
• Time diversity gain

Diversity BACH 
For UE(n+1)

Diversity BACH 
For UE(n+m)
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DL Sub-channel Scalability
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Summary and Conclusions
> DL sub-channel structures are presented in this contribution

• Two types of sub-channels (BACH) defined
• Sub-band BACH to exploit multi-user diversity
• Diversity BACH to exploit frequency diversity

• The two types of BACH construction is unified thanks to the SCE (Sub-channel element)
• SCE correspond to a fixed number of contiguous sub-carriers over a OFDM symbol pair
• Size of the SCE should correspond to the best trade-off between Frequency diversity and signalling

load
• This unified BACH structure allows to dynamically construct diversity zone, sub-band zone 

and hybrid zones in the frequency and time dimension
• Two type of sub-channel can co-exist in the same sub-frame

• Allocation to one UE  based on the hierarchy structure of BACH and SEC

> Performance evaluation of the proposed DL sub-channel structure is 
presented

• R1050643:”On Sub-channelization for E-UTRA” Nortel, June, 2005

> Conclusion 
• Notion of Sub-Channel element (SCE) proposed for inclusion in the TR
• Recommend to include two sub-channel types (diversity and sub-band/localized) in the TR
• Exact size of the SCE is FFS (Nortel’s proposal is 8 sub-carriers over one OFDM symbol 

pair)
• Exact construction of BACH from SCEs can remain FFS (e.g. Diversity BACH whether 

based on option 1 or 2)


