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1. Introduction

A “shortened” resource block (RB) definition is proposed for RBs defined from the center 72 RE region (carrier with even #RBs) or 84 RE region (carrier with odd #RBs) of subframes 0 to account for the presence of PBCH and SCH symbols that occupy the center 72 subcarriers of a LTE carrier.  It is further proposed that the eNB scheduler account for code rate differences when allocating resources that include these “shortened” RBs.
2. Resource Block Definition for center 72 or 84 REs of Subframes 0 and 5 (FDD LTE)
Figures 1 and 2 below show the P-BCH and SCH symbol allocation in time and frequency for subframe 0 and 5. Due to the presence of P-SCH and S-SCH in subframe 0 and subframe 5 as well as P-BCH in subframe 0 (see Figure 1) it is proposed that modified resource block definition be used which has reduced number of REs compared to normal RBs.  The eNB scheduler can account for the code rate differences for resource allocations that include these “shortened” resource blocks.  The UE will know which physical resource blocks (PRBs) are “shortened” due to their PRB# and because they are located in subframe 0 or 5 an occupy the inner 72 subcarriers for carriers with an even number of PRBs (i.e. 
[image: image1.wmf]DL

RB

N

 even)  or occupy the inner 84 REs for carriers with an odd number of PRBs (i.e. 
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 odd).  Tables 1,2,3,4 below show the number and number of REs for the ‘normal’ and ‘shortened’ PRBs based on control regions size (n), #TX antennas, and CP size.
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Figure 1 SCH & PBCH symbols in subframe 0 and SCH symbols in subframe 5 for FDD LTE carrier
Table 1 - Resource Block Definition for inner 72 REs of Even #RB Carrier for subframe 5 (FDD)
[image: image4.emf]k_s1 k_s2

CP normal CP extended 4TX 2TX 1TX 4TX 2TX 1TX

1 136 144 150 112 120 126 6 0

2 128 132 138 104 108 114 6 0

3 116 120 126 92 96 102 6 0

1 112 120 126 88 96 102 6 0

2 104 108 114 80 84 90 6 0

3 92 96 102 68 72 78 6 0

#REs per s1PRB pair

n Subframe 1-4, 6-9 PRBs

Control region size (#OFDM) #REs per PRB pair

Subframe 5 & Even #RBs - k PRB pairs


Table 2 - Resource Block Definition for inner 84 REs of Odd #RB Carrier for subframe 5 (FDD)
[image: image5.emf]k_s1 k_s2

CP normal CP extended 4TX 2TX 1TX 4TX 2TX 1TX 4TX 2TX 1TX

1 136 144 150 112 120 126 124 132 138 5 2

2 128 132 138 104 108 114 116 120 126 5 2

3 116 120 126 92 96 102 104 108 114 5 2

1 112 120 126 88 96 102 100 108 114 5 2

2 104 108 114 80 84 90 92 96 102 5 2

3 92 96 102 68 72 78 80 84 90 5 2

#REs per s1PRB pair #REs per s2PRB pair

Subframe 5 & Odd #RBs - k_s1 and k_s2 PRB pairs

n

Subframe 1-4, 6-9 PRBs

Control region size (#OFDM) #REs per PRB pair


Table 3 - Resource Block Definition for inner 72 REs of Even #RB Carrier for subframe 0 (FDD)
[image: image6.emf]k_s1 k_s2

CP normal CP extended 4TX 2TX 1TX 4TX 2TX 1TX

1 136 144 150 76 80 82 6 0

2 128 132 138 68 68 70 6 0

3 116 120 126 56 56 58 6 0

1 112 120 126 52 56 58 6 0

2 104 108 114 44 44 46 6 0

3 92 96 102 32 32 34 6 0

n

Subframe 1-4, 6-9 PRBs Subframe 0 & Even #RBs - k PRB pairs

Control region size (#OFDM) #REs per PRB pair #REs per s1PRB pair


Table 4 - Resource Block Definition for inner 84 REs of Odd #RB Carrier for subframe 0 (FDD)
[image: image7.emf]k_s1 k_s2

CP normal CP extended 4TX 2TX 1TX 4TX 2TX 1TX 4TX 2TX 1TX

1 136 144 150 76 80 82 106 112 116 5 2

2 128 132 138 68 68 70 98 100 104 5 2

3 116 120 126 56 56 58 86 88 92 5 2

1 112 120 126 52 56 58 82 88 92 5 2

2 104 108 114 44 44 46 46 76 80 5 2

3 92 96 102 32 32 34 34 64 68 5 2

#REs per s2PRB pair

Subframe 0 & Odd #RBs - k_s1 and k_s2 PRB pairs

n

Subframe 1-4, 6-9 PRBs

Control region size (#OFDM) #REs per PRB pair #REs per s1PRB pair


3. Conclusions

Shortened Resource blocks are defined for inner 72 or 84 REs of Subframes 0 and 5 due to presence of P-BCH and S-SCH and also depends on whether the carrier bandwidth has an even or odd number of RBs. It is proposed to accept the proposed definition (#REs, location) for these shortened RBs as given in Tables 1-4 for a LTE FDD carrier.  It is proposed that the shortened RBs can be included in resource allocations with ‘normal’ RBs as well as resource allocations with only shortened RBs.   The eNB scheduler can account for the code rate differences for resource allocations that include these shortened resource blocks.  The UE will know which physical resource blocks (PRBs) are shortened due to their PRB# and because they are located in subframe 0 or 5 in the case of an FDD LTE carrier.
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Figure 2 - PBCH and SCH allocation in subframe 0 for odd and even number of PRBs for normal CP
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