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1. Introduction
A procedure is proposed for generating a statically defined 16 x 
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 MCS table consisting of transport block sizes (TBS) computed for 16 MCSs for each of j PRBs where j=1,…,
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.  The table is indexed using a 4-bit MCS index and resource allocation information (#PRBs) signaled via the scheduling message (DCI format 1, 1A, or 2).  The single MCS table is invariant to  #TX antennas, PCFICH (n), and CP size.
2. TBS and Subframe Configurations
A carrier supporting 
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 PRBs would require a 
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x16 MCS table that is invariant to subframe configuration as shown in Table 1 below.  The advantage to being invariant to control region size (n) is that the transport block size does not change on retransmissions even if n changes.  Only a single MCS table is required given invariance to CP size and #TX Antennas in addition to invariance to n.  The number of distinct TBSs used to populate the MCS table is based on a procedure where up to 16 distinct TBSs are generated for each of 1,2,3,4 and 5 PRBs corresponding to 16 MCSs shown in Table 2.  Also up to 4 distinct TBSs are generated for each of 6,7,…,
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 PRBs for each MCS determined by the coding rate set R~{2/3,3/4,5/6,8/9} for 64 QAM (see Table 3).  Hence, up to 
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distinct TBSs are generated using this procedure but the actual number of distinct TBS is lower due to redundancy.
In the search procedure, the target code rate is assumed be defined as the TBS/ number of physical channel bits. In other words, the CRC bits (TB CRC and code-block CRC) are not considered as part of the TBS. For example consider 5MHz (25RB) from Table 1, MS=2, target CR = 0.4242, 1RB (with 132 REs). It has a TBS= 112, 24-bit CRC. Therefore, its code rate = 112/(132*2) = 0.424, where as the Turbo code rate is slightly higher = (104+24)/(132*2)=0.4848. The rate difference between target CR and the actual turbo code rate becomes small as the TBS increases.
For 5 MHz carrier the procedure results in 136 distinct TBSs (ANNEX A shows entire table).  The MCS table generation procedure is now summarized:
MCS Table Generation Procedure:

1. Choose reference subframe configuration (table 1) for generating the MCS table  (REs per PRB =132, #TX Antennas=2, n=2).
2. Generate m TB sizes for the set TBS1={TB1, TB2, ...., TBm} where m = 16x5 for 16 MCS listed in Table 2 for 1, 2, 3, 4 and 5 PRBs. 
3. Generate 
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 TB sizes for the set TBS2 based on R~{2/3, 3/4, 5/6, 8/9} for each of 6,7,8,..., 
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 RBs.  From TBS1 and TBS2 keep only the distinct  TB sizes ( TBS3.  The sizes have CRC overhead added and are rounded to nearest byte, and then matched to values from the 36.212 Code block segmentation rule so that there are zero filler bits. 
4. Assign TB sizes from TBS3 to each of the 16 MCS table locations per j PRBs where j=1,…,
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 that best matches the corresponding 
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x16 MCS of the table location. (see ANNEX A)
5. Detect duplicate TBS for a RB allocation, and when a duplicate TBS X is found (all duplicates occur at 16QAM ( 64QAM boundary in our example), for the lowest MS (e.g. 16QAM) select the TBS size Y nearest to X such that Y<X and Y requires no filler bits. Add Y to the set TBS3. Do this for all RB = 1,2,…, 
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6. Use the single 
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x16 MCS table for all 18 DL subframe configurations.  Some table entries are blocked for certain subframe configurations (e.g. coding rate drops below minimum TBS).
Table 1 gives #REs/RB for each subframe configuration based on control region size (n) as signaled by PCFICH, the #TX Antennas which determines the reference signal format, and the cyclic prefix length. 
Table 1 - #REs/RB for each DL Subframe Configuration for normal CP length
[image: image13.emf]CP normal CP extended 4TX 2TX 1TX

1 na 136 144 150

2 1 128 132 138

3 2 116 120 126

na 3 104 108 114

#REs per PRB pair Control region size - n  OFDM syms


Table 2 below shows the size 16x5 MCS table for the reference subframe configuration (2 TX Antennas & normal CP size and n=2) from steps 1 & 2 of the procedure.  There are 61 distinct TBS (given in red).
Table 2 – TBS1 Table – MCS Table Generation steps 1 and 2 (TBS in red are distinct)
[image: image14.png]MS__ |Target CR| 1RB 2RB 3RB 4RB 5RB
2 0.2364 64 02424| 128 02424| 184 02323| 248 02348| 312 02364
2 03333 88 03333| 176 03333| 264 03333| 352 0.3333| 440 0.3333
2 0.4242 112 04242| 224 04242| 336 04242| 448 04242| 552 04182
2 05333 144 05455| 280 05303| 424 05354| 552 05227| 696 05273
2 06424 168 06364| 336 06364| 504 06364| 680 06439| 840 06364
2 07758 | 208 07879| 408 07727| 616 07778| 808 07652| 1032 0.7818
4 0.4364 232 04394 464 04394| 696 04394| 920 04356| 1160 04394
4 05333 | 280 05303| 552 05227| 840 05303| 1128 05341 1384 05242
4 06303 336 06364| 664 06288| 1000 0.6313| 1320 0625 | 1640 0.6212
4 0.7152 376 07121| 744 0.7045| 1128 0.7121| 1480 0.7008| 1864 0.7061
6 0.4848 384 04848| 760 04798| 1160 04882| 1512 04773| 1896 04788
6 05657 | 448 05657| 888 05606| 1320 05556| 1768 0.5581| 2216 0.5596
6 06626 520 06566| 1032 06515 1576 0.6633| 2088 0.6591| 2600 06566
6 0.7434 584 0.7374| 1160 0.7323| 1768 0.7441| 2344 0.7399| 2920 0.7374
6 0.8242 648 08182 1320 0.8333| 1960 0.8249| 2600 0.8207| 3240 0.8182
6 0.8889 | 696 0.8788| 1384 0.8737| 2088 0.8788| 2792 0.8813| 3496 0.8828





From step 3 of the procedure 
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 TB sizes, contained in set TBS2, are generated based on 64 QAM modulation and R~{2/3, 3/4, 5/6, 8/9} for each of 6,7,8,..., 
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 PRBs as shown below in Table 3 for a 5 MHz carrier.  From Table 3 it is seen that there are 64 distinct TB sizes (in red) out of a total of 80.  For a 25PRB carrier a total of 136 distinct TBSs are used to populate the 400 entires of the 16x25 MCS table for reference subframe configuration with no use of filler bits.
Table 3 – TBS2 Table for 5 MHz carrier--  MCS Table Generation step 3 (TBS in red are distinct)
[image: image17.png]MS |TargetCR| 6RB | 7RB | 8RB | 9RB | 10RB | 11RB | 12RB | 13RB | 14RB | 15RB
B64QAM | 06626 | 3112 | 3624 | 4200 | 4712 | 5224 | 5736 | 6328 | 6776 | 7288 | 7864
B64QAM | 0.7434 | 3496 | 4072 | 4712 | 5288 | 5864 | 6456 | 7032 | 7608 | 8184 | 8824
B64QAM | 0.8242 | 3880 | 4520 | 5224 | 5864 | 6520 | 7160 | 7864 | 8440 | 9144 | 9784
64QAM | 0.8889 | 4200 | 4904 | 5608 | 6328 | 7032 | 7736 | 8440 | 9144 | 9848 | 10552
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19RB | 20RB | 21 RB | 22RB | 23RB | 24 RB | 25 RB
B64QAM | 06626 | 8376 | 8888 | 9400 | 9976 | 10488 | 11000 | 11512 | 12024 | 12576 | 13088
B64QAM | 0.7434 | 9400 | 9976 | 10552 | 11128 | 11768 | 12384 | 12896 | 13536 | 14112 | 14688
B64QAM | 0.8242 | 10424 | 11128 | 11768 | 12384 | 13024 | 13664 | 14304 | 15008 | 15648 | 16288
64QAM | 0.8889 | 11256 | 11960 | 12640 | 13344 | 14048 | 14752 | 15456 | 16160 | 16864 | 17568





The final composite TB size set (TBS3) obtained from TBS1 and TBS2 is then given by:
TBS3(25RB)  ={64 88 112 128 144 168 176 184 208 224 232 248 264 280 312 336 352 376 384 408 424 440 448 464 504 520 552 584 616 648 664 680 696 744 760 808 840 888 920 1000 1032 1128 1160 1288 1320 1384 1480 1512 1576 1640 1768 1864 1896 1960 2088 2216 2344 2600 2664 2792 2920 3048 3112 3240 3368 3496 3624 3752 3880 4072 4136 4200 4456 4520 4712 4840 4904 5224 5288 5608 5736 5864 6264 6328 6456 6520 6776 7032 7160 7288 7608 7736 7864 8184 8376 8440 8696 8824 8888 9080 9144 9400 9784 9848 9976 10424 10488 10552 11000 11128 11256 11512 11768 11960 12024 12384 12576 12640 12896 13024 13088 13344 13536 13664 14048 14112 14304 14688 14752 15008 15456 15648 16160 16288 16864 17568 }
Figure 1 shows the AWGN SNR for the 16 MCSs of different RB allocations from the 5MHz MCS Table.
[image: image19.emf]-5.00

0.00

5.00

10.00

15.00

20.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

MCS Index

AWGN SNR (dB) - 10% BLER

1 RB

3 RBs

5 RBs

7 RBs

10RBs

15RBs

23 RBs

24 RBs

25 RBs


Figure 1 – Corresponding AWGN SNR (10% BLER) for MCSs of each #RBs (column) in MCS Table
3. Conclusions

A procedure was proposed for generating a single statically defined downlink reference 16 x 
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 MCS table consisting of transport block sizes (TBSs) computed for 16 MCSs for each of j PRBs where j=1,…,
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.  Each MCS entry in the table is therefore populated by a TBS and the table entries are accessed based on a 4-bit MCS index and resource allocation information (#PRBs) signaled via the scheduling message (grant or assignment).  

It is proposed that the reference subframe configuration used to generate the MCS table be defined by n=2 (control region size), #TX Antennas =2, and CP size (Table 1).  The single downlink MCS table is used for all values of n, #TX antennas, and CP sizes (normal or extended).
It is proposed that a 4-bit MCS field for each code word be included in the scheduling assignment/grant which along with the resource allocation information (#PRBs) determines the scheduled TBS.  

For 5 MHz LTE carrier with 25 PRBs a set of 136 distinct TBSs are used to populate the 400 entries of the 16x25 MCS table with zero filler bits required.  Due to redundancy and the requirement that the same TBS be used for all transmissions of a packet - then missing the first scheduling assignment/grant does not cause ambiguity in terms of mapping soft bits to the circular soft buffer.  Also minimizing the number of distinct TBSs reduces testing. Further optimization may help reduce the number of TBS needed from 136.
For 110 PRBs carrier, 418 distinct TBSs populated the 1760 entries of the 16x110 MCS table. 
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ANNEX A

MCS Table for Subframe Configuration (2 TX Antennas, n=2) for 5MHz
Below is 16x25 MCS table for the reference subframe configuration (2 TX antennas, n=2).  The 400 entries are populated by 136 disinct transport block sizes (TBS) from TBS3 below.
TBS3(25RB)  ={64 88 112 128 144 168 176 184 208 224 232 248 264 280 312 336 352 376 384 408 424 440 448 464 504 520 552 584 616 648 664 680 696 744 760 808 840 888 920 1000 1032 1128 1160 1288 1320 1384 1480 1512 1576 1640 1768 1864 1896 1960 2088 2216 2344 2600 2664 2792 2920 3048 3112 3240 3368 3496 3624 3752 3880 4072 4136 4200 4456 4520 4712 4840 4904 5224 5288 5608 5736 5864 6264 6328 6456 6520 6776 7032 7160 7288 7608 7736 7864 8184 8376 8440 8696 8824 8888 9080 9144 9400 9784 9848 9976 10424 10488 10552 11000 11128 11256 11512 11768 11960 12024 12384 12576 12640 12896 13024 13088 13344 13536 13664 14048 14112 14304 14688 14752 15008 15456 15648 16160 16288 16864 17568 }
[image: image22.png]MS__ |Target CR| 1RB 2RB 3RB 4RB 5RB 6 RB 7RB 8RB 9RB
QPSK 02364 64 102424| 128 02424| 184 02323| 248 02348| 312 02364| 376 0.2374| 440 02381| 504 02386 552 02323
QPSK 0.3333 88 03333| 176 03333 264 03333| 352 03333 440 03333| 520 0.3283| 616 03333 696 0.3295| 808 0.3401
QPSK 0.4242 112 04242 224 04242| 336 04242| 448 04242| 552 04182| 664 0.4192| 760 04113| 888 0.4205| 1000 0.4209
QPSK 0.5333 144 1 05455| 280 05303| 424 05354| 552 05227| 696 05273| 840 0.5303| 1000 05411| 1128 0.5341| 1288 0.5421
QPSK 06424 168 06364| 336 06364| 504 06364| 680 06439 840 06364| 1032 06515 1160 06277| 1384 0.6553| 1512 06364
QPSK 07758 | 208 07879| 408 0.7727| 616 07778| 808 0.7652| 1032 0.7818| 1288 0.8131| 1480 0.8009| 1640 0.7765| 1864 0.7845
16QAM | 0.4364 232 1 04394| 464 04394| 696 04394| 920 04356| 1160 04394 | 1384 0.4369| 1640 04437| 1864 0.4413| 2088 04394
16QAM | 05333 | 280 0.5303| 552 05227| 840 0.5303| 1128 0.5341| 1384 0.5242| 1640 0.5177| 1960 0.5303| 2216 0.5246| 2600 0.5471
16QAM | 0.6303 336 06364| 664 06288| 1000 06313| 1320 0625 | 1640 0.6212| 1960 06187 | 2344 0.6342| 2664 0.6307| 3048 06414
16QAM | 0.7152 376 | 0.7121| 744 0.7045| 1128 0.7121| 1480 0.7008| 1864 0.7061| 2216 0.6995| 2664 0.7208| 3048 0.7216| 3368 0.7088
B64QAM | 0.4848 384 04848| 760 04798| 1160 04882| 1512 0.4773| 1896 0.4788| 2344 04933| 2600 0469 | 3112 04912| 3496 0.4905
B64QAM | 05657 | 448 0.5657| 888 0.5606| 1320 0.5556| 1768 0.5581| 2216 0.5596| 2600 0.5471| 3112 05613 | 3624 0572 | 4072 05713
B64QAM | 0.6626 520 0.6566| 1032 06515| 1576 0.6633| 2088 0.6591| 2600 0.6566| 3112 0.6549| 3624 0.6537| 4200 0.6629| 4712 06611
B64QAM | 0.7434 584 | 0.7374| 1160 0.7323| 1768 0.7441| 2344 07399 2920 0.7374| 3496 0.7357| 4072 0.7345| 4712 0.7437| 5288 0.7419
64QAM | 0.8242 648 1 0.8182| 1320 0.8333| 1960 0.8249| 2600 0.8207| 3240 0.8182| 3880 0.8165| 4520 0.8153| 5224 ' 0.8245| 5864 0.8227
64QAM | 08889 | 696 0.8788| 1384 0.8737| 2088 0.8788| 2792 0.8813| 3496 0.8828| 4200 0.8838| 4904 0.8846| 5608 0.8851| 6328 0.8878





[image: image23.png]MS__ |Target CR| 10 RB 11 RB 12 RB 13 RB 14 RB 15 RB 16 RB 17 RB
QPSK 02364 616 02333| 680 02342| 744 02348| 808 0.2354| 888 02403| 920 0.2323| 1000 0.2367| 1032 0.2299
QPSK 03333 | 888 0.3364| 1000 0.3444| 1032 0.3258| 1128 0.3287| 1288 0.3485| 1320 0.3333| 1384 0.3277| 1480 0.3298
QPSK 04242 | 1128 04273| 1288 0.4435| 1320 04167| 1480 04312 1576 0.4264| 1640 04141| 1768 0.4186| 1896 04225
QPSK 05333 | 1384 05242| 1576 0.5427| 1640 0.5177| 1864 0.5431| 1960 05303 | 2088 05273 | 2216 0.5246| 2344 05223
QPSK 06424 | 1640 06212| 1864 0.6419| 2088 0.6591| 2216 06457 | 2344 0.6342| 2600 06566| 2664 0.6307| 2920 0.6506
QPSK 07758 | 2088 0.7909| 2216 0.7631| 2344 0.7399| 2664 0.7762| 2920 0.79 | 3048 0.7697| 3240 0767 | 3496 0.779
16QAM | 0.4364 | 2344 0.4439| 2600 0.4477| 2792 0.4407| 3048 0.4441| 3240 0.4383| 3496 04414| 3624 0429 | 3880 04323
16QAM | 0.5333 | 2792 0.5288| 3112 05358| 3368 0.5316| 3624 0.528 | 3880 0.5249| 4200 0.5303| 4520 0.535 | 4840 0.5392
16QAM | 0.6303 | 3368 0.6379| 3624 0624 | 4072 0.6427| 4200 06119| 4712 0.6374| 4904 06192| 5288 0.6259| 5608 0.6248
16QAM | 0.7152 | 3752 0.7106| 4136 0.7121| 4456 0.7033| 4840 0.7051| 5224 0.7067| 5608 0.7081| 5864 0.6941| 6456 0.7193
B64QAM | 0.4848 | 3880 0.4899| 4200 0.4821| 4520 0.4756| 4904 04763 | 5288 0.4769| 5736 0.4828| 6264 04943 | 6520 0.4843
B64QAM | 0.5657 | 4520 0.5707| 4904 05629 | 5288 0.5564| 5864 0.5695| 6264 0.5649| 6776 0.5704| 7160 0.565 | 7608 0.5651
B64QAM | 06626 | 5224 0.6596| 5736 06584 | 6328 0.6658| 6776 0.6581| 7288 0.6573| 7864 0662 | 8376 0661 | 8888 0.6601
B64QAM | 0.7434 | 5864 0.7404| 6456 0.741 | 7032 0.7399| 7608 0.7389| 8184 0.7381| 8824 0.7428| 9400 0.7418| 9976 0.7409
64QAM | 0.8242 | 6520 0.8232| 7160 0.8219| 7864 0.8274| 8440 0.8197| 9144 0.8247| 9784 0.8236| 10424 0.8226| 11128 0.8265
64QAM | 08889 | 7032 0.8879| 7736 0.888 | 8440 0888 | 9144 0.8881| 9848 0.8882| 10552 0.8882| 11256 0.8883| 11960 0.8883





[image: image24.png]MS__ |Target CR| 18 RB 19 RB 20 RB 21RB 22 RB 23 RB 24 RB 25 RB
QPSK 02364 | 1128 02374| 1160 0.2313| 1288 0.2439| 1320 0.2381| 1384 0.2383| 1480 02437 1512 0.2386| 1576 0.2388
QPSK 03333 | 1576 0.3316| 1640 0327 | 1768 0.3348| 1864 0.3362| 1960 0.3375| 1960 0.3228| 2088 0.3295| 2216 0.3358
QPSK 04242 | 1960 04125| 2088 0.4163| 2216 04197 | 2344 0.4228| 2344 0.4036| 2600 04282| 2664 04205| 2792 0423
QPSK 05333 | 2600 0.5471| 2664 0.5311| 2792 0.5288| 2920 0.5267| 3112 0.5358| 3240 05336 3368 0.5316| 3496 05297
QPSK 06424 | 3048 06414 | 3240 0.6459| 3368 06379| 3624 0.6537| 3752 0.646 | 3880 0639 | 4072 0.6427| 4200 06364
QPSK 07758 | 3624 0.7626| 3880 0.7735| 4072 0.7712| 4200 0.7576| 4520 0.7782| 4712 0776 | 4904 0774 | 5224 0.7915
16QAM | 0.4364 | 4136 0.4352| 4456 0.4442| 4520 0428 | 4840 04365| 5224 0.4497| 5288 0.4354| 5608 0.4426| 5736 04345
16QAM | 0.5333 | 5224 0.5497| 5288 0.5271| 5608 0.5311| 5864 0.5289| 6264 0.5393| 6456 0.5316| 6776 0.5347| 7032 0.5327
16QAM | 06303 | 5864 0617 | 6328 06308| 6776 0.6417| 7032 06342| 7288 0.6274| 7608 06265| 7864 0.6206| 8376 0.6345
16QAM | 0.7152 | 6776 0713 | 7160 0.7137| 7608 0.7205| 7864 0.7092| 8376 0.7211| 8696 0.7161| 9080 0.7165| 9400 0.7121
B64QAM | 0.4848 | 7032 0.4933| 7288 04843 | 7736 0.4884| 8184 04921| 8440 0.4844| 8824 04844| 9144 04811 9784 04941
B64QAM | 0.5657 | 8184 0.5741| 8440 05609 | 8888 0.5611| 9400 0.5652| 9848 0.5652| 10424 0.5722| 10552 0.5551| 11256 0.5685
B64QAM | 06626 | 9400 0.6594| 9976 0.6629| 10488 0.6621| 11000 0.6614| 11512 0.6607 | 12024 0.6601| 12576 0.6616| 13088 0.661
64QAM | 0.7434 | 10552 0.7402| 11128 0.7395| 11768 0.7429| 12384 0.7446| 12896 0.7401| 13536 0.7431| 14112 0.7424| 14688 0.7418
64QAM | 0.8242 | 11768 0.8255| 12384 0.823 | 13024 0.8222| 13664 0.8215| 14304 0.8209| 15008 0.8239| 15648 0.8232| 16288 0.8226
64QAM | 08889 | 12640 0.8866| 13344 0.8868| 14048 0.8869| 14752 0.887 | 15456 0.8871| 16160 0.8871| 16864 0.8872| 17568 0.8873





ANNEX B
MCS Table for Subframe Configuration (2 TX Antennas, n=2) for 22MHz
There are 418 distinct TBS were used to construct a 22MHz MCS Table with 110x16 entries.

TBS3(110RB)  ={64 88 112 128 144 168 176 184 208 224 232 248 264 280 312 336 352 376 384 408 424 440 448 464 504 520 552 584 616 648 664 680 696 744 760 808 840 888 920 1000 1032 1128 1160 1288 1320 1384 1480 1512 1576 1640 1768 1864 1896 1960 2088 2216 2344 2600 2664 2792 2920 3048 3112 3240 3368 3496 3624 3752 3880 4072 4136 4200 4456 4520 4712 4840 4904 5224 5288 5608 5736 5864 6264 6328 6456 6520 6776 7032 7160 7288 7608 7736 7800 7864 8184 8376 8440 8696 8824 8888 9080 9144 9400 9784 9848 9912 9976 10424 10488 10552 11000 11064 11128 11256 11512 11704 11768 11960 12024 12320 12384 12576 12640 12896 13024 13088 13216 13344 13536 13600 13664 14048 14112 14304 14688 14752 15008 15200 15264 15456 15648 15712 15840 16160 16224 16288 16480 16736 16864 16928 17056 17312 17568 17632 17824 18208 18272 18336 18824 18888 18952 19400 19528 19656 19912 19976 20232 20360 20424 20552 20872 20936 21064 21192 21512 21768 22024 22152 22344 22536 22792 22920 23048 23176 23496 23560 23880 24136 24624 24688 24752 25136 25264 25328 25456 25712 25904 26032 26096 26224 26480 26736 27056 27248 27376 27440 27632 27760 28016 28144 28208 28336 28720 28848 29360 29424 29552 29872 30000 30256 30384 30616 30680 30936 31192 31320 31448 31640 31768 31960 32344 32536 32600 32920 33048 33240 33560 33752 33944 34072 34136 34456 34584 34712 35160 35224 35288 35672 35864 36184 36504 36568 36736 37056 37184 37248 37312 37632 37760 37824 38016 38272 38464 38720 38784 38848 39168 39360 39424 39808 39872 40000 40128 40384 40448 40576 40832 40896 41088 41216 41408 41536 41728 41792 41984 42240 42368 42432 42496 42920 42984 43048 43560 43624 43688 44072 44136 44328 44392 44584 44712 45032 45096 45288 45672 45736 45928 46184 46312 46440 46504 46696 46952 47080 47144 47208 47656 47720 47848 48296 48552 48808 48872 48936 49296 49424 49552 49808 50000 50256 50320 50640 50896 51216 51408 51536 51792 51920 52048 52176 52432 52816 52944 53520 54032 54160 54544 54736 54800 54864 55096 55288 55480 55608 55928 56120 56312 56504 56632 56760 57016 57080 57144 57400 57720 58040 58232 58424 58744 58872 59128 59384 59448 59832 60024 60536 60664 61216 61344 61792 61984 62368 62624 62944 63328 63584 63968 64032 64160 64608 64736 65248 65440 65888 66144 66528 66848 67232 67528 67848 68232 68488 68936 69192 69640 69832 70344 70472 71112 71752 72456 73160 73904 74608 75312 76016 76720 77424}























































































































































































































































































































































































_1261262957.unknown

_1261314460.unknown

_1258439106.unknown

_1258439135.unknown

_1258227361.unknown

