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û
2

(n) =
M�1

P

m=0

N
P

k=0

k
P

j=0

c
(2)

k,j,m · v
2

(n�m) · |v
2

(n�m)|k�j · |v
1

(n�m)|j

c
(1)

k,j,m c
(2)

k,j,m



G
1

G
2

8

<

:

v1 = y2/G1

v1 = y2/G2

v1 v2 y1

y2 G
1

G
2

8

<

:

cu1 = Y1 ·w1

cu2 = Y2 ·w2

cu1 cu2 w1 w2

8

<

:

e1 = u1 � cu1

e2 = u2 � cu2

w1 w2

8

>

<

>

:

w1 =

�

V1
H ·V1

��1 ·V1
H · u1

w2 =

�

V2
H ·V2

��1 ·V2
H · u2

V1 V2 u1

u2



G
1

G
2

Banda 1

Banda 1

Banda 1 Banda 2

Intra-banda contigua

Intra-banda no contigua

Inter-banda no contigua



�f

FDL = FDL low + 0,1 (NDL �NOffs�DL)



Entrada

Salida
3º orden

Salida 
2º orden

B B

f1 f2

2f2-f12f1-f2

f1 f2

5BΔf

f1+f2

Salida
1º orden

f2-f1

FDL low

NDL

NOffs�DL

15 10

PAPR = 10 · log
10

⇣

|xpeak|2
.

xrms
2

⌘

= 11,54dB

BW = 10MHz

⌘ 64�QAM



E-UTRA 
Operating

Band

Downlink Uplink
FDL_low (MHz) NOffs-DL Range of NDL FUL_low (MHz) NOffs-UL Range of NUL

1 2110 0 0 – 599 1920 18000 18000 – 18599
2 1930 600 600 − 1199 1850 18600 18600 – 19199
3 1805 1200 1200 – 1949 1710 19200 19200 – 19949
4 2110 1950 1950 – 2399 1710 19950 19950 – 20399
5 869 2400 2400 – 2649 824 20400 20400 – 20649
6 875 2650 2650 – 2749 830 20650 20650 – 20749
7 2620 2750 2750 – 3449 2500 20750 20750 – 21449
8 925 3450 3450 – 3799 880 21450 21450 – 21799
9 1844.9 3800 3800 – 4149 1749.9 21800 21800 – 22149
10 2110 4150 4150 – 4749 1710 22150 22150 – 22749
11 1475.9 4750 4750 – 4949 1427.9 22750 22750 – 22949
12 729 5010 5010 – 5179 699 23010 23010 – 23179
13 746 5180 5180 – 5279 777 23180 23180 – 23279
14 758 5280 5280 – 5379 788 23280 23280 – 23379
…
17 734 5730 5730 – 5849 704 23730 23730 – 23849
18 860 5850 5850 – 5999 815 23850 23850 – 23999
19 875 6000 6000 – 6149 830 24000 24000 – 24149
20 791 6150 6150 – 6449 832 24150 24150 – 24449
21 1495.9 6450 6450 – 6599 1447.9 24450 24450 – 24599
22 3510 6600 6600 – 7399 3410 24600 24600 – 25399
23 2180 7500 7500 – 7699 2000 25500 25500 – 25699
24 1525 7700 7700 – 8039 1626.5 25700 25700 – 26039
25 1930 8040 8040 – 8689 1850 26040 26040 – 26689
26 859 8690 8690 – 9039 814 26690 26690 – 27039
27 852 9040 9040 – 9209 807 27040 27040 – 27209
28 758 9210 9210 – 9659 703 27210 27210 – 27659
292 717 9660 9660 – 9769 N/A
30 2350 9770 9770 – 9869 2305 27660 27660 – 27759
31 462.5 9870 9870 – 9919 452.5 27760 27760 – 27809

…322 1452 9920 9920 – 10359 N/A
33 1900 36000 36000 – 36199 1900 36000 36000 – 36199
34 2010 36200 36200 – 36349 2010 36200 36200 – 36349 
35 1850 36350 36350 – 36949 1850 36350 36350 – 36949
36 1930 36950 36950 – 37549 1930 36950 36950 – 37549
37 1910 37550 37550 – 37749 1910 37550 37550 – 37749
38 2570 37750 37750 – 38249 2570 37750 37750 – 38249
39 1880 38250 38250 – 38649 1880 38250 38250 – 38649
40 2300 38650 38650 – 39649 2300 38650 38650 – 39649
41 2496 39650 39650 –41589 2496 39650 39650 –41589
42 3400 41590 41590 – 43589 3400 41590 41590 – 43589
43 3600 43590 43590 – 45589 3600 43590 43590 – 45589
44 703 45590 45590 – 46589 703 45590 45590 – 46589

NOTE 1: The channel numbers that designate carrier frequencies so close to the operating band edges that the 
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 
75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 
10, 15 and 20 MHz respectively.

NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 3: For ProSe the corresponding UL channel number are also specified for the DL for the associated ProSe 

operating bands i.e. ProSe_FUL = FUL and ProSe_FDL = FUL.
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