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Studying use of 3GPP TD-LTE bands 42 & 43

3GPP TDD bands 42 and 43 overlap
the 3.5 GHz frequency range which
in US is inteded for mobile
broadband use. FCC calls this band
as “Citizens Broadband Radio
Service (CBRS)” and it is regulated
under new Part 96 of FCC’s Rules.

Band 42

Table 5.5-1 E-UTRA operating bands

Uplink (UL) operating band Downlink (DL) operating band Duplex
E'UTR_A BS receive BS transmit Mode
Operating UE transmit UE receive
Band
Ful ow = Fui_nign FoL tow = FoL nign
33 1900 MHz - 1920 MHz 1900 MHz - 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz - 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz - 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz - 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz - 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz - 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz - 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz - 2400 MHz TDD
41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz 3600 MHz 3400 MHz - 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz - 3800 MHz TDD
44 703 MHz - 803 MHz 703 MHz - 803 MHz TDD
3800
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Recelver requirements




FCC receiver requirement for 3.5 GHz band

(f) Reception Limits: Priority Access Licensees must accept adjacent channel and in-band

blocking interference (emissions from other authorized Priority Access or GAA CBSDs transmitting

between 3550 and 3700 MHz) up to a power spectral density level not to exceed -40 dBm in any
direction

with greater than 99% probability when integrated over a 10 megahertz reference bandwidth, with the

measurement antenna placed at a height of 1.5 meters above ground level, unless the affected Priority
Access Licensees agree to an alternative limit and communicates that to the SAS.
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Pinterferer

3GPP ACS and blocking

-15 dbm /5 MHz

FCC and 3GPP ACS and
blocking requirements cannot
be fully compared as there
are some difference how they
are defined. However some
conlusions can be derived.

-30 dbm /5 MHz

-44 dbm /5 MHz
Firstly FCC requirements
apply to all wanted signal
levels as 3GPP has some
offset to RESENS. Offset
dependes on requirement.

-56 dbm /5 MHz
-58 dbm /5 MHz

Secondly FCC interferer is 10
MHz as for 3GPP it is
typically 5 MHz.

Wanted signal
REFSENS + 6 dB

=-91 dBm for band 4

A

In-band blocking Case 1

Adjacent channel / ACS
Second Adjacent channel /

10 MHz LTE
Carrier

Third Adjacent channel / In-band blocking Case 2
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3GPP ACS

In 3GPP specifications user terminal has to be able to tolerate adjacent channel interference which has
31.5 dB higher power. There are 2 different test points where this is verified. Case 1 where wanted signal
is REFSENS + 14 dB and Case 2 where interferer is -25 dBm. Neither of these is aligned with FCC
requirement. It is anyway clear that FCC requirement is much tighter than 3GPP requirement.

Example for Band 42

Case 1.

Wanted 10 MHz signal power level
=-96dBm + 14 dB = - 82 dBm
Interferer = -50.5 dBm

Case 2:
Wanted 10 MHz = -56.5 dBm
Interferer = - 25 dbm

Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
1.4MHz | 3 MHz [ 5 MHz [ 1omHz [ 15MHz [ 20MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
dBm REFSENS REFSENS REFSENS REFSENS REFSENS REFSEN
+45.5dB +45.5dB +45.5dB +45.5dB +42.5dB S
Perterer +39.5dB
BW e torer MHz 1.4 3 5 5 5 5
Finterterer (Offset) [ MHz | 1.4+0.0025 3+0.0075 5+0.0025 7.5+0.0075 | 10+0.0125 | 12.5+0.0
/ / / / / 025
-1.4-0.0025 -3-0.0075 -5-0.0025 -7.5-0.0075 -10-0.0125 /
-12.5-
0.0025
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In-band blocking

3GPP has defined two different in-band blocking requirements. Case 1 represents second adjacent channel (5 MHz)
interferer which has -56 dBm level. Case 2 interferer has power level of -44 dbm and can be located in frequency range
spaning from third adjacent up to a frequency where out-of band blocking requirement strarts. Wanted signal level is
REFSENS +6 dB. FCC requirement is much tighter than 3GPP requirement

Table 7.6.1.1-2: In-band blocking

E-UTRA Parameter Unit Case 1 Case 2 Case 3 Case 4
band Plerierer dBm -56 -44
=Bwiz2 _lFIoffset,case <-BW/2 - Floffset,case 2
Flnterferer &
(offset) MHz —+BW/2 _fLF 2+BW/2 + Floffset,case
. loffset,case ) VOId VOId
l:DL_Iow_ 15
All bands Finterferer MHz (Note 2) to
FoL pigh + 15
NOTE 1:  For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first
15 MHz below or above the UE receive band
NOTE 2:  For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - F et case 1 2N
b. the carrier frequency +BW/2 + F\ et case 1
NOTE 3:  F,ererer Fange values for unwanted modulated interfering signal are interferer center frequencies.
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Out-of-band blocking

3GPP out-of-band blocking range 1 requirement starts 15 MHz out of band edge with an interferer level of -44 dBm. Range 2
interferer with — 30 dBm power level starts from 60 MHz out of band edge up to 85 MHz. When interferer offset is larger than
85 MHz then the power level is 15 dBm. For 3.5 GHz bands 3GPP has relaxed range 3 interferer level (note 2) to allow UE
implementation using a single filter for bands 42 and 43. Wanted signal level is REFSENS + 6 dB.

FCC requirement is tighter than 3GPP range 1 reguirement. 3GPP out of band range 2 and range 3 requirements are tighter

than FCC ACS and in-band requirement.

E-UTRA Parameter Units Frequency
Table 7.6.2.1-2: Out band Range 1 Range 2 Range 3 Range 4
of band blocking Piosererer dBm -44 -30 -15 -15
1,2,3,4,5, FoL ow-1510 FoL_1ow-60 to FoL_1ow-85 t0 )
6,7,8,9,10, Fo 10,60 Fou iy -85 1 MHz
11,12, 13,
14,17, 18,
19, 20, 21,
22,23, 24, =
25, 26, 27, Interferer MHz
28 30. 31 (Cw) FoL_nigh +1510 [ Fpy_high +60 t0 Foi_nigh +85 10 B
33 34 35 FoL hign + 60 FoL high +85 +12750 MHz
36, 37, 38,
39, 40, 41, 42
(NOTE 2), 43
(NOTE 2), 44
2,5,12,17 F .
Flnterferer MHz - - - Fl:llll_fl:.wh
NOTE 1: Forthe UE which supports both Band 11 and Band 21 the out of blocking is FFS. -
8 NOTE 2: The power level of the interferer (P ererer) fOr Range 3 shall be modified to -20 dBm for F¢/terer > 2800 NOKIA
MHz and Fy oo < 4400 MHz.



Applicability of 3GPP blocking requirements for US 3.5 GHz frequency

range

Band 42

out- of-band blocking band 43

in-band block

out- of-band blocking band 43

ing band 42

out-of-band blocking band 42

in-band blocking band 43

out- of-band biocking band 42
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Conclusions

*FCC Blocking requirement is quite much tighter than what GPP has for UE

«Currently 3GPP blocking requirements are same for all bands (small deviation for bands
42/43 to enable multiple filtering soltions to be used)

*Creating a new band does not solve the blocking issue as current RF ICs are not linear
enough and filtering does not help as requirement is for inband

*If the requirement is not changes RF IC vendors need to develop dedicated RF IC with
better linearity and filtering (not sure if feasible)

*Even in case of new band it would be extremely important to be able to use same RF IC
technology as for any other band and same filtering solution as for bands 42/43. This would
enable faster deployment and more affordable prices due to economics of scale.
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Transmitter requirements




Emission Limits for EUDs (Rule Part 96.41(e))

Part 96.41(e) 3.5 GHz Emissions and
Interference Limits:

(1) General protection levels. Except as

otherwise specified below, for channel §f ggggeegggsesgsgg 33
and frequency assignments made by the = = ; ; ; = S = g ; = g = ; : = z
SAS to CBSDs, the power of any G L L S S L L
emission outside the fundamental % ? Z

emission (whether in or outside of the % %/ /

authorized band) shall not exceed: % % _ 2

*-13 dBm/MHz from 0 to 10 MHz from the -13¢ém 1 | 5 B
assigned channel edge R It I s i

«-25 dBm/MHz beyond 10 MHz from the ?E-EE-"}.J,-WWWLL-..---...-.-i.-...'..-_w.ﬂ....._;.._;.,_ﬂ..,.._,._.l.fg.--fﬁ'
assigned channel edge down to 3530 l |

MHz and up to 3720 MHz 40 dBry lidﬂm

»-40 dBm/MHz below 3530 MHz and
above 3720 MHz
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3GPP General LTE User Equipment (UE) spectrum emission mask

FCC SEM requirement is
presented in same format as
3GPP general SEM. Colors in
3GPP general emission mask
table indicate if 3GPP
requirement is relaxed (green)
compared to FCC or tighter
(red).

Emission requirement for
frequencies outside of Fyop
region are limited by ITU
general spurious emission
requirement (-30 dBm/ 1MH2z)
which is 5 dB tighter than what
FCC requires.

13

FCC emission requirement in 3GPP format

Spectrum emission limit (dBm)/ Channel bandwidth
Af o 5 10 15 20 Measurement
(MH2z) MHz MHz MHz MHz bandwidth

+0-1 -13 -13 -13 -13 Note 1
+1-10 -13 -13 -13 -13 1 MHz
+10-15 -25 -25 -25 1 MHz
+15-20 -25 -25 1 MHz
+ 20-25 -25 1 MHz
Note 1: The measurement bandwidth = 1% of channel bandwidth.

3GPP General emission mask

FCC MBW for 1st MHz

5 MHz MBW = ~ 50 kHz
10 MHz MBW = ~ 100 kHz
15 MHz MBW = ~ 150 kHz
20 MHz MBW = ~ 200 kHz

Spectrum emission limit (dBm)/ Channel bandwidth

Af o 1.4 3.0 5 10 15 20 Measurement

(MHz) MHz MHz MHz MHz MHz MHz bandwidth

+0-1 -15 -18 -20 -21 30 kHz
+1-2.5 -10 -10 -10 -10 1 MHz
+2.5-2.8 -10 -10 -10 -10 1 MHz
+2.8-5 -10 -10 -10 -10 1 MHz

+5-6 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+20-25 -25 1 MHz
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3GPP Additional spurious emissions for existing NS_22

If general emission mask does not provide enough protection it is possible to define tighter emission requirements which

are indicated with network signalling. Currently for bands 42 and 43 there is one NS signalling defined i.e. NS_22.

3GPP NS_22 requirement which is intended for band 42 and 43 coexistence cases and also can be used when networks
are not synchronized inside the bands 42 and 43.

UE is allowed to use Additional transmission power reduction (A-MPR) when NS_22 is signaled.

Frequency band Channel bandwidth / Spectrum emission MBW
(MHz) limit (dBm)
5, 10, 15, 20 MHz
3400 = f =< 3800 -23 (NOTE 1, NOTE 3) 5 MHz
-40 (NOTE 2) 1 MHz

NOTE 1: This requirement applies within an offset between 5 MHz and 25 MHz from the

lower and from the upper edge of the channel bandwidth, whenever these

frequencies overlap with the specified frequency band.
NOTE 2: This requirement applies from 3400 MHz to 25 MHz below the lower E-UTRA
channel edge and from 25 MHz above the upper E-UTRA channel edge to 3800

MHz.

NOTE 3: This emission limit might imply risk of harmful interference to UE(S) operating in the
protected operating band

Additional-Maximum Power Reduction (A-MPR) for NS 22
Channel Parameters Region A Region B Region C Region D
bandwidth [MHz]
5 No A-MPR is needed for 5 MHz channel handwidth
10 RBoag 0-13 0-17 <6 =12
Lees [RBS] =36 33-36 <32 <32
RE St oRE NiA NiA N/A =
A-MPR [dB] <4 =3 <3 <3
15 RB.an 0-24 0-38 <14 223
| Logn [RBS] >50 37-50 <36 <36
RBstart + LCRB =59
[RBs] NFA NFA N/A
A-MPR[dB] <5 =4 <3 <3
20 RB.ia4 0-35 0-51 <21 231
Lopn [RBS] > 64 4964 48 <48
RBstart + LCRB =79
[RBg] NIA /A N/A
A-MPR [dB] <5 =4 £3 <3

NOTE 1; RB,,qindicates the lowest RB index of transmitted resource hlocks

NOTE 2, Legg is the length of a contiguous resource block allocation

NOTE3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot hasis.
NOTE4; Forintra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may

he applied for both slots in the subframe.

14
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Comparison of FCC Emission requirement to 3GPP NS 22 requirement

3GPP Offsets 0-1 MHz

G | SEM
enera 3530 MHz or 3720
Depends on CH BW
MHz

3GPP Offsets 1 -5
MHz
General SEM FCC limits
Carrier A -10.dBm /1 MHz / -13dBm /1 MHz

FCC -25dBm /1 MHz

FCC Offsets 0-1 MHz

Measurement BW = 1% of
channel bandwidth 46 dBm / 1 MHz
""""""""" 0 /2
Offsets 5 -25 MHz When "NS 22" is indicated in the cell, the
3GPP requirement for NS_22 . .
P A power of any UE emission shall not exceed
the levels specified by the red curve
FCC mask is tighter than 3GPP mask for: 0 - 5 MHz offset
15 NOKIA

and below 3530 / above 3720MHz.



Full 10 MHz LTE carrier at lowest frequency position

Transmit spectrum

cC(bw) Clus RE_Start L CRE  Mod NO A_MPR |S reqUIred for

1(50) 1 0 50 QPSKE
Tx Freq: 3.5550GH Total = 22.0dB i
U)t(ra..&i?ﬂ = 33_0dZB S[I]Ela:%]:rse;c;enfsa+cr2exfstence fUIl 10 MHZ Carrler When
UtraAclr2 = 37 9dB SEM margin (=)= 19dB . .
EutraAck = 31248 Spurious margin (+) = 3.9dB l% MBW Is Used for flrSt
MPR / AMPR = 1+0 dB .
0 R S S R P P AR I S P : MHZ 0UtS|de Chan nel
Power@30.00kHz ; ; ; ; ; ; |
4ol Power@100.0kHz edge .
Power@1.000MHz
ool Rel8/Gen/50 + Coexistence |
§ solob Lo e el 4 dB margin to -40 dBm
c .
0P N S SOV WY Mol SO SO SO SO ot requwement.
o
T 1 A g Sy S|
1 e S
70 i | i i i i i i i
35 -30 25 -20 -15 -10 5 0 5 10 15

Frequency offset (from 3.555GHz) in MHz
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10 MHz LTE carrier with PUCCH (1RB) at lowest frequency position

Power in dBm

20
30
40
50
60
70
80

Transmit spectrum

CC(bw) Clus RB_Start L _CRB Mod

1(50) 1 0 1 QPSE

Tx Freq: 3.5550GHz Total power = 22.8dBm
UtraAclrt = 41.1dB SEM: Rel8/Gen/50 + Coexistence
UtraAclr2 = 37.4dB SEM margin (=)= 1.7dB
EutraAclr = 35.8dB Spurious margin (+) = 13.5dB

MPR / AMPR = 0+0 dB
_403‘3 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
B Power@30.00kHz
- Power@100.0kHz

Power@1.000MHz
= Rel8/Gen/50 + Coexistence
Jrrm Rel6/Gen/50 + Coexistence - spur

| | | | i | | i |
348 33 3.52 3.54 3.56 3.58 36 3.62 3.64
Frequency in GHz

No A-MPR is required

1.7 dB margin to -13
dBm requirement.
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Additional-Maximum Power Reduction (A-MPR)

Power in dBm

20
10

-10
-20
-30
-40
50

-50

A-MPR for US 3.5GHz -- narrow allocation

CCi{bw) Clus BE_jitart L_CEE Hod

1100}

TxFreg: 3.5600GHz
UtraAclrt = 62.3dB
UtraAclr2 = 48.3dB
Eutrasclr = 44.1dB

_v4.DB(?8?)
1 |

1

o 1 QPSE

Tatal power= 20 4dBm

SEM: Ref@/GensT00 + coex
SEM margin (=)= 1.0dB
Spurious margin (+) = InfdB
MPR JA-MPR = 0.00+2.80 dB

...... lask

1 i i i 1 i i
3.48 34A 352 354 356 358 36 362 364

Frequency in GHz

A-MPR simulations for 20 MHz channel for the lowest
position i.e. Fcenter = 3560 MHz
1 RB transmission at the edge of the channel

For 20 MHz channel with 1 RB transmission at the
edge of the channel, the -25 dBm/1MHz requirement is
the limiting factor.

3 dB of power reduction is needed.
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Power in dBm

Additional-Maximum Power Reduction (A-MPR)

A-MPR for US 3.5GHz -- full allocation

CC{bw) Cluz RE_Start L_CEE HMod
1i1o0) 1 1] 100 QPSE

T Freq: 3.59600GHz Total power= 18.1dBm
UtraAclrt = 38.9d8 SEM: Rei8iGen/T00 + coax
LtraAclr2 = 41.4dB SEM margin (=)= 0.1dB
EutraAclr = 35.3dB Spurious margin (+) = InfdB
MPR I A-MPR =1.00+4.10 dB

: : : I D | 30kHz MBW
S0F - ......... .......... ......... : TERTREE 1MHz MBWY |-
: : : : Mask

B ;

i 1 i I
3458 35 352 354 3586 358 36 362 364
Frequency in GHz

A-MPR simulations for 20 MHz channel for the lowest
position i.e. Fcenter = 3560 MHz

When 20 MHz channel has large allocation at the
lowest position of band

When 20 MHz channel has large allocation and
channel is at the lowest position of band, then -40
dBm/1MHz is limiting. ~4 dB on A-MPR is needed.

If channel is placed further away from edge of the 3550
MHz or 3700 MHz then the need for A-MPR is lower.
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Conclusions

It is possible to define new NS-value for bands 42/43 to accommodate FCC
emission requirements if those are different from what 3GPP has now defined

for bands 42/43.
* Only new UE designs can understand new NS-value

NOKIA
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