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1. Introduction

Band 26 has many challenges in co-existence with other bands and systems as it is global band and is located in the 850 MHz frequency ragnge which is very popularly used for mobile system world wide. An additional 3GPP RAN4 meeting was arranged to solve these co-existence issues. This contribution is Nokia proposal how the A-MPR tables should be defined to protect APAC700 band 27 and narrow band systems below and above band 26 from the Band 26 UE emissions. A-MPR tables are drafted from the data that was submitted to this meeting [1][2][3][4].
2. Discussion

Band 26 co-existence scenarios are captured into Figure 1 and requirements selected to be used when doing the A-MPR tables are listed in Table 1. The requirements are still being discussed in RNN4 but the ones in the table have gained support from different companies. We acknowled that these requirements might not be the ones selected in the end but some initial selection had to be done inorder to produce this contribution.
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Figure 1 Global 850 MHz frequency band arrangements
Table 1 B26 Co-ex scenarios

	Frequency Range
	OOBE limit
	Offset
	Region
	NS

	783-803 MHz
	-50 dBm/MHz
	11
	APAC
	NS_12

	806-813 MHz
	-43 dBm/6.25 KHz
	0,75
	South East US
	NS_13

	806-817 MHz
	-43 dBm/6.25 KHz
	2
	Korea
	NS_14

	806-813 MHz
	-43 dBm/6.25 KHz
	3
	South East US
	NS_15

	851-859 MHz
	-57dBm/6.25kHz
	2
	Korea/US
	NS_16

	851-859 MHz
	-57dBm/6.25kHz
	6
	US
	NS_17

	Band 27
	-40dBm/1MHz
	2
	Region 2
	NS_18


PA operating point set so that with full RB allocation and QPSK signal, ACLR and SEM masks just met with 1dB MPR as explained in the data set contributions. For this proposal we have selected the data that was simulated using improved modulator performance i.e. IQ-Image and Carrier leakage 28 dBc.
2.1 Co-existence with the APAC 700 MHz band, NS_12

Protected frequency range: 783-803 MHz
OOBE limits: -50 dBm/1 MHz
Offset: 11 MHz

Duplex-filter attenuation for 803 MHz = 30 dB

Figure 2 is data taken from [1] and based on that NS_12 A-MPR proposal is done, table 2.
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                                Figure 2 Data set used to draft NS_12 A-MPR table

Table 2 A-MPR for NS_12
	Channel Bandwidth
	Parameters


	15
	RB_start (RBs)
	0-2

	
	L_CRB (RBs)
	1-8

	
	A-MPR
	≤3


2.2 Co-existence with the lower side of Band 26, NS_13,14,15
Protected frequency range: 806-813 MHz and 806-817 MHz
OOBE limits: -42 dBm/6.25 kHz
Offsets: 0,75, 2 and 3 MHz

Duplex-filter attenuation = 0 dB

Figure 3-5 has data taken from [2] and based on that NS_13, NS_14 and NS_15 A-MPR proposals are done, tables 3-5.

2.2.1 Offset 0.75 MHz
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Figure 3 Data sets used to draft NS_13 A-MPR table

Table 3 NS_13 table for Foffset ≥ 0.75 MHz

	Channel Bandwidth
	Foffset ≥ 0.75 MHz for -42 dBm/6.25 kHz emission requirement

	
	

	1.4
	RB_start (RBs)
	0
	1

	
	L_CRB (RBs)
	1-6
	4-5

	
	A-MPR
	≤6
	≤3

	3
	RB_start (RBs)
	0-3
	4

	
	L_CRB (RBs)
	1-15
	10

	
	A-MPR
	≤4
	≤3

	5
	RB_start (RBs)
	0-6
	7-9

	
	L_CRB (RBs)
	1-25
	15-18

	
	A-MPR
	≤4
	≤2

	10
	RB_start (RBs)
	0-74


	
	L_CRB (RBs)
	>0


	
	A-MPR
	≤5


	15
	RB_start (RBs)
	0-74


	
	L_CRB (RBs)
	>0


	
	A-MPR
	≤5



2.2.2 Offset 2 MHz
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Figure 4 Data sets used to draft NS_14 A-MPR table

Table 4 NS_14 table for Foffset ≥ 2 MHz
	Channel Bandwidth
	Foffset ≥ 2 MHz for -42 dBm/6.25 kHz emission requirement

	
	

	3
	RB_start (RBs)
	0

	
	L_CRB (RBs)
	1-2 and 15

	
	A-MPR
	≤3

	5
	RB_start (RBs)
	0-4

	
	L_CRB (RBs)
	1-5 and 15-25

	
	A-MPR
	≤3

	10
	RB_start (RBs)
	0-11

	
	L_CRB (RBs)
	1-5 and 15-50

	
	A-MPR
	≤3

	15
	RB_start (RBs)
	0-19

	
	L_CRB (RBs)
	1-5 and 18-75

	
	A-MPR
	≤3


2.2.3 3 MHz offset
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Figure 5 Data sets used to draft NS_15 A-MPR table

Table 5 NS_15 table for Foffset ≥ 3 MHz
	Channel Bandwidth
	Foffset ≥ 3 MHz for -42 dBm/6.25 kHz emission requirement

	
	

	5
	RB_start (RBs)
	0-2

	
	L_CRB (RBs)
	1-4 and 24-25

	
	A-MPR
	≤3

	10
	RB_start (RBs)
	0-10

	
	L_CRB (RBs)
	1-5 and 25-50

	
	A-MPR
	≤3

	15
	RB_start (RBs)
	0-18

	
	L_CRB (RBs)
	1-5 and 27-75

	
	A-MPR
	≤3


2.3 Co-existence with the 851 -859 MHz Narrow band systems, NS_16,17
Protected frequency range: 851-859 MHz
OOBE limits: -57 dBm/6.25 kHz
Offset: 2,6 MHz

Duplex-filter attenuation = 0 dB

Figure 6-7 has data taken from [4] and based on that NS_16, and NS_17 A-MPR proposals are done, tables 6-7.

2.3.1 Offset 2 MHz
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Figure 6 Data sets used to draft NS_16 A-MPR table
Table 6 NS_16 table for Foffset ≥ 2 MHz
	Channel Bandwidth
	Foffset ≥ 2 MHz for -57 dBm/6.25 kHz emission requirement

	
	

	1.4
	RB_start (RBs)
	0-2
	 
	 
	 

	
	L_CRB (RBs)
	>3
	 
	 
	 

	
	A-MPR
	≤4
	 
	 
	 

	3
	RB_start (RBs)
	0
	1-7
	8-12
	13-14

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	≥14
	n.a.

	
	L_CRB (RBs)
	1-2and >6
	>6
	n.a.
	>0

	
	A-MPR
	≤9
	≤8
	≤6
	≤9

	5
	RB_start (RBs)
	0-3
	4-14
	15-19
	20-24

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	≥21
	n.a.

	
	L_CRB (RBs)
	1-3 and >10
	>6
	n.a.
	>0

	
	A-MPR
	≤10
	≤10
	≤6
	≤9

	10
	RB_start (RBs)
	0-54

	
	L_CRB (RBs)
	>0

	
	A-MPR
	≤10

	15
	RB_start (RBs)
	0-74

	
	L_CRB (RBs)
	>0

	
	A-MPR
	≤10


2.3.2 Offset 6 MHz
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Figure 7 Data sets used to draft NS_17 A-MPR table
Table 7 NS_17 table for Foffset ≥ 6 MHz
	Channel Bandwidth
	Foffset ≥ 6 MHz for -57 dBm/6.25 kHz emission requirement

	
	

	5
	RB_start (RBs)
	0-5
	 
	 
	 

	
	L_CRB (RBs)
	 >18
	 
	 
	 

	
	A-MPR
	≤3
	 
	 
	 

	10
	RB_start (RBs)
	0-4
	5-28
	29-44
	45-49

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	≥46
	n.a.

	
	L_CRB (RBs)
	1-3 and >27
	>20
	n.a.
	>0

	
	A-MPR
	≤9
	≤6
	≤5
	≤9

	15
	RB_start (RBs)
	0-12
	12-46
	46-61
	62-74

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	≥63
	n.a.

	
	L_CRB (RBs)
	1-3 and >32
	>20
	n.a.
	>0

	
	A-MPR
	≤10
	≤10
	≤10
	≤10


2.4 Co-existence with Band 27, NS_18
Protected frequency range: 851-859 MHz
OOBE limits: -40 dBm/1 MHz
Offset: 2 MHz

Duplex-filter attenuation = 0 dB

Figure 8 has data taken from [4] and based on that NS_18 A-MPR proposal is done, table 8.
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Figure 8 Data sets used to draft NS_18 A-MPR table

Table 8 NS_12 table for Foffset ≥ 2 MHz
	Channel Bandwidth
	Foffset ≥ 2 MHz for -40 dBm/1 MHz emission requirement

	
	

	1.4
	RB_start (RBs)
	0-1
	 
	 
	 

	
	L_CRB (RBs)
	>2
	 
	
	 

	
	A-MPR
	≤3
	 
	 
	 

	3
	RB_start (RBs)
	0
	1-8
	9-12
	13-14

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	14
	n.a.

	
	L_CRB (RBs)
	1 and >6
	>5
	n.a.
	>0

	
	A-MPR
	≤9
	≤8
	≤6
	≤9

	5
	RB_start (RBs)
	0-3
	4-14
	15-19
	20-24

	
	RB_start1 + L_CRB2 [RBs]
	n.a.
	n.a.
	21
	n.a.

	
	L_CRB (RBs)
	1-6 and >10
	>6
	n.a.
	>0

	
	A-MPR
	≤12
	≤12
	≤12
	≤8

	10
	RB_start (RBs)
	0-54

	
	L_CRB (RBs)
	<0

	
	A-MPR
	≤12

	15
	RB_start (RBs)
	0-74

	
	L_CRB (RBs)
	>0

	
	A-MPR
	≤12


3. Conclusion

In this contribution we have presented a set of A-MPR tables that would be needed to protect adjacent bands and serveices. List of co-ex scenarios and and applicaple protection levels is still being discussed and the out come is likely to differ from the co-ex cases studied here. This contribution how ever gives an understanding of the complexity of the A-MPR tables if traditional methods are used to do these. We want to point out that if the number of tables is too large or the tables are too complex it reduced the attractiveness of this global band because of massive R&D/TA testing burden of detailed A-MPR tables. Hence the amount of different offsets should be carefully considerd as well as the usefulness of large bandwidths with small offsets. 
We also recomend that information about offset when no A-MPR is needed for given CH bandwidth and co-ex scenario is captured into TR to give guidance to operators when they do not need to use network signalling. This mininmum offset for no A-MPR case is not to be tested as it is only in TR for guidance. We have provided initial values in [1][2][3][4].
4. Reference

[1] R4-B26ah-0002, APAC700 protection from B26 UL, Nokia Corporation, RAN4 #64AH, Jersey City, US
[2] R4-B26ah-0003, 806-824MHz Narrowband Systems protection from B26 UL, Nokia Corporation, RAN4 #64AH, Jersey City, US

[3] R4-B26ah-0004, Lower E850 protection from B26 UL, Nokia Corporation, RAN4 #64AH Jersey City, US

[4] R4-B26ah-0005, 851-859MHz Narrowband Systems protection from B26 UL, Nokia Corporation, RAN4 #6AH, Jersey City, US

[image: image9.png]™

Y

©

“©

AMPR. 141z carter,10.284Bc, LO 28Be. 0Bz, 2WHz clfse

Upto 308

=

- oo 18
os8

A-MPR, 10MHz carir 10 28486, LO 2848, 40dBmMHz. M offe

-
—
—
—
—

B Up o 208
— . —

[y
s e— —

o

RBuze

AMPR, 3Mbz carer 0 2808, LO 2808, 40dBmMHz, Wi offe AMPR, 5M carer 0 28086, LO 2808, 40dBmMHz, Wi offe

.
- . U to 88

1 . Upto 78

8 upto a8
1 _ - o 408 EN |

Upto 208 | s .

. o to 168 (B Up to 208
10 08 . o to 198
s i

s nnes  mam |

’ T ey
. .

A-MPR, 150z carir 10 28686, LO 2848, 40dBmMHz. Mz offe

8 3

g

o 10208
- o e
)
B
B ———
e — | P
FY —




[image: image10.png]A-MPR for 814-829MHz carrier, 28dBc mod., 28dB dupl attn. @803MHz

-Upto 3dB

- [ upto2dB|
I Up to 1dB
[JodB

0 e e e e PRSP
e e e

e e e n G e
3054"|\||||\\\lll||\|||||\‘\||||H|||'|H||||H\.||||\|—
20T

RB start index



[image: image11.png]AMPR. SMi carier, 10 28482, LO 280Bc, 578 25Kz OMHz ofse

RB st indox

ACMPR, 10Nz carie, 10,2842, LO 284Bc, 578 25KHz SMHz dfse

AMPR, 15MHz e, 10,2848, LO 280Bc, 578 25KHz SMHz dfse

R8sz
s




[image: image12.png]AMPR, 1,40z carser, 10.284Bc, LO 280Bc. -57Br 2504z, Mz e

RB uze

Upto4dB)
B vp o 308
v o 208

o - oo 18

ose.

5

3

2

o 0 2 3 g B

B st indox

AMPR, 10z carier, 10,2842, LO 284Bc, 578 25KHz. 2MHe cfse
om

5 —

© e—

— —
-
(. up 10 208
o —— B
— . —
BRI

RBuze

AMPR. 3MHz carir 10 28086, LO 2848, 5748 20z, Mz cfse

Edvptosae
- o o 4c8

1o
.
o
2
° o s 10 [
R st
AP, 15MHz carer 10 28082 LO 2808, 578 Z5AHe. M ctse
o

| — | oo 268
N — v
————— o

w©

RBuze

2.

2,

s

10

AMPR, 5Mz carir 10 28086, LO 28085, 5748 20z, Mz cfse

. up o 208
oo 168
os8




[image: image13.png]ACMPR, 10N carie, 10,2842, LO 280Bc, 4288 25KHz. MMz cfse AMPR, 15MHz carie, 10284852, LO 284Bc, 4288 250Kz, MMz cfse
P : . i
-




[image: image14.png]AMPR. SMi carter, 10 28482, LO 280Bc, 42488 25Kz, M cfse

o s o o 5 10 £ El
RB st indox RB st indox
ACMPR, 10z carier, 10,2842, LO 284Bc, 42488 25KHz. MMz cfse AMPR, 15M1z carie, 10,2848, LO 280Bc, 42488 25KHz. MMz cfse

P E R i

- I U to 308
L — - i

s

0 corrrrrrrm




[image: image15.png]AMPR, 1 4Miz cartr, 10 2848, LO 28Bc, 4248/ 25K, TSONHz ofsm

o 0 2 3 ‘ B
B st indox
AMPR, 10z carie, 10 28482, LO 284Bc, 4208 258Kz, 750Kz ofsel
0
=
« oo

RBuze

8

g

s

8

3

AMPR, 3MHz carer, 10 2808, LO 2808, 4268 25Kz, TEORNz offel

AMPR. 15Mz carie, 10 284852, LO 280Bc, 4208 258Kz, 750Kz ofsel

RBuze

*

AMPR, 5Nz carier, 10 280B¢. LO 2808, 4248 25Kz, TEORNz offel

RB st indox



