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1 Introduction
In RAN#86bis, WF [1] state the needed simulation assumption for the LO leakage

A-MPR simulation and measurement 

· <= 1GHz band, -28 dBc carrier leakage and IQ image

· 1GHz band, -25 dBc carrier Leakage and IQ image
In this paper, the A-MPR simulation result is updated based on above simulation assumption.

The A-MPR NS value updated is NS06, NS07, NS12, NS15 and NS 16 for CAT-M2. The MPR value is updated in [2] but with table format proposed in [1]. 
2 Discussion
2.1 Simulation assumption
For CAT-M2 device MPR/A-MPR simulation, the simulation assumption is acc. to WF in [1]:
· PA calibrated in the same way MPR/A-MPR derived for CAT-M1/M2 device together with other parameter setting:
· Counter-IM3 : 60 dB, 
· IQ image : -25 dB 
· LO leakage of -25 dBc
· Resource granularity within 1 PRB
· Continuous # of tones: 2, 3, 6
· Modulation: 
· BPSK (2 tone)
· QPSK (3 and 6 tone)
The subcarrier allocation of 2, 3 and 6 is simulated, subcarrier allocation of 12 (1 PRB) with zero offset is also included for the reference check with legacy requirement.

· Number of allocated subcarrier [2 , 3, 6, 12]

· The subcarrier offset is chosen with granularity step of the 3 for 2 and 3 subcarrier allocations, for 6 sbucarrier allocation, the step chosen is 6.  For the 2 subcarrier allocation, only the worst case where the first two subcarrier is simulated.

· Subcarrier offset for 1 PRB: only 0 offset is set 

2.1.1 MPR result

The simulation result (Figure A1- 1 to Figure A1- 3) from [3] shows that there is a need for MPR for PC3 CAT-M2 devices for some of channel bandwidth (5MHz, 10MHz and 15MHz) with Lcsc=2, 3, 6 and different subcarrier, the MPR table is updated based on table format in WF[1].
Table 6.2.3E-xx: Maximum Power Reduction (MPR) for category M2 UE for Power Class 3 for subPRB allocation
	Channle bandwidth
	5 MHz
	10 MHz
	15MHz

	Modulation
	BPSK
	QPSK
	BPSK
	QPSK
	BPSK
	QPSK

	NB index for 2 subcarrier transmission
	0
	N/A
	0
	4
	N/A
	0
	8
	N/A

	MPR
	≤0.5
	N/A
	≤0.5
	N/A
	≤0.5
	N/A

	NB index for 3 subcarrier  transmission
	N/A
	0
	N/A
	0
	4
	N/A
	0
	8

	MPR
	N/A
	≤1
	N/A
	≤1
	N/A
	≤1

	NB index for 6 subcarrier  transmission
	N/A
	0
	N/A
	0
	4
	N/A
	0
	8

	MPR
	N/A
	≤0.5
	N/A
	≤0.5
	N/A
	≤0.5


Proposal-1: the additional MPR for subPRB allocation for CAT-M2 is needed to comply the legal requirement
2.1.2 A-MPR result
The NS06 simulation result is updated in Figure-A5- 1 to Figure-A5- 2, since there is 1 dB MPR for subcarrier 3 and 6, there is no need for A-MPR for NS06.
 Table is updated acc. to the updated MPR table for NS03, NS04 and NS-38.

Table 6.2.4-2xxx: A-MPR for "NS_03“ for Cat-M2 with sub-PRB allocation
	BW [MHz]
	5
	10

	(NBindex,SCstart)
	(0,≤36)
	(0, ≥252)
	(0,≤24)
	(4, ≥264)

	Lcsc
	3,6
	3,6
	3,6
	3,6

	AMPR [dB]
	≤1
	≤1
	≤1
	≤1

	NOTE 1:
NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
NOTE2: Lcsc is the length of the continuous subcarrier, SCstart is the subcarrier offset relative to the first subcarrier of the first PRB of NB indicated with NBindex.


Table 6.2.4-2xxx: A-MPR for "NS_04“ for Cat-M2 with sub-PRB allocation

	BW [MHz]
	5

	(NBindex,SCstart)
	(0,0)  
	(0,288)
	(0, 3) 
	(0,285)

	Lcsc
	≥2
	2,3

	AMPR [dB]
	≤2
	≤1


Table 6.2.4-2xxx: A-MPR for "NS_05“ for Cat-M2 with sub-PRB allocation
	BW [MHz]
	5
	10
	15
	20

	(NBindex,SCstart)
	(0,≤36)
	(0, ≤27)
	(0, ≤6)
	(0,≤30)
	(0,≤24)
	(0,≤12)
	(0,≤24)
	(0,≤24)
	(0,≤12)
	(0,0)
	(0,0)

	Lcsc
	2
	3
	6
	2
	3
	6
	2
	3
	6
	2
	3

	AMPR [dB]
	≤1.5
	≤1
	≤1
	≤1.5
	≤1
	≤0.5
	≤1.5
	≤1
	≤0.5
	≤1.5
	≤0.5

	NOTE 1:
NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
NOTE2: Lcsc is the length of the continuous subcarrier, SCstart is the subcarrier offset relative to the first subcarrier of the first PRB of NB indicated with NBindex.


Figure-A6- 1 to Figure-A6- 2 shows the A-MPR for NS_07 for sub-PRB allocation, it is limited by additional spurious requirement and A-MPR table is updated below:
Table 6.2.4-2xxx: A-MPR for “NS_07” for Cat-M2 with sub-PRB allocation
	BW [MHz]
	10

	(NBindex,SCstart)
	(0, ≤42)
	(0, ≤42)
	(0, ≤42)

	Lcsc
	2
	3
	6

	AMPR [dB]
	≤8.5
	≤7.5
	≤5

	NOTE 1:
NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
NOTE2: Lcsc is the length of the continuous subcarrier, SCstart is the subcarrier offset relative to the first subcarrier of the first PRB of NB indicated with NBindex.


Figure-A7- 1 to Figure-A7- 4 shows the A-MPR for NS_12 for sub-PRB allocation, it is limited by additional spurious requirement and table for A-MPR is updated below:

Table 6.2.4-2xxx: A-MPR for "NS_12“ for Cat-M2 with sub-PRB allocation
	Channel bandwidth [MHz]
	Parameters
	Region

	1.4
	(NBindex,SCstart )
	(0, ≤3)
	(0, 6)
	
	
	

	
	Lcsc
	3
	6 
	
	
	

	
	A-MPR [dB]
	≤1
	≤1
	
	
	

	3
	(NBindex,SCstart)
	(0, 12-15)
	(0,12-15)
	(0, 18-39)
	(0,12)
	(0, 18-39)

	
	Lcsc
	2
	3
	3
	6
	6

	
	A-MPR [dB]
	≤0.5
	≤2
	≤1
	≤ 2
	≤ 1

	5
	(NBindex,SCstart)
	(0, ≤42)
	(0, ≤42)
	(0,45-75)
	(0,≤36)
	(0,42-72)

	
	Lcsc
	2
	3
	3
	6
	6

	
	A-MPR [dB]
	≤0.5
	≤1.5
	≤1
	≤ 1.5
	≤ 1

	10
	(NBindex,SCstart)
	(0, ≤30)
	(0, ≤30)
	(0,33-69)
	(0,≤30)
	(0,36-66)

	
	Lcsc
	2
	3
	3
	6
	6

	
	A-MPR [dB]
	≤0.5
	≤1.5
	≤1
	≤ 1.5
	≤ 1

	15
	(NBindex,SCstart)
	(0, ≤21)
	(0, ≤21)
	(0,24-63)
	(0,≤18)
	(0,24-60)

	
	Lcsc
	2
	3
	3
	6
	6

	
	A-MPR [dB]
	≤0.5
	≤1.5
	≤1
	≤ 2
	≤ 1


Table 6.2.4-2xxx: A-MPR for “NS_13” for Cat-M2 with sub-PRB allocation
	BW [MHz]
	5

	(NBindex,SCstart)
	(0, ≤24)
	(0, ≤24)

	Lcsc
	3
	6

	AMPR [dB]
	≤1
	≤1

	NOTE 1:
NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
NOTE2: Lcsc is the length of the continuous subcarrier, SCstart is the subcarrier offset relative to the first subcarrier of the first PRB of NB indicated with NBindex.


Figure-A8- 1 to Figure-A8-2 shows the updated A-MPR for NS_15 for sub-PRB allocation, it is limited by the additional spurious requirement and and table for A-MPR is updated below:
Table 6.2.4-2xxx: A-MPR for "NS_15“ for Cat-M2 with sub-PRB allocation
	Channel bandwidth [MHz]
	Parameters
	Region

	3
	(NBindex,SCstart)
	(0, 153)
	(0,150)
	
	

	
	Lcsc
	3
	6
	
	

	
	A-MPR [dB]
	≤1
	≤0.5
	
	

	5
	(NBindex,SCstart)
	(0, 252-300)
	(0,249-300)
	(0,246-300)
	

	
	Lcsc
	2
	3
	6
	

	
	A-MPR [dB]
	≤6.5
	≤3.5
	≤3.5
	

	10
	(NBindex,SCstart)
	(0, 261-300)
	(0,258-300)
	(0,261-300)
	(0,255)

	
	Lcsc
	2
	3
	6
	6

	
	A-MPR [dB]
	≤6
	≤3.5
	≤3.5
	≤1

	15
	(NBindex,SCstart)
	(0, 264-300)
	(0,264-300)
	(0,264-300)
	(0,261)

	
	Lcsc
	2
	3
	6
	6

	
	A-MPR [dB]
	≤6.5
	≤3.5
	≤3.5
	≤2.5


Table 6.2.4-2xxx: A-MPR for “NS_16” for Cat-M2 with sub-PRB allocation
	BW [MHz]
	5

	(NBindex,SCstart)
	(0, ≤3)
	(0, ≤3)
	(0, 0)

	Lcsc
	2
	3
	6

	AMPR [dB]
	≤7
	≤4
	≤4

	NOTE 1:
NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
NOTE2: Lcsc is the length of the continuous subcarrier, SCstart is the subcarrier offset relative to the first subcarrier of the first PRB of NB indicated with NBindex.


Table 6.2.4-2xxx: A-MPR for "NS_38“ for Cat-M2 with sub-PRB allocation
	Channel bandwidth [MHz]
	Parameters
	Region

	3
	(NBindex,SCstart )
	(0, 12-27)
	(0, 30-42)
	(0, 45-51)
	(0, 96-120)
	(0, 123-168)
	
	

	
	Lcsc
	2,3 ,6
	2,3 ,6
	2,3 ,6
	2,3 ,6
	2,3 ,6
	
	

	
	A-MPR [dB]
	≤16
	≤13
	≤10
	≤7
	≤3
	
	

	5
	(NBindex,SCstart)
	(0, 0)
	(0, 3)
	(0, 6)
	(0, 9)
	(0, 12)
	(0, 15-24)
	0, 27-36)

	
	Lcsc
	2, 6
	2,3
	2,3,6
	2,3
	2,3,6
	2,3,6
	3

	
	A-MPR [dB]
	≤9
	≤8
	≤6.5
	≤5.5
	≤4.5
	≤3.5
	≤1.5


Proposal-2: A-MPR is needed for NS3, NS4, NS7,NS12, NS15 and NS38 for sub-PRB allocation for CAT-M2 device.
3 Conclusions

MPR, A-MPR simulation is updated for CAT-M2 device with proposal:
Proposal-1: the additional MPR for subPRB allocation for CAT-M2 is needed to comply the legal requirement

Proposal-2: A-MPR is needed for NS3, NS4,NS5, NS7,NS12,NS13, NS15, NS16and NS38 for sub-PRB allocation for CAT-M2 device. 
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Figure A1- 1: CAT_M2 MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation
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Figure A1- 2:CAT_M2 MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation
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Figure A1- 3:CAT_M2 MPR back-off from 23 dBm for channel bandwidth=15 MHz for subPRB allocation
[image: image4.png]subCarrier offset (SC,ffser)

Hl[l[l[l[l[l[l[l[l[]IIIIIIIIIIIIII

GAT-M2 AMPR+MPR, system bandwidth=SMHz, UE Bandwidth=SMHz, NS3 _Additional SEM Far

60

0

30

20

10]

=
="
="
=
="
i =
2 4 B 5 10 12 1

Number of consecutive Sub carriers (Lcrb)




Figure-A2- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS3
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Figure-A2- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS3
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Figure-A3- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS4
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Figure-A3- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS4
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Figure-A3- 3: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS4
[image: image9.png]CAT-M2 AMPR +MPR, system bandwidth =15MHz UE Bandwidth

subCarrier offset (SC,ffser)

18]

14

12

10]

6

6 s 10
Number of consecutive Sub carriers (Lcrb)

1

MHz, Ns4 _Additional SEM Far




Figure-A3- 4: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=15 MHz for subPRB allocation for NS4
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Figure-A4-  1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS5
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Figure-A4-  2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS5
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Figure-A4-  3: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=15 MHz for subPRB allocation for NS5
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Figure-A4-  4: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=20 MHz for subPRB allocation for NS5
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Figure-A5- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS6
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Figure-A5- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS6
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Figure-A6- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS7
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Figure-A6- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS7
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Figure-A7- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=1.4 MHz for subPRB allocation for NS12
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Figure-A7- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=3 MHz for subPRB allocation for NS12

[image: image20.png]CAT-M2 AMPRYMPR 5y

subCarrier offset (SC,ffser)

TR

60

s0

0

30

20

10]

(A

stem bandwidth=5MHz, UE Bandwidth=SMHZ; NS12 Additional SPUR_

B A

A 10
Number of consecutive Sub carriers (Lcrb)

1




Figure-A7- 3: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS12
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Figure-A7- 4: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS12
[image: image22.png]CAT-M2 AMPR+MPR, system bandwidth=15MHz UE Bandwidth=SMHZ NS12. Additional SPUR

=
60 — =
= 2
— =
. =
N — =
M =
& — = 15
H — =
H =
. = =
g — 1
3 = =
e —
== =
— %
== =
« —
== =
—
o =S = = o

Number of consecutive Sub carriers (Lcrb)




Figure-A7- 5: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=15 MHz for subPRB allocation for NS12
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Figure-A8- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS13
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Figure-A9- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=3 MHz for subPRB allocation for NS15
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Figure-A9- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS15
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Figure-A9- 2: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=10 MHz for subPRB allocation for NS15
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Figure-A9- 3: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=15 MHz for subPRB allocation for NS15
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Figure-A10- 1: CAT_M2 MPR +A-MPR back-off from 23 dBm for channel bandwidth=5 MHz for subPRB allocation for NS16
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Figure-A12- 1: CAT_M2 MPR +A-MPR back-off from 15 dBm for channel bandwidth=3 MHz for subPRB allocation for NS38
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Figure-A12- 2: CAT_M2 MPR +A-MPR back-off from 15 dBm for channel bandwidth=5 MHz for subPRB allocation for NS38
