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1 Introduction
Operating bands for Rel-13 eMTC is captured in [1] [2] and copied as below. 
· Operating bands for Rel-13 eMTC 

· Bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31, 39, 41 for normal operation. 

· Bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 18, 19, 20, 21, 26, 27, 28, 31 for half duplex FDD. 

In-band emission and A-MPR requirement are proposed to be revisited for narrow RF UE in [3]. According to the Table 6.2.4-1 in TS 36.101 below, we can find which bands should be revisited for A-MPR and highlighted in yellow. This contribution gives some analysis on potential new A-MPR requirements. Considering two power classes are both supported in Rel13, our analysis covers both of two power classes, 23dBm and 20dBm.
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2
	41
	5
	>6
	≤ 1

	
	
	
	10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9

Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2

6.6.2.2.1

6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-


2 Discussion
2.1 General principle
For 1.4M narrow RF UE, there is one thing which is very different with wide RF UE, that is the location of LO leakage and image leakage. The difference is illustrated in Figure 1.


[image: image1]
Figure 1 LO and image leakage for wide RF UE and narrow RF UE
From the figure above, we can see that in-band emission requirement within supported 6RBs should be defined the same as 1.4MHz rather than system channel bandwidth. Outside the supported 6RBs, in-band emission for system channel bandwidth still can be reused.

Proposal 1: In-band emission requirement within supported 6RBs should be defined the same as 1.4MHz rather than system channel bandwidth. Outside the supported 6RBs, in-band emission for system channel bandwidth still can be reused.

A-MPR requirement always caused by the stricter ASEM or ASE requirement defined in some regions. Intermodulation between small RBs and LO leakage or image leakage always violate additional emission requirement so additional power backoff is needed like in Figure 1 wide RF UE. But for narrow RF UE, due to the leakage is within 6RBs, so outside the 1MHz from the RB edge, there is no such strong intermodulation existing in Figure 2. 
[image: image2.emf]1980 1985 1990 1995 2000 2005 2010

-100

-80

-60

-40

-20

0

20

23.0293 dBm at the Antenna

Frequency (MHz)

dBm/30 KHz

 [image: image3.emf]1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

-140

-120

-100

-80

-60

-40

-20

0

23.0814 dBm at the Antenna

Frequency (MHz)

dBm/30 KHz


Figure 2 Simulation results of narrow RF UE (MBW=30kHz, RB edge=1991MHz)
Next section, we revisit the ASE and ASEM requirement for each NS case by case to find whether A-MPR is still needed for these NS.
2.2 A-MPR case by case

As the PSD is strongest for single RB, so it can be seen as the worst case for A-MPR definition. If single RB case can meet ASE or ASEM requirement, other RB cases (up to 6RBs) are also expected to meet these requirements and no A-MPR is needed unless otherwise stated. Below, we start from MBW of 1MHz and give simulation results of the spectrum of single RB at 23dBm output power for both narrow RF UE and wide RF UE. Another thing to be noted is that A-MPR should be simulated for each band, but considering the PA will not change too much, we only use one PA model and assume it can be fit for all above bands, below figures assume CBW=20MHz at fc=2000MHz, so the RB edge=1991MHz.
[image: image4.emf]1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

-100

-80

-60

-40

-20

0

20

40

23.0379 dBm at the Antenna

Frequency (MHz)

dBm/1000 KHz

 

 

Narrow RF

Wide RF

[image: image5.emf]1988 1988.5 1989 1989.5 1990 1990.5 1991 1991.5 1992 1992.5 1993

-50

-40

-30

-20

-10

0

10

20

30

23.0197 dBm at the Antenna

Frequency (MHz)

dBm/1000 KHz


Figure 3 Simulation results of single RB for MBW=1MHz (RB edge=1991MHz)
For NS-03, NS-04, NS-06, NS-07, NS-08, NS-09, NS-16, the additional emission requirements are defined for 1MHz and from Figure 3, it is observed that no A-MPR is needed for these NS.
For NS-17 and NS-18, the emission limit is -26.2dBm/6MHz, the bandwidth change factor compared with 1MHz MBW is 7.8dB. So it can be roughly changed to -34dBm/1MHz which can be easily met from Figure 3.
For NS-05, the emission limit is -41dBm/300kHz, the bandwidth change factor compared with 1MHz MBW is 5.2dB. So it can be roughly changed to -36dBm/1MHz which can be easily met from Figure 3.

For NS-07, NS-12, NS-13, NS-14, NS-15, all requirements are defined with MBW=6.25 kHz. Below Figure 4 gives simulation results of the spectrum of single RB at 23dBm output power with MBW=6.25 kHz. From Figure 4, we can observe that outside 1.2MHz from RB edge, -42dBm/6.25kHz can be met; outside 1.4MHz from RB edge, -53dBm/6.25kHz can be met; outside 2MHz from RB edge, -57dBm/6.25kHz can be met.
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Figure 4 Simulation results of single RB for MBW=6.25 kHz (RB edge=1991MHz)
According to above observation, NS-07, NS-13, NS-14 and NS-15 do not need A-MPR any more for any channel bandwidth. For NS-12, because emission requirement (at 813.5MHz) is very close to the band edge (at 814MHz), so it is proposed to further study on A-MPR requirement.
Proposal 2: It is proposed to further study on A-MPR requirement for narrow RF UE only for NS-12. For other NS, no AMPR is needed for eMTC narrow RF UE for both 23 and 20dBm power class.
3 Conclusion

Based on above discussion, some proposals are made:
Proposal 1: In-band emission requirement within supported 6RBs should be defined the same as 1.4MHz rather than system channel bandwidth. Outside the supported 6RBs, in-band emission for system channel bandwidth still can be used.

Proposal 2: It is proposed to further study on A-MPR requirement for narrow RF UE only for NS-12. For other NS, no AMPR is needed for eMTC narrow RF UE for both 23 and 20dBm power class. 
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