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Summary
This contribution provides measurements results of A-MPR based on the 3GPP TS 36.101 [1] OOBE requirements.

Introduction
3GPP TS 36.101 assume maximal transmission bandwidth of 6RB in eMTC devices. As devices keep operating in networks with equal or larger bandwidth, it is reasonable to assume that the OOBE specification will not change, aka eMTC device operating in 10MHz network will have to meet the same OOBE specifications as any other device in a same network.
We suggest reviewing the A-MPR rules in order to reduce PA back off and align requirements for different network configurations. We also observe slight relaxation of the required back off comparing to CAT1 requirements.

Device output power has a significant impact on the device cost, increase of the required output power is translated into higher of PA saturation point and linearity which typically lead to higher operating voltage, larger transistor sizes and increase in device maximal current which may require larger battery capacity or higher discharge rate batteries. Unfortunately those physical qualities are determined by the worst case operating point of the system. Therefore it is important to reduce the differences between this worst case operating point to other similar conditions in order to reduce PA linearity requirement on one hand and to improve the overall system performance on the other hand.
In addition, we know that cell radius (and MCL) in the UL is determined by device output power at its maximal possible output power, therefore the main factor in the cell coverage size is the power, while the allocation size has no impact on the radius. Therefore, if cell coverage is considered, it is essential to maintain the maximal output power for each possible network configuration (Nrb), the actual allocation size is less important in order to determine the cell size.


Description of suggested maximal allowable relaxation
[bookmark: _GoBack]This section lists all requirements for the eMTC MPR (QPSK). 
Table 3-1: New eMTC MPR 
	Channel
bandwidth
 (MHz)
	Resource
Blocks (Nrb)
	MPR (dB)

	1.4
	> 2
	≤  2

	3
	> 2
	≤  2

	5
	> 2
	≤  1

	
	> 4
	≤  2

	10
	> 5
	≤  1



Higher MPR values for lower bandwidth (1.4 and 3MHz ) are essential in order to allow more efficient power amplifiers in commonly used network with system bandwidth higher than 5MHz 
The section lists all requirements for the eMTC A-MPR in order to meet FCC requirements in case networks with 1.4 and 3MHz will be deployed. In order to meet NS_06/07 emission mask, we currently don’t foresee A-MPR requirements for network with bandwidth higher than 5MHz.
 Table 3-2: New eMTC A-MPR 
	Channel
bandwidth
 (MHz)
	Resource
Blocks (Nrb)
	A-MPR (dB)

	1.4
	= 2
	≤  1

	3
	= 2
	≤  1




Description of measurements method
Using a widely available LTE PA we have verified maximum output power for all possible combination of Nrb, Lrb for RBstart=0 while meeting SEM, ACLR and EVM requirements.
The table above was derived by adjusting the output power (and therefore MPR) while meeting SEM and ACLR requirements for different network configurations (Nrb) and different allocation Lrb. 


Measurements results
This section presents measurements results using a typical LTE PA for different output power with different resource block allocation for system bandwidths of 1.4,3,5,10, 15, and 20 MHz. Pmax in the figures below refers to maximal linear power for LTE without MPR. The measurements were performed for allocation as close as possible to system bandwidth edge. MPR for allocation inside the channel are FFS 
[image: ]
Figure ‎5-1: OOBE margin to spec with 1 resource blocks allocation (EVM limited)
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Figure ‎5-2 : OOBE margin to spec with 2 resource blocks allocation (general SEM mask)
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Figure ‎5-3 : OOBE margin to spec with 2 resource blocks allocation (Fails NS_06/NS_07 SEM mask)
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Figure ‎5-4 : OOBE margin to spec with 3 resource blocks allocation
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Figure ‎5‑5 : OOBE margin to spec with 4 resource blocks allocation
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Figure ‎5‑6: OOBE margin to spec with 5 resource blocks allocation
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Figure ‎5‑7: OOBE margin to spec with 6 resource blocks allocation

Conclusion
The above clearly shows that the legacy MPR and A-MPR tables can not be re-used for eMTC devices. We therefore suggest defining new dedicated MPR and A-MPR tables in order to balance performance for different configurations/ allocations. The power reduction may improve the PA efficiency, especially in 5,10,15 and 20MHz networks. The PA efficiency improvement is translated to up to 30% power saving in the PA, which translates to up to 26% reduction in peak power.
We suggest MPR scheme to cover generic requirements and A-MPR for “NS_06/NS_07” emission mask.
There is no power reduction for single RB and therefore there is no impact on cell coverage.
References
[1] 3GPP TS 36.101 V13.2.1 (2016-01) 

image3.png
Margin from spec [dB]

1AM
—&-3M
—4 =M
10M
=== 15M
—e—20M

Prmax3
Normalize Power




image4.png
Margin from spec [dB]

15

10

Spec limit

1) S S

10 1

Praxs Prmax7

Pmaxh

Pmaxs

Praxd

Prmax3
Normalize Power

Prmax2

Prmax-1

Prmax

Prmax+

Prax+2




image5.png
Margin from spec [dB]

Nrb=4

20
T Z1am
o 3M
. —4 =M
L e T TS SN St _’_lm
15+ ot
—& —20M
B et S
———
[ - ey o
s & By q
s

a0 1 i i i i 1 i i i
Priax Priax7 Priax Priaxs Priaxd Priax3 Priax2 Proax-1 Priax Proax+ Priax2

Normalize Power





image6.png
Margin from spec [dB]

Nrb=5

kol T
BNy
[T}
B
[ —o—
g = 10M
15 —-=15m
~~a —e—2m
N
N
R Fron
. . + .
. ) B o *
5L
oL.Speclimit | _ _ ¢
5
40 i i i i i i i i i
Proaxs Prmax? Prmaxb Prmaxs Prmaxd Prmax3 Prmax2 Proacct Prmax Pz Prmac+2

Normalize Power




image7.png
Margin from spec [dB]

= ! 2 1AM
o3
+EM
G oM
15k : > === 15M
Foog < o ~ —&-2m

Spec limit

a0 1 i i i i 1 i i i
Priax Priax7 Priax Priaxs Priaxd Priax3 Priax2 Proax-1 Priax Proax+ Priax2

Normalize Power





image1.png
Margin from spec [dB]

12

Spec limit

—E = 14M
—B-3M

Prmax3
Normalize Power

Prax+2




image2.png
Margin from spec [dB]

18

T I I I I —A 1AM

g T

U

12

Spec limit A

5 | | | | | | | | |
Piiiax Priax7 Priax Pmaxs Pmax Pmax3 Pmax2 Pmax-1 Prmax Prmaxt Pmax2
Normalize Power





