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1 Introduction
        In RAN4#77_AH meeting, endorsed WF R4-77AH-IoT-0155 addressed that “eMTC UE ability to meet all emission requirements (e.g. SEM, ACLR, spurious emission, in-band emission) will be checked for the next meeting.” Therefore, the SEM and ACLR have been examined in this contribution. 
2 Discussion
2.1 SEM

        The existing SEM requirement is shown in Table 6.6.2.1.1-1 in 36.101, also listed inTable 2.1 in this contribution. If we compare the requirements among different CBWs, it shows clearly that SEM for 20MHz has  more stringent values than 1.4MHz at ΔfOOB=0-1MHz but at a slightly larger offset. This is also illustrated in Figure 2.1. In this case, we assume the 6 RBs transmitt at the channel edge for both CBWs. In a general approach, it is saying that when applying 6RBs to other CBWs for SEM test than 1.4MHz, the SEM requirements are tightened compared to SEM requirements for LTE UEs, with 6RBs being on the edge of the CBW. 
Table 2.1: General E-UTRA spectrum emission mask

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-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 
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	( 20-25
	
	
	
	
	
	-25 
	1 MHz
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Figure 2.1 SEM requirements comparison between CBW=1.4MHz and CBW=20MHz

        When only 6RBs are transmitting in any wider CBW other than 1.4MHz, it means less RBs are in use compared to the full-RB allocation in LTE scenarios, which means power density is higher in eMTC CBW of 3, 5, 10, 15, or 20MHz than the case of CBW of 1.4MHz in the transmitting bandwidth. This can be seen in Figure 2.2. This means if exisitng LTE SEM requirements for CBE of 20MHz apply to 6RBs transmitting case scenario of eMTC, it may cause SEM test failure for eMTC UEs. With our preliminary CMOS PA model, the simulation confirmed such concern.
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Figure 2.2 Power density and emission Mask comparison between 6RBs and 100RBs 

There could be four solutions to resolve this issue:
Option 1: reconsider MPR. In this method, MPR can in some cases be significantly larger than 1dB, which is the MPR for 16QAM presently.
Option 2: Measure 6RBs in the center of the CBW, and calculate MPR accordingly. In this method, MPR might not be significantly larger than present allowance.

Option 3: Only test SEM for CBW of 1.4MHz. 
Option 4: Modify the SEM values so that it can be fulfilled with a fully integrated PA. 

2.2 ACLR
        The existing ACLR requirement for LTE is in Table 2.2. In general, eMTC UE could reuse the existing table for its ACLR specification. One issue is that when only 6RBs are transmitting, where they should be allocated for ACLR measurement. Also here a simulation with our preliminary CMOS PA model shows that the standards ACLR requirement with the active RBs placed at the edge is too tight and the device would not pass the test. Again, there could be two options:
Option 1: reconsider MPR to help fulfill the ACLR value with the RBs at the edge.

Option 2: Allocate 6RBs on the edge of the CBW. In this approach, maximal out of band emissions could be measured in the adjacent channel, but it requires the ACLR requirement to be relaxed a few dB to enable the usage of a fully integrated PA.

Option 3: Allocate 6RBs in the middle of the CBW. In this approach, less relaxation or no relaxation is anticipated, but the detailed values need to be confirmed by further study.
Option 4: Modify the ACLR values so that it can be fulfilled with a fully integrated PA.
Table 2.2: General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20


2.3 MPR and A-MPR
        MPR and A-MPR derivation is based on the outcomes of SEM and ACLR. For some bands there exists NS signaling with A-MPR. For some of these A-MPR may also be required for eMTC devices with a fully integrated PA.
3 Conclusion

In this contribution, SEM and ACLR for eMTC have been discussed:

eMTC SEM cannot satisfy present requirements of LTE, there are four solutions:
Option 1: reconsider MPR. In this method, MPR can in some cases be significantly larger than 1dB, which is the MPR for 16QAM presently.
Option 2: Measure 6RBs in the center of the CBW, and calculate MPR accordingly. In this method, MPR might not be significantly larger than present allowance.

Option 3: Only test SEM for CBW of 1.4MHz. 

Option 4: Modify the SEM values so that it can be fulfilled with a fully integrated PA. 
eMTC ACLR has similar situations as SEM, there are similar four solutions:
Option 1: reconsider MPR to help fulfill the ACLR value with the RBs at the edge.

Option 2: Allocate 6RBs on the edge of the CBW. In this approach, maximal out of band emissions could be measured in the adjacent channel, but it requires the ACLR requirement to be relaxed a few dB to enable the usage of a fully integrated PA.

Option 3: Allocate 6RBs in the middle of the CBW. In this approach, less relaxation or no relaxation is anticipated, but the detailed values need to be confirmed by further study.

Option 4: Modify the ACLR values so that it can be fulfilled with a fully integrated PA.
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