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Introduction
During the discussions in RAN4#104e, since A-MPR is specified for CAT1-M UEs operation in Band 24, after discussion it was agreed that further evaluation is required [1] on whether A-MPR needs to be specified for Band 255 IoT NTN CAT-M1 UEs. No A-MPR has been specified for Band 24 NB1/NB2 UEs.
“Further discussion needed. Options for all categories were:
For b255
· Option 1: Depends on outcome of SEM/ACLR discussion and spurious emission for UE coexistence.
· Option 2: Reuse n255 requirements from NR NTN
· Option 3: Already clear that A-MPR is not needed.”
This submission presents
1. Differences in emission requirements between TN Band 24 and NTN Band 255
2. Measurements in the spurious emission region below 1610 MHz for an eMTC channel centered at 1627.2 MHz
3. Evaluating emission for sub-carrier allocation for an eMTC channel centered at 1627.2 MHz
Evaluating Emission Requirements
The table below compares the additional emissions requirements for Band 24 and 255: 
Table 1: Additional Emissions Requirements for Band 24 and Band 255
	Frequency band
(MHz)
	Additional Emissions Requirements
	Measurement bandwidth

	
	Band 24
	Band 255
	

	1541 ≤ f ≤ 1559
	-102
	-50
	2kHz (Band 24)
700 Hz (for Band 255)

	1559≤ f ≤ 1605
	-85
	-50
	700 Hz (Bands 24, 255)

	1605≤ f ≤ 1608
	-85
	-50 + 24/5 (f-1605)
	700 Hz (Bands 24, 255)

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	
	700 Hz (Bands 24, 255)

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	None
	700 Hz (Bands 24, 255)

	1541 ≤ f ≤ 1605
	-75
	-40
	1MHz (Bands 24, 255)

	1605 ≤ f ≤ 1608
	-75
	-40 + 24/5 (f-1605)
	1MHz (Bands 24, 255)

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	
	1MHz (Bands 24, 255)

	1610≤ f ≤ 1627.5
	-70+ 57/17.5 (f-1610)
	None
	1MHz (Bands 24, 255)

	1627.5
	-37
	None
	1MHz (Bands 24, 255)

	1638.5 ≤f ≤ 1645.5
	-28
	None
	1MHz (Bands 24, 255)

	1657.5 ≤f ≤ 1660.5
	-28
	None
	1MHz (Bands 24, 255)



As can be observed, unlike Band 24, there are no additional emissions requirements between 1620 – 1627.5 MHz for Band 255. Even the emissions requirements between 1541 – 1610 MHz are significantly relaxed (by 35 dB) for NTN Band 255 compared to TN Band 24. 
Observation 1: Additional emissions requirements for NTN Band 255 are relaxed by 35 dB compared to that for TN Band 24.
Observation 2: There are no additional emissions requirements for NTN Band 255 in the out of band emissions region of an eMTC channel.
Figure below compares emissions requirements of the two bands with 3GPP’s general emissions and spurious emissions requirements for a 1.4 MHz eMTC channel for measurement bandwidth of 1 MHz. Unlike TN Band 24, NTN Band 255 emission requirements are much more relaxed than the general 3GPP requirements except for between 1541 – 1607 MHz.
Figure 1 : Comparison of emissions masks for TN Band 24, NTN Band 255 and General 3GPP emission mask
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Observation 3: For frequency range of 1607 - 1626.5 MHz, NTN Band 255 requirement are much more relaxed than even the 3GPP general emissions requirements.
Observation 4: Within the spurious emission region of 1541 – 1607 MHz, the NTN Band 255 requirements exceed those specified in 3GPP by up to 10 dB.
For 3GPP bands that do not have additional emission requirements, no A-MPR has been specified in Table 6.2.4E-1 of TS 36.101 for CAT1-M UEs. 
Observation 5: 3GPP specifications within 1610 – 1626.5 MHz are adequate for CAT-M1 UEs without requiring A-MPR. 
Evaluating simulations results for sub-carrier allocation
The charts below compares the PSD resutls for 2 and 6 sub-carrier allocation for an eMTC carrier centered on 1627.2 MHz using. As can be observed, IM products closer to the band edge exceeded the emissions requirements for TN Band 24 requiring Additional MPR for the TN Band 24. However, given the relaxed emission requirements (Figure 2), the IM products near the band edge fall below the emissions requirements for NTN Band 24.

Figure 2: PSD (via simulation) for 2 sub-carrier allocation at RB0, SC0
[image: Chart, histogram

Description automatically generated]

Figure 3: PSD (via simulation) for 6 sub-carrier allocation at RB0, SC0
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Observation 6:   IM products resulting from sub-carrier allocation are above the emissions requirements for TN band 24 but below that for NTN Band 255.
Spurious Emissions Measurements for a 1.4 MHz Channel
Table below lists the measurements for a 1.4 MHz channel  with carrier frequency = 1627.2 MHz in frequency range 1559 – 1610 MHz. The measurements are from a test board comprising of modem and transceiver supporting operations in Band 255. The in-channel Tx power setting for the PA was 27 dBm to accommodate a 4 dB margin between the PA out and the antenna input. Also, the PA bias setting was adjusted to ensure E-UTRA ACLR of  about 30 dBc.
Table 2: Measurements for a 1.4 MHz channel with 1RB and 6 RB allocations
	Freq (MHz)
	 700 Hz MBW (note: measurement BW was set to 680 Hz due to equipment limitation)
	1 MHz BW 

	 
	NTN Requirements
	6RB0
	1RB0
	NTN Requirements
	6RB0
	1RB0

	1559
	-50
	-84.7
	-84.7
	-40
	-55.4
	-55.3

	1564
	-50
	-83.3
	-84.5
	-40
	-55.1
	-55.

	1569
	-50
	-83.6
	-83.5
	-40
	-54.8
	-54.7

	1574
	-50
	-84.4
	-83.1
	-40
	-54.5
	-54.5

	1579
	-50
	-83.9
	-83.6
	-40
	-54.1
	-54.1

	1584
	-50
	-83.2
	-84.
	-40
	-53.6
	-53.5

	1589
	-50
	-73.2
	-84.7
	-40
	-45.2
	-47.9

	1594
	-50
	-81.5
	-83.2
	-40
	-51.6
	-51.5

	1599
	-50
	-79.4
	-81.5
	-40
	-49.7
	-49.6

	1604
	-50
	-76.7
	-79.6
	-40
	-46.5
	-46.4

	1605
	-50
	-76.3
	-79.6
	-40
	-45.8
	-45.6

	1606
	-45.2
	-74.3
	-77.5
	-35.2
	-44.9
	-44.7

	1607
	-40.4
	-73.7
	-75.7
	-30.4
	-43.8
	-43.5

	1608
	-35.6
	-62.7
	-63.2
	-25.6
	-40.9
	-40.7

	1609
	-30.8
	-71.6
	-74.8
	-20.8
	-42.0
	-41.9

	1610
	-26
	-71.3
	-73.0
	-16
	-41.4
	-41.3



It can be observed that the PA emissions are below the NTN emissions requirements without any need for additional reductions in the maximum power.
Observation 7: PA emissions in the spurious region at maximum power are below the emissions requirements for both MBWs (700 Hz, 1 MHz).
Proposal 1: It is proposed that A-MPR is not required for IoT NTN operation for NTN Band 255 to meet the additional spurious emissions requirements.

Proposals
Observation 1: Additional emissions requirements for NTN Band 255 are relaxed by 35 dB compared to that for TN Band 24.
Observation 2: There are no additional emissions requirements for NTN Band 255 in the out of band emissions region of an eMTC channel.
Observation 3: For frequency range of 1607 - 1626.5 MHz, NTN Band 255 requirement are much more relaxed than even the 3GPP general emissions requirements.
Observation 4: Within the spurious emission region of 1541 – 1607 MHz, the NTN Band 255 requirements exceed those specified in 3GPP by up to 10 dB.
Observation 5: 3GPP specifications within 1610 – 1626.5 MHz are adequate for CAT-M1 UEs without requiring A-MPR. 
Observation 6:   IM products resulting from sub-carrier allocation are above the emissions requirements for TN band 24 but below that for NTN Band 255.
Observation 7: PA emissions in the spurious region at maximum power are below the emissions requirements for both MBWs (700 Hz, 1 MHz).
Proposal 1: It is proposed that A-MPR is not required for IoT NTN operation for NTN Band 255 to meet the additional spurious emissions requirements.
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