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[bookmark: _Toc116995841]Introduction
The UAV WI, as presented in [1], includes the following objectives with RAN4 impact highlighted:
	
1. Specify the following enhancements on measurement reports [RAN2]:
· UE-triggered measurement report based on configured height thresholds
· Reporting of height, location and speed in measurement report
· Flight path reporting
· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

[bookmark: _Hlk130294153]2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

[bookmark: _Hlk129273301][bookmark: _Hlk130294308]3. Specify the support for UAV identification broadcast (BRID) in NR PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note:. UAV use of NR PC5 is to be used only in designated bands as defined in regulation for BRID/DAA use. 

4. Study UE capability signaling to indicate UAV beamforming capabilities and, if necessary, RRC signaling [RAN1, RAN2]: 

· FR1 with directional antenna at UE side
5. Based on the technical conditions defined for aerial UE usage in ECC Decision (22)07, study and specify the necessary UE types and additional OOBE requirements for aerial UEs in 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz. [RAN4].

Note: In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE
Note2: Applicability of power classes for aerial UE may need to be addressed in RAN4
[bookmark: _Hlk130393847]Note3: RAN4 to identify the supported bands for aerial UE impacted by above information.





In this contribution we present further considerations for support of UAVs by the RAN4 specification. 


[bookmark: _Toc116995842]Discussion
Background
During RAN99, an objective with RAN4 impact was added to the UAV WID [1]. RAN4 is requested to specify necessary UE types for additional Out Of Band Emissions (OOBE) requirements for aerial UE operating the frequency ranges; 1710-1785 MHz, 2500-2570 MHz and 2570-2620 MHz according to ECC Decision (22)07.
The LS sent by ECC includes 4 requests to ETSI[2]:
	Based on the ECC Decision (22)07, ECC invites ETSI to include the following requirements in future ETSI harmonised standard on aerial UE to ensure a coherence with this ECC framework:

a) [bookmark: _Hlk134775386]Additional OOBE requirements applicable to aerial UEs in the following frequency bands 1710-1785 MHz, 2500-2570 MHz, 2570-2620 MHz, as defined by ECC Decision 22(07). In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE. 
b)  a mechanism/feature coherent with the above aerial UE definition in order to differentiate aerial UE, as defined by ECC Decision 22(07) from terrestrial UE operating under LTE/NR 5G networks 
c) differentiation of aerial UE from other terrestrial UE shall not be changed by the end-user 
d) d) the aerial UE shall not be capable to connect to LTE/NR 5G networks without aerial subscription



The objective added to the WID for addressing the LS from ECC clearly states that it is necessary “study and specify the necessary UE types and additional OOBE requirements for aerial UEs…”
The LS sent by ECC presents a list of requests to 3GPP, as previously mentioned in the discussion. The requests identified by b) and c) concern the discussion of the aerial UE types and the applicability of the respective further restrictions on emissions:  
a) Additional OOBE requirements applicable to aerial UEs in the following frequency bands 1710-1785 MHz, 2500-2570 MHz, 2570-2620 MHz, as defined by ECC Decision 22(07). In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE. 

In this document we will address the OOBE requirements and the resulting A-MPR. The remaining aspects of the ECC LS is addressed in [3].
Affected LTE bands
When considering the frequency ranges requested protected by ECC it can be identified that they correspond or overlap with the LTE bands from 36.101 as listed below. 
36.101 - Table 5.5-1 E-UTRA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz
	–
	1879.9 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	41
	2496 MHz
	
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD

	66
	1710 MHz
	–
	1780 MHz 
	2110 MHz
	–
	2200 MHz
	FDD4

	69
	N/A
	2570 MHz  
	–
	2620 MHz
	FDD2

	NOTE 2:	Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.
NOTE 4:	The range 2180-2200 MHz of the DL operating band  is restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 5:	A UE that supports E-UTRA Band 66 shall receive in the entire DL operating band
NOTE 6:	A UE that supports E-UTRA Band 66 and CA operation in any CA band shall also comply with the minimum requirements specified for the DL CA configurations CA_66B, CA_66C and CA_66A-66A.
NOTE 7:	A UE that complies with the E-UTRA Band 66 minimum requirements in this specification shall also comply with the E-UTRA Band 4 minimum requirements.




According to the ECC decision:
	There is a need for OOBE limits for aerial UE operating in the following frequency bands:
1710-1785 MHz: Protection of MetSat operating in the 1675-1710 MHz frequency band
Out-of-band limit: -40 dBm/MHz in the frequency range 1675-1710 MHz for aerial UE operating in 1710-1785 MHz. 
2500-2570 MHz / 2570-2620 MHz: Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz
Out-of-band limit: -50 dBm/MHz in the frequency range 2690-2900 MHz for aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.
In other frequency bands, OOBE limits applicable to terrestrial UE remain unchanged for aerial UE.




From the list of potential affected bands only UL of band 3, 7 and 38 may be affected since these to our understanding are the only ones operated in Europe and this additional restriction comes from ECC with jurisdiction only here. 
[bookmark: _Toc131893569][bookmark: _Toc142590921]Affected bands of the additional ECC OOBE limits are UL of both LTE and NR bands 3, 7 and 38.
Due to this, it was agreed at RAN4#107 to only discuss MPR/A-MPR for band n3/3, n7/7 and n38/38 as captured in the WF [5]. As a result of this the study for needed MPR/A-MPR is restricted to these three bands.

Existing NSs for B3, B7 and B38
For LTE the following NSs (besides NS_01) is listed in 38.101-1 (Table 6.2.3.1-1A) for the three bands:
· 3 – None
· 7 – None
· 38 – NS_44
From above it is clear that for at may be a need for completely new NSs for LTE band B3 and B7 while the existing for B38 needs to be checked if it can be reused. 
[bookmark: _Toc142590922]There are existing NSs defined for B38, this is however currently only defined for PC2.
Further, the B38 NS is applicable for a “normal” UE while the additional requirement are only applicable to aerial UEs. Further discussion on the NS definition applicable only for aerial UEs is include in [x] which is also submitted for this meeting. 
It seems no existing NSs for the three bands can be directly reused.
A-MPR Simulation Alignment
During RAN4#106bis a WF [4] were agreed which outlines the initial assumptions for the back off study (MPR/A-MPR). The agreed points have been included below:
	<Way forward>:
· P1 - For n3, RAN4 will perform back off analysis against MetSat protection on 1675-1710 MHz focusing on edge channels and specify the frequency distance when no back off is needed 
· P2 - For n7 and n38 protection of RAS 2690 – 2700 MHz and radars operating in 2700-2900 MHz analysis is done separately for n7 and n38
· Next meeting focuses on n38
· Concerned companies are encouraged to bring studies for n7 if seen necessary
· P3 - For calibration, the current NR MPR will be used for submitted results for NR, meaning 0 MPR is as defined currently for n3, n7 and n38.




Simulation results, based on the alignment have been included in Annex A and Annex B and some were also discussed during RAN4#107 as presented in [6]. 
A-MPR Study and Proposals for B3
Additional spurious emission limits for UE co-existence are considered according to 36.101, as shown in Table 6.6.3.2-1. This Table list UE to UE spurious emission requirements. The additional requirement from ECC is however a specific requirement why it shall not be added here but under a NS.
Table 6.6.3.2-1: Requirements (B3)
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	3
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73,74, 75, 76, 87, 88
NR Band n79, n100, n101
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 22, 42, 52
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	

	



[bookmark: _Toc142590923]The additional requirement from ECC for B3 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
A NS applicable for Aerial UE, as further discussed in [x], is to be defined which means this restriction also shall be included in clause 6.6.3.3 (Additional spurious emissions) of 36.101 as shown in TP below. 
***** Begin TP with Needed Changes to TS ****
[bookmark: _Toc368026335]6.6.3.3.x 	Minimum requirement (network signalled value “NS_xx”)
When “NS_xx” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.x-x. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.6.3.3.x-x: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	1.4, 3, 5, 10, 15, 20 MHz
	
	

	1675 ≤ f ≤ 1710
	-40
	1 MHz
	



***** End TP ****
[bookmark: _Toc142590924]RAN4 to add the additional requirements for B3 as shown in the TP above to the specification.
A-MPR Simulation Results
As presented in and Annex A, and also discussed during RAN4#107 in [6], the needed A-MPR due to the ECC mask in the 1675-1710 MHz range is very large when the channel is placed at the lower edge of the band. In Figure 1we present examples.
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[bookmark: _Hlk134899668]Figure 1: Examples of the A-MPR when the channel is placed at the lower edge of the band B3. The A-MPR search is performed only up to 20 dB and some points marked with 20 dB require more A-MPR.
[bookmark: _Toc142590925]Very large values of A-MPR, even above 20 dB, are required if the channel is placed at the lower edge of the band n3.
The very large A-MPR needed, is a result of the additional requirement from ECC just below band B3. As a result, placing the aerial UE channel with an offset to the B3 lower band edge have been investigated. 
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Figure 1: Examples of the A-MPR when the channel is placed with 9 MHz and 33 MHz offset from the lower edge of the band B3 respectively for the 5 MHz and 20 MHz channel bandwidth. 
The additional A-MPR simulations concludes that if the channel is placed either at the upper edge of the band or with an offset to the lower edge it is possible to avoid A-MPR completely for some channel placements.
[bookmark: _Toc142590926]A-MPR can be avoided for some channel placements of specific channel bandwidths.
A-MPR proposal
As discussed in section 2.3 there are no existing NS(s) defined for B3. Hence, RAN4 need to work on defining these.
It can be observed from the simulation presented that it is possible to avoid A-MPR for some channel bandwidths by restricting the channel placement. This as the impact of the ECC restriction have the greatest impact at the lower edge of band B3. Hence, by offsetting the channel placement for the aerial UE channel from the lower edge of band B3 the A-MPR is not needed. An illustration of this offset is shown in Figure 3.
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[bookmark: _Hlk142501497]Figure 3: Frequency offset of the UAW channel from the lower edge of the band B3.
The minimum required frequency offset from the lower edge of band B3 (Foffset,low) for different channel bandwidths if A-MPR is to be avoided is shown below in Table 2.
Table 2: Frequency offset from the lower edge of band B3 to avoid A-MPR. 
	Channel Bandwidth [MHz]
	Foffset,low 
[MHz]

	1.4
	[2.62]

	3
	[5.21]

	5
	8.27

	10
	16.53

	15
	24.53

	20
	32.42



These offsets in Table 2 are an optimum case why some margin should be added. In specific it can be proposed to consider the following:
  Table 3: Proposed minimum frequency offset from the lower edge of band B3 to avoid A-MPR.
	Channel Bandwidth [MHz]
	Min. Foffset,low 
[MHz]

	1.4
	[3]

	3
	[6]

	5
	9

	10
	17

	15
	25

	20
	33



[bookmark: _Toc142590927]RAN4 shall consider no A-MPR for CBWs 1.4, 3, 5, 10, 15 and 20 MHz if placed with a minimum frequency offset (Foffset,low) from the lower edge of band B3 as shown in Table 3.
Given the A-MPR study results, and the suggested differentiate of channel placed with a specific offset to the lower band edge, it suggested to consider the following for A-MPR definition for band B3 under a new NS applicable for Aerial UEs, as further discussed in [x]. This new NS shall be added to 36.101 in clause 6.2.4 (UE maximum output power with additional requirements) as shown in TP below (Note inclusion to Table 6.2.4-1 have been omitted).
***** Begin TP ****	
[bookmark: _Hlk142501710]Table 6.2.4-xx: A-MPR requirements for “NS_xx” for Power Class 3 UE
	Channel bandwidth [MHz] 
	Carrier centre frequency (FC)
[MHz]
	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E

	1.4
	≤1713.7
	RBstart
	0-3
	> 3
	N/A
	N/A
	N/A

	
	
	LCRB [RBs]
	≤ 6
	< 3
	N/A
	N/A
	N/A

	
	
	A-MPR [dB]
	≤ [25]
	≤ [15]
	N/A
	N/A
	N/A

	
	>1713.7
	No A-MPR needed

	3
	≤1717.5
	RBstart
	0-2
	3-4
	5-7
	8-14
	N/A

	
	
	LCRB [RBs]
	≤ 15
	< 13
	< 9
	< 6
	N/A

	
	
	A-MPR [dB]
	≤ [23]
	≤ [15]
	≤ [8]
	≤ [5]
	N/A

	
	>1717.5
	No A-MPR needed

	5
	≤1721.5
	RBstart
	0-1
	2-7
	8-16
	17-24

	
	
	LCRB [RBs]
	≤ 25
	< 24
	≤ 4
	>5
	≤ 10

	
	
	A-MPR [dB]
	≤ 22
	≤ 15
	≤ 1
	≤ 10
	≤ 5

	
	>1721.5
	No A-MPR needed

	10
	≤1732
	RBstart
	0-1
	2-16
	17-34
	35-49

	
	
	LCRB [RBs]
	≤ 50
	< 49
	≤ 10
	>11 
	≤ 16

	
	
	A-MPR [dB]
	≤ 22
	≤ 15
	≤ 1
	≤ 10
	≤ 5

	
	>1732
	No A-MPR needed

	15
	≤1742.5
	RBstart
	0-1
	2-25
	26-55
	56-74

	
	
	LCRB [RBs]
	≤ 75
	< 74
	≤ 12
	>13 
	≤ 18

	
	
	A-MPR [dB]
	≤ 22
	≤ 15
	≤ 1
	≤ 10
	≤ 5

	
	>1742.5
	No A-MPR needed

	20
	≤1753
	RBstart
	0-1
	2-35
	36-72
	73-99

	
	
	LCRB [RBs]
	≤ 100
	< 74
	≤ 12
	>13 
	≤ 27

	
	
	A-MPR [dB]
	≤ 22
	≤ 15
	≤ 1
	≤ 10
	≤ 5

	
	>1753
	No A-MPR needed



***** End TP ****
[bookmark: _Toc142590928]RAN4 shall define A-MPR for B3 due to the ECC requirements via NS_[xx] as shown in the TP above.
Note some values are still in brackets as there may be a need to further check these channel bandwidths. Also, the A-MPR regions and values could be further optimized however it is found that since only the lower RBs are significantly impacted there may not be a need.
A-MPR Study and Proposals for B38
Additional spurious emission limits for UE co-existence are considered according to 36.101, as shown in Table 6.6.3.2-1. This Table list UE to UE spurious emission requirements. The additional requirement from ECC is however a specific requirement why it shall not be added here but under a NS.
Table 6.6.3.2-1: Requirements (B38)
	Frequency range
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	2620 MHz – 2645 MHz
	-15.5
	5 MHz
	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 22:	This requirement is applicable for power class 3 UE for any channel bandwidths up to 20 MHz. For channel bandwidth within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when the carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.  . For carriers overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


	2645 MHz – 2690 MHz
	-40
	1 MHz
	NOTE 15: See above
NOTE 22: See above	



[bookmark: _Toc142590929]The additional requirement from ECC for B38 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
A NS applicable for Aerial UE, as further discussed in [x], is to be defined which means this restriction also shall be included in clause 6.6.3.3 (Additional spurious emissions) of 36.101 as shown in TP below.
***** Begin TP with Needed Changes to TS ****
6.6.3.3.x 	Minimum requirement (network signalled value “NS_yy”)
When “NS_yy” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.x-x. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.6.3.3.x-x: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	1.4, 3, 5, 10, 15, 20 MHz
	
	

	2690 ≤ f ≤ 2900
	-40
	1 MHz
	



***** End TP ****
[bookmark: _Toc142590930]RAN4 to add the additional requirements for B38 as shown in the TP above to the specification.
Simulation Results
As presented in [6] we simulated the A-MPR due to the ECC mask in the 2690-2900 MHz range, additional simulation results have been added in Annex B. The conclusion was that A-MPR only is needed for 40 MHz channel BW which is not applicable for LTE. 
[bookmark: _Toc142590931][bookmark: _Hlk142501613]Simulations show that only channel bandwidth above 30 MHz requires A-MPR, due to the ECC requirements. Since LTE B38 only support up to 20 MHz channel bandwidth, no additional A-MPR is needed for B38. 
A-MPR proposal
During RAN4#107 it was, based on provided simulation results, agreed that A-MPR already defined for n38 and B38 can be reused as a starting point as it may imposes enough reduction to meet the ECC limits [5].
Give the presented simulation results, as described in further detail in [6], it is proposed that no additional A-MPR is needed defined under NS for B38. 
[bookmark: _Toc142590932][bookmark: _Toc13117384][bookmark: _Toc29801739][bookmark: _Toc29802163][bookmark: _Toc29802788][bookmark: _Toc36107530][bookmark: _Toc37251289][bookmark: _Toc45888091][bookmark: _Toc45888690][bookmark: _Toc61367331][bookmark: _Toc61372714][bookmark: _Toc68230654][bookmark: _Toc69084067][bookmark: _Toc75467076][bookmark: _Toc76509098][bookmark: _Toc76718088][bookmark: _Toc83580398][bookmark: _Toc84404907][bookmark: _Toc84413516]RAN4 to confirm no additional aerial UE specific A-MPR shall be defined for B38.
A-MPR Study and Proposals for B7
Additional spurious emission limits for UE co-existence are considered according to 36.101, as shown in Table 6.6.3.2-1. This Table list UE to UE spurious emission requirements. The additional requirement from ECC is however a specific requirement why it shall not be added here but under a NS.
Table 6.6.3.2-1: Requirements (B7)
	Frequency range
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	2570 MHz – 2575 MHz
	+1.6
	5 MHz
	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
NOTE 21:	This requirement is applicable for any channel bandwidths up to 20MHz within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


	2575 MHz – 2595 MHz
	-15.5
	5 MHz
	NOTE 15: See above
NOTE 21: See above
NOTE 26: See above	

	2595 MHz – 2620 MHz
	-40
	1 MHz
	NOTE 15: See above
NOTE 21: See above	



[bookmark: _Toc142590933]The additional requirement from ECC for B7 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
A NS applicable for aerial UE, as further discussed in [x], is to be defined which means this restriction also shall be included in clause 6.6.3.3 (Additional spurious emissions) of 36.101 as shown in TP presented in Section 2.6 which covers the same additional requirement from ECC.
Simulation Results
Given the presented results for B38, as described in further detail in [5], and the fact that B7 is even less impacted by the new requirements our assessment is that no A-MPR is needed for band n7.  
A-MPR proposal
During RAN4#107 it was, based on provided simulation results, agreed that A-MPR already defined for B7 can be reused as a starting point as it may imposes enough reduction to meet the ECC limits. Based on the further evaluation it is possible to confirm that there is no need to add any additional A-MPR for B7.
[bookmark: _Toc142590935]RAN4 to confirm no additional aerial UE specific A-MPR shall be defined for B7.
As a result of above it is our view that nothing is needed done by RAN4 for band B7 to support aerial UEs according to the ECC limits except adding B7 to the applicable bands for NS_[yy], defined in section 2.6, in Table 6.2.4-1 (Additional Maximum Power Reduction (A-MPR)) in 36.101.
[bookmark: _Toc142590936]Nothing is needed done by RAN4 for band B7 to support aerial UEs wile meeting the ECC limits except adding B7 to the applicable bands for NS_[yy], defined in section 2.6, in Table 6.2.4-1 (Additional Maximum Power Reduction (A-MPR)) in 36.101.
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Affected bands of the additional ECC OOBE limits are UL of both LTE and NR bands 3, 7 and 38.
Observation 2: There are existing NSs defined for B38, this is however currently only defined for PC2.
Observation 3: The additional requirement from ECC for B3 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Proposal 1: RAN4 to add the additional requirements for B3 as shown in the TP above to the specification.
Observation 4: Very large values of A-MPR, even above 20 dB, are required if the channel is placed at the lower edge of the band n3.
Observation 5: A-MPR can be avoided for some channel placements of specific channel bandwidths.
Proposal 2: RAN4 shall consider no A-MPR for CBWs 1.4, 3, 5, 10, 15 and 20 MHz if placed with a minimum frequency offset (Foffset,low) from the lower edge of band B3 as shown in Table 3.
Proposal 3: RAN4 shall define A-MPR for B3 due to the ECC requirements via NS_[xx] as shown in the TP above.
Observation 6: The additional requirement from ECC for B38 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Proposal 4: RAN4 to add the additional requirements for B38 as shown in the TP above to the specification.
Observation 7: Simulations show that only channel bandwidth above 30 MHz requires A-MPR, due to the ECC requirements. Since LTE B38 only support up to 20 MHz channel bandwidth, no additional A-MPR is needed for B38.
Proposal 5: RAN4 to confirm no additional aerial UE specific A-MPR is needed for B38.
Observation 8: The additional requirement from ECC for B7 shall not be included to Table 6.6.3.2-1 of 36.101 but be placed under NS specific for aerial UEs.
Observation 9: The
Proposal 6: RAN4 to confirm no additional aerial UE specific A-MPR is needed for B7.
Observation 10: Nothing is needed done by RAN4 for band B7 and n7 to support aerial UEs wile meeting the ECC limits except adding B7 to the applicable bands for NS_[yy], defined in section 2.6, in Table 6.2.4-1 (Additional Maximum Power Reduction (A-MPR)) in 36.101.
[bookmark: _Toc116995849]
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Note that the A-MPR search is performed only up to 20 dB and some points marked with 20 dB require more A-MPR.
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