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Introduction
Regarding NR NTN Rel-17 WF [3] from RAN4#101e, there are still many RF requirements unfinished. In the contribution, the evaluation of UE TX requirements are provided.  
Discussion 
In the contribution, several evaluated RF requirements (e.g., TX 64QAM, ACLR, Spurious emission requirements) about NTN UE TX are considered.
TX 64QAM
In [1], it is observed and reasonable that LEO1200 CL loss is 6dB higher than LEO600 CL. On top of that, the distance between NTN UE and GEO satellite for estimating GEO path loss needs further discussion.   
Observation 1: Regarding GEO 18000~36000 km, it seems there is additional 23.5~29.5dB path loss compared to LEO 1200km.    
In RAN4#101e meeting, the WF [3] is agreed to have further discussion about UL 64QAM.
	Transmit modulation quality
Proposals
Option 1: this requirement can be reused for NTN UE for QPSK and 16QAM.
64QAM and 256QAM should be excluded.
Option 2: this requirement can be reused for NTN UE for QPSK, 16QAM and 64QAM.
256QAM should be excluded.
Option 3: other, please specify.
WF: Option 2 as starting point and further check whether UL 64QAM needs to be removed later.



NR EVM requirement is shown below for reference.     
[image: ]
Regarding high free space path loss between UE and satellites for NTN system, ability to take 64QAM is low.
Proposal 1: Regarding high free space path loss between UE and satellites for NTN system, ability to take 64QAM is low. NTN UE UL 64QAM can be optional capability.


ACLR
Observation 2: In NTN Tdocs [4] and [5], there are discussion about ACIR which is relevant to ACLR. From implementation perspective, it is challenging to have higher NTN UE ACLR than NR 30dB ACLR.   
Proposal 2: Based on above observation, regarding TX ACLR of UE band n255 and n256, the ACLR is [30dB]. 

Spurious emission 
· General spurious emissions
From table 6.5.3.1-2 in TS 38.101-1 
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From ERC Recommendation 74-01 
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Recommends 3:
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By checking mobile UE requirements from TS 38.101-1 and ERC Recommendation 74-01, the general spurious requirement is the same. NR UE’s general spurious requirements from TS 38.101-1 are reused.  
Proposal 3: By checking mobile UE requirements from TS 38.101-1 and ERC Recommendation 74-01, the general spurious requirement is the same. NR UE’s general spurious requirements from TS 38.101-1 are reused for NTN.  

· Spurious emissions for UE co-existence
In TS 38.101-1, Table 6.5.3.2-1 provides requirements for spurious emissions for UE co-existence.
Due to co-band between n24 and n255 and same frequency usage, n255 reuses n24 spurious emission requirements.
	NR Band
	Spurious emission for UE co-existence

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

	n24, n99, n255
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70, 71, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2



Proposal 4: Bands n24 and n255 are co-band and same frequency range. To assume n255 reuses n24 spurious emission requirements for UE co-existence.

When single wide-band filter is used for bands n256(Band BW=30MHz) and n65(90MHz), we think that n65 spurious emission for UE co-existence can be at least baseline for n256. 
	NR Band
	Spurious emission for UE co-existence

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

	n65
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 50, 51, 65, 68, 69, 72, 74, 75, 76,
NR Band n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 34
	FDL_low
	-
	FDL_high
	-50
	1
	43

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	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 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band. 
NOTE 27: This requirement is applicable for channel bandwidths up to 20 MHz within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when the carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB. 



Proposal 5: To consider using single filter for n256(Band BW=30MHz) and n65(90MHz), the n65 spurious emission requirements for UE co-existence is baseline for n256.  

Conclusion
In the contribution, the evaluated NTN UE TX requirements are provided.
QAM
Observation 1: Regarding GEO 18000~36000 km, it seems there is additional 23.5~29.5dB path loss compared to LEO 1200km.    
Proposal 1: Regarding high free space path loss between UE and satellites for NTN system, ability to take 64QAM is low. NTN UE UL 64QAM can be optional capability.
ACLR
Observation 2: In NTN Tdocs [4] and [5], there are discussion about ACIR which is relevant to ACLR. From implementation perspective, it is challenging to have higher NTN UE ACLR than NR 30dB ACLR.   
[bookmark: _GoBack]Proposal 2: Based on above observation, regarding TX ACLR of UE band n255 and n256, the ACLR is [30dB]. 
Spurious emission
· General spurious emissions
Proposal 3: By checking mobile UE requirements from TS 38.101-1 and ERC Recommendation 74-01, the general spurious requirement is the same. NR UE’s general spurious requirements from TS 38.101-1 are reused for NTN.  
· Spurious emission for UE co-existence
Proposal 4: Bands n24 and n255 are co-band and same frequency range. To assume n255 reuses n24 spurious emission requirements for UE co-existence.
Proposal 5: To consider using single filter for n256(Band BW=30MHz) and n65(90MHz), the n65 spurious emission requirements for UE co-existence is baseline for n256.  
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ANNEX 2: LAND MOBILE SERVICE, MARITIME MOBILE SERVICE AND SHORT RANGE DEVICES
REQUIREMENTS

Table 6: Spurious domain emission limits for the land mobile service, maritime mobile service and

short range devices

Limits: mean power or,
when applicable, average

Reference Type of Frequency of the spurious domain .
number equipment emission f powendinolbirsts
duration in the reference
bandwidth
Terminals and 9kHz<f<1GHz -36 dBm
Base Stations
2ia (in transmit mode),
except the 1GHz < £< Fupres (see recommends | 4o o
equipment 3)
specified below
= Short range fwithin the bands:
devices; 87.5-118 MHz, 174-230 MHz, 470- | -54 dBm
+ RLAN: 694 MHz
- cB;
212 *  Cordess 9kHz <7< 1GHz
Telephones; | (except
- Radio 87.5-118 MHz, 174-230 MHz, -36.dBm
Microphones | 470-694 MHz)
(all systems in
transmit mode) | 1 GHz < £< Fueeer (see 30 dBm
recommends 3)
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Table 1: Frequency range for measurement of unwanted emissions

Frequency range for measurements

Fundamental frequency range

Lower frequency Upper frequency (Fuseer)"
9 kHz - 100 MHz 9kHz 1GHz
100 - 300 MHz 9kHz 10" harmonic
300 - 600 MHz 30 MHz 3GHz
600 MHz - 5.2 GHz 30 MHz 50 harmonid|
52-13GHz 30 MHz 26 GHz
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Table 6.4.2.1-1: Requirements for Error Vector Magnitude

Parameter Unit Average EVM Level
Pi/2-BPSK % 30

QPSK % 17.5

16 QAM % 125

64 QAM % 8
256 QAM % 35
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Table 6.5.3.1-2: Requirement for general spurious emissions limits

Frequency Range Maximum Measurement NOTE
Level bandwidth
9 kHz =< f < 150 kHz -36 dBm 1kHz
150 kHz < f < 30 MHz -36 dBm 10 kHz
30 MHz < f < 1000 MHz -36 dBm 100 kHz
1GHz<f<12.75 GHz -30 dBm 1 MHz 4
-25 dBm 1 MHz 3
12.75GHz<f<5™ -30 dBm 1 MHz 1
harmonic of the upper
frequency edge of the
UL operating band in
GHz
12.75 GHz < f < 26 GHz -30 dBm 1 MHz 2

NOTE 1: Applies for Band that the upper frequency edge of the UL Band more

than 2.69 GHz

NOTE 2: Applies for Band that the upper frequency edge of the UL Band more

than 5.2 GHz

NOTE 3: Applies for Band n41, CA configurations including Band n41, and EN-

DC configurations that include n41 specified in clause 5.2B of TS
38.101-3 [3] when NS_04 is signalled.

NOTE 4: Does not apply for Band n41, CA cnfigurations including Band n41,
and EN-DC configurations that include n41 specified in clause 5.2B of
TS 38.101-3 [3] when NS_04 is signalled.





