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Introduction
The WI description for RAN4 work related to NR over NTN was presented in [1]. Following the progress of RAN4 on the topic, it was approved an extension for the WI activities, in order to address eventual open issues. The WI exception list provided in [2] includes RAN4 RF core requirements, with provision for clarifications and addressing possible inconsistencies.  

Discussion
In the TS 38.104 [3], which defines the BS transmission and reception requirements for a terrestrial node, and it is the baseline for creating the requirements for the SAN, the spurious emissions of the radiated and conducted transmitter are defined from a range of frequencies starting from the edge of the channel bandwidth up to the 5th harmonic, with provision to exclude the range corresponding to the ΔfOBUE..
[bookmark: _Hlk101782934]TS 38.104 Section 6.6.5 (Spurious Emission for the conducted transmitter): 
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The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in table 6.6.1-1. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [2].
For a multi-band connector, for each supported operating band together with ΔfOBUE around the band is excluded from the transmitter spurious emissions requirement.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. 
The requirements shall also apply if the BS supports NB-IoT operation in NR in-band.
Unless otherwise stated, all requirements are measured as mean power (RMS).


The radiated transmitter characteristics, have slightly modified set of requirements compared to the conducted set, but their definition is intertwined.  Current draft version of TS 38.108 [5], for the SAN Transmission, states:
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9.7.5.2.2	General OTA transmitter spurious emissions requirements
The Tx spurious emissions requirements for SAN type 1-O shall not exceed each applicable limit above 30 MHz in clause 6.6.5.2.1.







Therefore, in order to minimize the specification effort but maintaining the quality of the requirements, it is desirable to maintain the flexibility between the radiated and conducted requirements. 
Observation 1: In order to define modifications of the Radiated requirements compared to conducted requirements, it is better to use the relative frequency range to the downlink operating band, as defined in TS 38.104. 
As we discuss in our contribution, R4-2209923, there are two options to define the Spurious Emission Requirement currently under debate, we believe that Option 1 is in line with current specifications and define a full set of requirements whereas Option 2 does not provide a full set of requirements, as it assumes no need to define requirements for n256 when UE is operating in n255 and vice versa.  
Proposal 1: RAN 4 to adopt option 1 in [6] as the reference table for Spurious Emission. 

[bookmark: _Hlk101448877]RAN 4 WF:
· Option 1 (Ericsson): 
Spurious frequency range
Basic limit GEO class (dBm)
Basic limit LEO class (dBm)
Measurement bandwidth
9kHz – 12.75 GHz
[-13]
[-13]
4 kHz

FFS how to handle limit when satellite output power > 50W.

· Option 2 (THALES): 
For satellites operating in MSS S-Band n256 and MSS L-band n255, the frequency range for measurements shall be applied as in Table x.x-1. 
Table x.x-1. Frequency range for measurements
Fundamental 
frequency range
Frequency range for measurements

Lower limit
Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)
600 MHz - 5.2 GHz
800 MHz
11 GHz (5th harmonic)

SAN spurious emissions limits for GEO and LEO classes with respect to MSS S-Band n256 and MSS L-band n255 are defined as described in Table x.x-2.

Table x.x-2. Basic spurious emission limit for GEO and LEO SAN classes
Spurious frequency range
Basic limit GEO class (dBm)
Basic limit LEO class (dBm)
Measurement bandwidth
Notes
800 MHz - 1508 MHz
-9
-7
4 kHz
Notes 1,2,3
1508 MHz - 1518 MHz
Covered by OBUE requirement
4 kHz
Note 1
1518 MHz - 1559 MHz
NA: L-Band transmit Bandwidth
4 kHz
Note 1
1559 MHz - 1569 MHz
Covered by OBUE requirement
4 kHz
Note 1
1569 MHz - 2160 MHz
-9
-7
4 kHz
Notes 1,3
2160 MHz - 2170 MHz
Covered by OBUE requirement
4 kHz
Note 1
2170 MHz - 2200 MHz
 NA: S-Band transmit Bandwidth 
4 kHz
Note 1
2200 MHz - 2210 MHz
Covered by OBUE requirement 
4 kHz
Note 1
2210 MHz- 11000 MHz
-9
-7
4 kHz
Notes 1, 2
1 NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
2 NOTE 2:	Lower and Upper frequency as in ITU-R SM.329 [x], s2.5 table 1.
3 NOTE 3:  As per ITU-R SM.329 [x], Spurious requirement is -60 dBc with respect to useful operating power P: 51-60= -9 dBm for GEO class and 53-60= -7 dBm for LEO class.

· Option 3: Other solutions are not precluded.




Conclusion
In this contribution we discuss the SAN spurious emission table:
Observation 1: In order to define modifications of the Radiated requirements compared to conducted requirements, it is better to use the relative frequency range to the downlink operating band, as defined in TS 38.104. 

Proposal 1: RAN 4 to adopt option 1 in [6] as the reference table for Spurious Emission. 
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