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Introduction
This proposed way forward is based on the outcomes of “Email discussion summary for [102-e][310] NTN_Solutions_Part3”, see R4-2207440	 (revision of R4-2207167). Moreover, as suggested by “RAN4#102-bis-e E-meeting Arrangements and Guidelines”, this Way Forward uses WORD document rather than POWERPOINT (.PPTX) in order to facilitate others to comment and easily track the changes.
During the BS RF GTW discussion on 28/02/2022, it was decided to discuss the WF with respect to SAN SEM (SAN OBUE and SAN spurious emissions) in this WF.
During the BS RF GTW discussion on 23/02/2022 it was decided to consider 2 classes (1 for LEO and 1 for GEO). The LEO class incorporates both LEO@600km and LEO@1200km.
Agreement GTW discussion [102-e][308]:
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 



Agreement GTW discussion [102-e][310]:
Measurement bandwidth: 4kHz
General principle: Follow ITU recommendation 1541 (SM.1541) at least for the frequency offset range within first two break points 
Define two set requirements: one for LEO SAN class and one for GEO SAN class

GTW discussion with respect to SAN spurious emissions [102-e][310]:
Further discuss reference, basic limit and measurement BW.


Agreements
1. OBUE SAN
· Option 1 (ZTE): 
Table x.x-1. SAN GEO Class OBUE limit values
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm

	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	

	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	1 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	-9dBm
	4kHz



Table x.x-2. SAN LEO Class OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	

	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	-13
	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	-13
	4kHz



· Option 2 (THALES):
The SAN OBUE requirements for GEO and LEO classes are defined as described in Table x.x.-1 and Table x.x.-2.
· Table x.x-1. SAN GEO Class OBUE limit values
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm

	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	1 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz




Table x.x-2. SAN LEO Class OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
dBm
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	-5 dBm

	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz



· Option 3: Other solutions are not precluded.



2. Spurious emissions SAN
· 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

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
NOTE 2:	Lower and Upper frequency as in ITU-R SM.329 [x], s2.5 table 1.
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.
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