3GPP TSG-RAN WG4 Meeting #102-e    				     R4-2207388
Electronic Meeting, 21st of February - 3rd of March, 2022

Agenda item:	     10.13.1.2		
Source:	THALES
Title:	Operating band unwanted emissions (Draft text proposal for OBUE - TS 38.108 and TR 38.863)
Document for:	Approval
Introduction
Draft TS skeleton for Non-terrestrial networks (NTN) related to NR; Satellite Access Node radio transmission and reception (TS 38.108) has been approved in R4-2203087 [1] and the work split has been summarized in R4-2203080 Way Forward on NTN_solutions_Part1 [2] approved in RAN4 101-bis-e meeting. For further information, please also follow the discussions in R4-2203111 [3].

In this document, following changes have been proposed as a TP to update TS 38.108: 
· Section x.x: SAN Operating Band Unwanted Emissions (OBUE)

[bookmark: OLE_LINK1]In this contribution, we follow methodology provided in R4-2205468 (“Further discussion on conducted Tx requirements of satellite access node”, ZTE) and adapted it by taking into account the following RAN4 102-e GTW decisions (23/02/2022):

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 15-41 (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


As a reminder, R4-2205468 provided the following information:
· Table 1. GEO UEM limit values
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	

	100 kHz /4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	51dBm-[24dBc/GEO ACLR]-10*log10(5*10)+1dB margin=[11dBm]
	100 kHz /4kHz

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	[10dBm/-13dBm with 4kHz]
	100 kHz /4kHz


· Table 2. LEO-1200 OBUE requirements
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	

	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	53dBm-24dBc-10*log10(5*10)+1dB margin=13dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	12
	100 kHz 


· Table 3. LEO-600 OBUE requirements
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	

	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	47dBm-24dBc-10*log10(5*10)+1dB margin=7dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	6
	100 kHz



For the reasons mentioned above, we propose new OBUE limit values for SAN, taking into account SAN class definition and new measurement bandwidth values.
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OBUE SAN Proposal
Based on 2 class SAN definition, 4 kHz measurement bandwidth (as in SM.1541-6), SAN power of 51 dBm in 20 MHz (GEO class) and 53 dBm in 20 MHz (LEO class), we further define the SAN OBUE requirement for GEO and LEO classes as following :

· Table 1. SAN GEO 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)
	51dBm-[16dB]-10*log(20000/4)
+3dB_margin= 1 dBm

with GEO ACLR=[16 dB] TBC
	4kHz

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



· Table 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)
	53dBm-[24dB]-10*log(20000/4)
+3dB_margin= -5 dBm

with LEO ACLR=[24 dB] TBC
	4kHz

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




With respect to the last line in each table, is important to mention that for MSS S-Band n256 and MSS L-Band n255 the operational bandwidth is maximum 30 MHz. For this reason, according to the table 6.6.1-1 from TS 38.104, the maximum frequency offset of OBUE outside the DL operating band is limited to 10 MHz, since the satellite operational band B is below 100 MHz bandwidth (if we follow the same methodology as in TS 38.104). 
On the other hand, if the last row uses the spurious emission limit beyond 10 MHz, using SM.329-12 for P > 50W (4th row from Table 10), one can obtain:
1) -9 dBm (i.e. 21-30 [dBm] = -9 dBm) spurious emission power over 4 kHz measurement bandwidth for the GEO class, and 
2) -7 dBm (i.e. 23-30 [dBm] = -7 dBm) spurious emission power over 4 kHz measurement bandwidth for the LEO class. 

Please also note that in SM.329-12 the 43+log(P) attenuation is applicable only if transmitter power < 50W, and attenuation of 60 dBc is applicable for transmitter power > 50W.




[bookmark: _GoBack]



























Text proposals for TS 38.108
------------------------------------------------<Start of TP>----------------------------------------------
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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





------------------------------------------------<End of TP>-----------------------------------------------
Text proposals for TR 38.863
------------------------------------------------<Start of TP>----------------------------------------------

x.x		Operating band unwanted emissions for SAN
Based on 2 class definition, 4 kHz measurement bandwidth (as in SM.1541-6), SAN power of 51 dBm in 20 MHz (GEO class) and 53 dBm in 20 MHz (LEO class), we further define the SAN OBUE requirements for GEO and LEO classes as following :

Table x.x-1. SAN GEO 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)
	51dBm-[16dB]-10*log(20000/4)
+3dB_margin = 1 dBm

with GEO ACLR=[16 dB] TBC
	4kHz

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



Table x.x-2. 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)
	53dBm-[24dB]-10*log(20000/4)
+3dB_margin = -5 dBm

with LEO ACLR=[24 dB] TBC
	4kHz

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




With respect to the last line in each table, is important to mention that for MSS S-Band n256 and MSS L-Band n255 the operational bandwidth is maximum 30 MHz. For this reason, according to the table 6.6.1-1 from TS 38.104, the maximum frequency offset of OBUE outside the DL operating band is limited to 10 MHz, since the satellite operational band B is below 100 MHz bandwidth (if we follow the same methodology as in TS 38.104). 

On the other hand, if the last row uses the spurious emission limit beyond 10 MHz, using SM.329-12 for P > 50W (4th row from Table 10), we obtain:
1) -9 dBm (i.e. 21-30 [dBm] = -9 dBm) spurious emission power over 4 kHz measurement bandwidth for the GEO class, and 
2) -7 dBm (i.e. 23-30 [dBm] = -7 dBm) spurious emission power over 4 kHz measurement bandwidth for the LEO class. 

Please also note that in SM.329-12 the 43+log(P) attenuation is applicable only if transmitter power < 50W, and attenuation of 60 dBc is applicable for transmitter power > 50W.
------------------------------------------------<End of TP>-----------------------------------------------
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