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1. Introduction
In RAN4 #105 meeting, A WF [1] on NTN SAN RF Maintenance was agreed. Some remaining issues in WF need further discussion in next meeting.
In this contribution, we provide our views on remaining issues for RF Maintenance for NTN SAN.
2. Discussion
Out-of-band unwanted emission (OoBUE)
As per the WF [1], the remaining issues concerning out-of-band unwanted emission (OoBUE) are shown as below:
	Proposed WF (to align with SM.1541-6):
· Remove ∆fOBUE
· Introduce BWSAN abbreviation (see Appendix 3 ITU RR, Clauses 1.13/1.15 in SM.1541-6). 
For next meeting: Companies are encouraged to propose a definition.
· Specify Out of band emission (OBUE) based on BWSAN
· Explicitly define 200% Out-of-Band region boundary as a function of the SAN necessary bandwidth.
· Explicitly mention that the spurious boundary shall exclude Out-of-Band region and BWSAN.
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Figure 2-1 SAN RF bandwidth for non-contiguous spectrum(left) and contiguous spectrum(right) 



The out-of-band (OoB) and spurious emission domains for non-contiguous spectrum and contiguous spectrum for NTN from WF [1] and ITU-R SM.1541-6 are shown in Figure 2-1. To align with ITU-R SM 154-6, the boundary between out-of-band domain and spurious domain can be 200% necessary bandwidth away from SAN RF bandwidth edges.  As shown in Figure 2-1, for non-contiguous spectrum, SAN RF bandwidth is the frequency range between lower edge of leftmost sub-block and upper edge of rightmost sub-block in operating band, and for contiguous spectrum, the SAN RF bandwidth is total contiguous transmission spectrum bandwidth. The OoB domain begins at the edges of SAN RF bandwidth in each downlink operating band.
Proposal 1: The boundary between out-of-band domain and spurious domain can be 200% necessary bandwidth away from SAN RF bandwidth edges.
Base on above discussion, we think that BWSAN abbreviation in WF [1] corresponds to SAN RF bandwidth, which is defined in TS 38.108 already. So it is not needed to introduce BWSAN abbreviation. 
Proposal 2: It is not needed to introduce BWSAN abbreviation in WF [1] which corresponds to SAN RF bandwidth.

Referring to ITU-R SM.1541-6, the necessary bandwidth, BN, of a multicarrier emission is set to the lesser (or minimum) of the –3 dB bandwidth of the transponder and of total assigned bandwidth. And 3 dB bandwidth of the transponder and total assigned bandwidth are not defined in 3GPP.  This necessary bandwidth definition is for multiple carriers passing through multiple transponders. If only for multiple carriers passing through a single transponder, the necessary bandwidth, BN, of a multicarrier emission is only need to be set to total assigned bandwidth. 
Observation 1: For multiple carriers passing through a single transponder, the necessary bandwidth, BN, of a multicarrier emission is only needed to be set to total assigned bandwidth in ITU-R SM.1541-6.

Because only a single transponder is supported in R17 NTN, to fully align with ITU-R SM.1541-6, the necessary bandwidth in NTN can be set to total assigned bandwidth in ITU. The total assigned bandwidth is not defined in 3GPP. And total assigned band and Total assigned bandwidth terms defined in ITU-R SM.1541-6 are copied as below which is not defined in 3GPP. 
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We think the “contiguous assigned band” is fully aligned with “contiguous transmission spectrum” for contiguous spectrum or “sub-block” for non-contiguous spectrum in 3GPP. In fact, each “sub-block” is a contiguous transmission spectrum. So, Total assigned bandwidth is sum of contiguous transmission spectrum bandwidths, e.g. BWContiguous for contiguous spectrum, and sum of sub-block bandwidths for non-contiguous spectrum.
Observation 2: Total assigned bandwidth in ITU corresponds to sum of contiguous transmission spectrum bandwidths in 3GPP, e.g. SAN channel bandwidth for single carrier, BWContiguous (sum of contiguous SAN channel bandwidths) for multiple carrier contiguous spectrum, and sum of sub-block bandwidths for multiple carrier non-contiguous spectrum.

Currently in TS 38.108, the necessary bandwidth is set to BWchannel, where BWChannel [MHz] is the considered NR channel bandwidth or SAN total RF bandwidth for a given operating band in sub-clause 6.6.4.1 of TS 38.108 shown as below.
	-	BWChannel [MHz] is the considered NR channel bandwidth or SAN total RF bandwidth for a given operating band.
Table 6.6.4.2-1: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.
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Figure 2-2, total assigned bandwidth and SAN RF bandwidth for non-contiguous spectrum

However, channel bandwidth or SAN total RF bandwidth which is set as necessary bandwidth cannot align with above discussed total assigned bandwidth for non-contiguous spectrum. For example, as Shown in Figure 2-2, the SAN RF bandwidth is equal to 30MHz, while the total assigned bandwidth is equal to 15MHz. So necessary bandwidth (channel bandwidth or SAN total RF bandwidth) in 3GPP is not aligned with necessary bandwidth (total assigned bandwidth)  in ITU-R SM.1541-6.   To align with ITU, it is reasonable to set necessary bandwidth (BN) for NTN in 3GPP as total assigned bandwidth.
Proposal 3: Set necessary bandwidth (BN) for NTN in 3GPP as total assigned bandwidth.
Based on the discussion above, we provide a CR [3] to introduce total assigned bandwidth and update the necessary bandwidth. 

Unwanted emission requirements applicability for SAN type 1-H
As per the WF [1], the remaining issues concerning unwanted emission requirements applicability for SAN type 1-H are shown as below:
	· Proposals
· Option 1: (R4-2218456/P5)
· the unwanted emission requirements are applied for sum of all TAB connectors;
· the ACLR limits shall be applied to ACLR over all for sum of all TAB connectors
· the operating band unwanted emissions (OBUE) limits shall be applied to the sum of the emission power over all TAB connectors
· the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
· Option 2:



The definition of TAB connector TX min cell groups in TS 38.104 is copied as below:
	TAB connector TX min cell group: operating band specific declared group of TAB connectors to which BS type 1-H conducted TX requirements are applied.
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the BS type 1-H setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition


The unwanted emission requirements applicability for SAN type 1-H in TS 38.108 is copied as below:
	For SAN type 1-H the unwanted emission requirements are applied per the TAB connector TX min cell groups for all the configurations supported by the SAN.


The unwanted emission requirement applicability for SAN type 1-H as above are defined in clause 6.6.1 of TS 38.108, but the TAB connector TX min cell groups is not defined in TS 38.108. From above definition of TAB connector TX min cell groups in TS 38.104, all the TAB connectors generating from more than 1 beam with same frequency is used to cover more than 1 cell, it is for cell splitting using different direction beams with same frequency. But in NTN, this scenario does not exist. The frequencies of the beams from all TAB connectors used for coverage in different directions are different. So, we think that it is not needed to define TAB connector TX min cell groups in TS 38.108. For ACLR, it can apply to per TAB connector or sum of power over all TAB connector. 
For OBUE and spurious, the OBUE limits and spurious emission limits are dependent on Prated,c,sys, where, Prated,c,sys is defined as  the sum of Prated,c,TABC for all TAB connectors for a single carrier, which indicates that OBUE and spurious are defined for sum of power over all TAB connector.  If RAN4 want to apply OBUE and spurious to per TAB connector, scaling by -10log10(n) for existing OBUE and spurious limits  is needed, where n is the number of TAB connector and need to be declared. So, existing TS 38,108 indicates that unwanted emission requirements can be applied to sum of all TAB connectors. 
For ACLR, the ACLR limits shall be applied to ACLR for sum of power over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
Proposal 4: For SAN type 1-H, the unwanted emission requirements apply to sum of power over all TAB connectors. 
For ACLR, the ACLR limits shall be applied to ACLR for sum of power over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2

3. Conclusion
This contribution provides our general consideration on RF maintenance for NTN SAN. The following proposals are concluded as follows:
Proposal 1: The boundary between out-of-band domain and spurious domain can be 200% necessary bandwidth away from SAN RF bandwidth edges.
Proposal 2: It is not needed to introduce BWSAN abbreviation in WF [1] which corresponds to SAN RF bandwidth.
Observation 1: For multiple carriers passing through a single transponder, the necessary bandwidth, BN, of a multicarrier emission is only needed to be set to total assigned bandwidth in ITU-R SM.1541-6.
Observation 2: Total assigned bandwidth in ITU corresponds to sum of contiguous transmission spectrum bandwidths in 3GPP, e.g. SAN channel bandwidth for single carrier, BWContiguous (sum of contiguous SAN channel bandwidths) for multiple carrier contiguous spectrum, and sum of sub-block bandwidths for multiple carrier non-contiguous spectrum.
Proposal 3: Set necessary bandwidth (BN) for NTN in 3GPP as total assigned bandwidth.
Proposal 4: For SAN type 1-H, the unwanted emission requirements apply to sum of power over all TAB connectors. 
For ACLR, the ACLR limits shall be applied to ACLR for sum of power over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
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1.13  Total assigned band

Sum of contiguous assigned bands of a system consistent with the RR Appendix 4 data provided to
the BR and as authorized by an administration.

NOTE 1 - For space services, when a system has multiple transponders/transmitters that operate in adjacent
bands separated by a guardband, the total assigned band should include the guardbands. In such cases, the
guardbands should be a small percentage of the transponder/transmitter bandwidth.

1.14  Total assigned bandwidth
The width of the total assigned band;
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