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Introduction
This Way Forward considers remaining issues from R4-2220130, Email discussion summary for [105][304] NTN_Solutions_RF_Maintenance. The current list of topics/sub-topics/issues presented in R4-2220130, the Email discussion summary for [105][304] NTN_Solutions_RF_Maintenance were:
· Topic #1: System parameters
· Sub-topic 1-1: OBUE Generalities
· Issue 1-1-1: Multi-carrier Consideration for OBUE
· Issue 1-1-2: Applicability of ITU-R 1541
· Sub-topic 1-2: OBUE and Spurious Discussion
· Issue 1-2-1: OBUE/OoBE
· Issue 1-2-2: Applicability of SAN spurious emissions
· Issue 1-2-3: Applicability of SAN OBUE/OoBE
· Issue 1-2-4: Relationship & Limits between SAN spurious and SAN OBUE/OoBE
· Issue 1-2-5: OBUE/OoBE for SAN type 1-O
· Issue 1-2-6: ΔfOBUE Removal
· Sub-topic 1-3: Other Requirements
· Issue 1-3-1: Co-location scenario
· Issue 1-3-2: Protection of the own Satellite Access Node receiver (6.6.5.2.2)
· Issue 1-3-3: OTA Tx spurious requirement for protection of the own SAN receiver (9.7.5.2.3 TS 38.108)
· Issue 1-3-4: Applicability of SAN 1-H requirements with respect to all TAB connectors
· Sub-topic 1-4: Synchronization Raster
· Issue 1-4-1: Syncronization Raster Ambiguity




Agreements

Issue 1-2-2: Applicability of SAN spurious emissions
The following issues are also considered as follows:
Issue 1-2-1: OBUE/OoBE
Issue 1-2-3: Applicability of SAN OBUE/OoBE
Issue 1-2-4: Relationship & Limits between SAN spurious and SAN OBUE/OoBE
Issue 1-2-5: OBUE/OoBE for SAN type 1-O
Issue 1-2-6: ΔfOBUE Removal

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.

Issue 1-3-4: Applicability of SAN 1-H requirements with respect to all TAB connectors

Proposed WF:
· [bookmark: _GoBack]For next meeting, companies are encouraged to share their view if following requirements are defined/tested per single TAB connector, or per all TAB connectors: unwanted emissions requirements (ACLR, OBUE, Tx spurious emissions).








Annex: Email Online Offline Related Discussions (not all were captured in the minutes)

Issue 1-2-2: Applicability of SAN spurious emissions
· Proposals
· Option 1: SAN Spurious emissions requirements are applicable only outside respective SAN band. Define the Spurious emissions limits excluding the SAN band (and not only SAN channel BW). (R4-2219281/P1)
· Discussion
· Ericsson: We shall align the definition of spurious emission and OBUE with ITU recommendation.
· ZTE: We have similar comments as Ericsson. Spurious emission can be within the band. 
· Thales: The passband size of L band and S band is limited. Multi-contiguous carriers used in the channel. 
· Ligado: We share similar view as Thales. Option 1 also complied with ITU recommendation. 
· Thales: Satellite operators can share the same satellite even with same spectrum. ITU recommendation is specified based on the total assigned bandwidth. 

Issue 1-3-4: Applicability of SAN 1-H requirements with respect to all TAB connectors
· 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:
· Discussion
· Ericsson: Does this mean applied for each TAB connector?
· CATT: 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 OBUE and spurious apply to per TAB connector, scaling by -10log10(n) for existing OBUE and spurious limits  is needed, where n is need to be declared. So, existing TS 38,108 indicates that unwanted emission requirements can be applied to sum of all TAB connectors.




Annex: ITU Radio Regulations/ITU Background Information
Note 1: Appendix 3 ITU Radio Regulations explains the applicability of spurious domain emission limits to a satellite transponder/multiple transponders per single satellite:
12 For the case of a single satellite operating with more than one transponder in the same service area, and when considering the limits for spurious domain emissions as indicated in § 11 of this Appendix, spurious domain emissions from one transponder may fall on a frequency at which a second, companion transponder is transmitting. In these situations, the level of spurious domain emissions from the first transponder is well exceeded by the fundamental or out-of-band domain emissions of the second transponder. Therefore, the limits of this Appendix should not apply to those emissions of a satellite that fall within either the necessary bandwidth or the out-of-band domain of another transponder on the same satellite, in the same service area (see Fig. 2). (WRC-03)
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Note 2: ITU SM.1541-6 (Appendix 2) information:
[image: ]
Note 3: Recommendation ITU SM.1541-6 describes:
[image: ]

Note 4: Recommendation ITU SM.1541-6 recognizes from RR:
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Note 5: ITU SM.1541-6 (Appendix 2) information for multiple transponders:
[image: ]



Note 6: Spurious emission boundary representation from ITU-R SM.1541-6
[image: ]
Annex: Online Discussion RAN4#105 Brk1 (15/11/2022)
Issue 1-1-1: Multi-carrier Consideration for OBUE
· Proposals
· Option 1: Consider Multi-Carrier Case (R4-2219609/P3)
· Option 2: Do not consider Multi-Carrier, consider only Single-Carrier Case.
· Agreement: 
· Consider both single-carrier and multi-carrier cases.

Issue 1-1-2: Applicability of ITU-R 1541
· Proposals
· Option 1: Current SAN requirements should be updated based on the principle that the out of band emission specified in ITU-R 1541 should be applicable to both multi-carrier and single carrier cases. (R4-2219609/P3)
· Agreement: 
· Option 1 agreed

Issue 1-3-1: Co-location scenario
· Proposals
· Option 1: Confirm the previous agreement that co-location scenario, nor the co-location requirement types are not applicable to SAN, both in Core and conformance testing specifications. (R4-2219967/P1)
· Option 2: 
· Recommended WF
· TBA

Note: During RAN4#104-bis-e meeting, the following WF on the co-location requirements was agreed in R4-2217509 (WF on NTN solutions SAN RF conformance):
	Issue 1-5-4: Co-location requirement
Background: TS 38.108 v17.1.0 clearly says: “Co-location requirements are not applicable to SAN”.
Option 1: remove Protection of the BS receiver of own” in TS 38.108
	YES: Thales, Huawei
	NO: CATT, Ericsson (protection of own rx from own tx is an internal requirement in the first place)
WF for next meeting: companies invited to present their view
Agreement: -



Issue 1-3-2: Protection of the own Satellite Access Node receiver (6.6.5.2.2)
· Proposals
· Option 1: Keep protection of the own Satellite Access Node receiver (6.6.5.2.2 TS 38.108)
· Option 2:
· Discussion:
· ZTE: We have agreements no co-collation requirements, but for we need to have protection of the BS receiver of own.
· Ericsson: We share similar view as ZTE.
· Huawei: Test set-up for co-location radiated requirements quite complicated, which not feasible for Rel-17 timeframe. 
· CATT: We agree with ZTE. For core requirement, we shall keep it and further discuss the possibility of introducing conformance test cases. We are fine to remove co-location requirements but suggests to specify protection requirements as TRP based. 
· Huawei: Co-location requirements are different compared to co-location scenarios. 
Issue 1-3-3: OTA Tx spurious requirement for protection of the own SAN receiver (9.7.5.2.3 TS 38.108)
· Proposals
· Option 1: Remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications. (9.7.5.2.3 TS 38.108) - R4-2219967/P2
· Option 2: Define protection of the SAN receiver of own as TRP requirement and remove all co-location related content in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108. - R4-2218460/P3
· Agreement: Remove the co-location requirements from TS 38.108 Rel-17 specification. It’s not precluded further discuss co-location requirements in Rel-18.
· Remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications (9.7.5.2.3 TS 38.108).
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2 Example 2: Single transponder per satellite
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1.13  Total assigned band

um of contiguous assigned bands of a system]consistent with the RR Appendix 4 data provided to
the 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;

2 Application of definitions
that, when applying this Recommendation, guidance should be taken from the following:

2.1 OoB domain emissions

Any emission outside the necessary bandwidth which occurs in the frequency range separated from
the assigned frequency of the emission by less than 250% of the necessary bandwidth of the emission
will generally be considered an emission in the OoB domain. However, this frequency separation

modulation, the type of transmitter, and frequency coordination factors. For example, in the case of
some digital, broadband, or pulse modulated systems, the frequency separation may need to differ
from the 250% factor.

Transmitter non-linearities may also spread in-band signal components into the frequency band of
the OoB frequency ranges described in Annex 1, § 1.3. Further, transmitter oscillator sideband noise
also may extend into that frequency range described in Annex 1, § 1.3. Since it may not be practical
to isolate these emissions their level will tend to be included during OoB power measurements.
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Out-of-band emission

«1.144 out-of-band emission*: Emission on a frequency or frequencies immediately outside the
necessary bandwidth which results from the modulation process, but excluding spurious emissions.»

Occupied bandwidth

«.153 occupied bandwidth: The width of a frequency band such that, below the lower and above
the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of
the total mean power of a given emission.

Unless otherwise specified in an ITU-R Recommendation for the appropriate class of
emission, the value of B/2 should be taken as 0.5%.»

Necessary bandwidth

«1.152 necessary bandwidth: For a given class of emission, the width of the frequency band
which is just sufficient to ensure the transmission of information at the rate and with the quality
required under specified conditions.»

Assigned frequency band

«1.147 assigned frequency band: The frequency band within which the emission of a station is
authorized; the width of the band equals the necessary bandwidth plus twice the absolute value of the

frequency tolerance. Where space stations are concerned, the assigned frequency band includes twice
the maximum Doppler shift that may occur in relation to any point of the Earth’s surface.»

Assigned frequency

«1.148 assigned frequency: The centre of the frequency band assigned to a station.»
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1 Example 1: Multiple transponders per satellite serving the same service area

Figure 8 is one example of a satellite with multiple transponders. In this example, the width of the
band in which the satellite is licensed or authorized to transmit is 20 MHz, the 3 dB bandwidth of the
transponder is 5 MHz, and the necessary bandwidth of a single carrier emission is 1 MHz.

FIGURE 8
Multicarrier emission with 3 dB transponder bandwidth less than total assigned bandwidth
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This Recommendation equates necessary bandwidth, By, of a multicarrier emission to the lesser of

the dB bandwidth of the transponder and of total assigned bandwidth. Hence, for the example
above, the necessary bandwidth would be 5 MHZ. The ESoé lEtsmam Bogins at the eages of cach total

assigned bandwidth that is part of the band over which the system is authorized.
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FIGURE 14

Example 1: OoB mask assuming the spurious imit is equivalent to 25 dBsd
(attenvation 00 greater than the spurious fimif)
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