
2


[bookmark: _Toc491868096]3GPP TSG RAN Meeting #104	RP-241188
Shanghai, China, June 17-20, 2024	


Source:	Verizon
Title:	Objectives for SCS
Document for:	Discussion/Decision
Agenda Item:	9.1.5

1. Introduction
FCC has proposed a new framework [1] for Supplemental Coverage from Space (SCS) for satellite operators to collaborate with existing mobile spectrums from terrestrial operators to offer ubiquitous connectivity directly to consumer handsets, in which the SCS is in a secondary basis.
For 3GPP defined 4G and 5G networks, this SCS framework is a crucial component, in which satellite networks work to seamlessly provide coverage which cannot be achieved on the existing networks’ own. The goal of this SCS communication is to bring life-saving connectivity to remote areas, interim emergency (or 911) calls, and test routing requirements to ensure help is available even without a terrestrial connection.
In this contribution we present some objectives for potential 3GPP work.

2. SCS framework 
The SCS framework from FCC can accelerate innovative SCS operations with the need to retain service quality of terrestrial networks, protect spectrum usage rights, and minimize the risk of harmful interference to the terrestrial services, both domestically and internationally. This SCS framework represents a step to encourage a development while minimizing risks to the terrestrial service.
2.1 Objective of SCS operation
One of the goals of this SCS framework is to enable consumers in areas not covered by terrestrial networks to stay connected using their existing devices via satellite-based communications. In fact, the FCC rules have provided the related SCS spectrum availability, spectrum licensing framework, and technical and operational requirements.  
[image: ]
The existing LTE and NR devices developed by the 3GPP for mobile communication are the essential requirement in designing the SCS operation. The SCS feature will be played on these UE devices by using the terrestrial spectrums to the satellite communication in the providing service to the end users, in which the UE device will send uplink data (or voice frame) toward the satellite, the downlink data are received by the UE device.
Objective 1: The SCS requirements shall target on the 3GPP LTE and NR UE devices for service of geographically independent area (GIA).
The satellite will be the central controller in the SCS operation; that is, it is in charge of the spectrum allocation and management. The described satellite-assisted systems can be seen as an extension to the conventional terrestrial operations. Thus, it is necessary to use the same LTE and NR frame structures as the terrestrial operations.
Objective 2: The same frame structure defined by 3GPP for LTE and NR operations shall be used in SCS capable devices.
2.2 Spectrum allocation for SCS operation 
For initial development, FCC permits frequency allocated only to authorize SCS bi-directional, secondary mobile-satellite service (MSS) operations from the terrestrial spectrums listed below following a licensing framework. 
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Considering the initial SCS development is targeting on the existing 3GPP UE devices over GIA areas, it is necessary to reuse the existing 3GPP band definitions for the 700MHz, the 850MHz, and the PCS spectrums for the SCS device development. The existing terrestrial bands will be an effective way to optimize the growing service, service development, and straightforward component in necessity to communication channels for the SCS operation. 3GPP also should study the regulatory spectrums allocated for SCS, and are still not in its band definition yet.
Objective 3: Initial SCS capability shall be targeted on the existing 3GPP band definitions for the 700MHz, the 850MHz, and the PCS spectrums. The existing bands shall be used in SCS operation via satellite-based communications. 
Objective 4: 3GPP should study these allocated spectrums which are allocated as the SCS bands, but are not defined by 3GPP yet. 
2.3 Interference free for terrestrial operation
A key component of the entry criteria is that the MSS (secondary mobile-satellite service) operation must be secondary to terrestrial operations for all SCS bands. This means that SCS operations shall not cause harmful interference to nor claim protection from harmful interference from present terrestrial primary operations.
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This indicates that bidirectional MSS operation (satellite-to-device and device-to-satellite) shall apply to the entire spectrum range of each of the SCS band. As a satellite communication, the existing part 25 rules in US regulation will be applied in order to review SCS applications and ensure satellite operators which are technically and legally qualified. Any harmful interference that might arise from satellite partners’ deployment within the licensees’ markets must be resolved before the spectrum can be used for SCS. 
Therefore, it is necessary to identify any new SCS RF requirements, verify potential harmful interference upon SCS deployment, mitigate and ensure the terrestrial service being fully protected based on the secondary market rules in development of SCS to operation in the defined “GIA”.
Objective 5: In development, it shall ensure the terrestrial spectrums to be fully protected from any possible harmful interferences from SCS, in case new RF parameters are introduced.

2.4 GIA co-channel interference
The SCS framework is designed for expanding satellite coverage to GIA areas. Although there may be no adjacent terrestrial or no broadband coverage, the co-channel interference between would be still a challenge given at play when introducing satellite communications over the terrestrial spectrums in a GIA area for the SCS operation. So far, there are two leasing methods defined by FCC for getting the terrestrial licenses to a satellite operator for SCS operation. 
[image: ]
Either method, the boundaries of a GIA area for the SCS operation must meet the safeguards with the technical parameters to avoid co-channel interference with one another’s operations overlay on top of a terrestrial mobile operator’s network or licenses’ right from harmful interference. In case the SCS system’s parameters could fall within the relevant parameters published in the ITU, international coordination would be considered as part of the SCS development based on regulator requirement.
Objective 6: 3GPP needs to identify possible parameters to avoid GIA co-channel interference with other operations overlay on top of a terrestrial mobile. 
Objective 7: 3GPP may need to identify the relevant parameters published in the ITU if the SCS system’s technical parameters can fall in.
2.5 SCS roaming
FCC has lowered the roaming requirement for the SCS operation at this time because of additional complexity and additional technical considerations that could affect the development of SCS collaborations.
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For SCS 911 calls and texts, it is mainly to be placed outdoors with the user device having a view of the GPS satellites in the sky. Given that the user devices typically have GPS receivers, it should be able to determine its location, and the SCS should be able to provide the needed assistance information. Thus, there is no further study needed for roaming in the SCS development (e.g., the cell section/re-section, handover) in between SCS operation and terrestrial networks.
Objective 8: The RF RRM requirement for the roaming is not required at this time. The GPS receiver will be used in devices for necessary location assistance information in the SCS operation.
2.6 Additional GIA technical requirements 
The SCS operation needs to coordinate the parameters necessary to avoid co-channel interference with one another’s operations. FCC has also provided various technical requirements for the SCS operation. 
2.6.1 Boundary limits for co-channel
At the boundaries of a GIA, the FCC requirement for the signal level from SCS, at and beyond the terrestrial operator’s licensed area, is the same as those defined for terrestrial operation in each respective band. FCC maintains the existing market area boundary limits established in parts 22, 24, and 27 for SCS operation. The regulated limits, which should be aggregate signals from all beams, are as below. 
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Objective 9: At the GIA boundaries, the in-band field signal strength cannot exceed the following limits by a satellite providing SCS service 
· 40 dBµV/m for the 600 MHz, 700 MHz, and 800 MHz bands
· 47 dBµV/m for the AWS-H Block and PCS band.
Objective 10: A validation method shall be defined for verification of the area boundary limits. 

2.6.2 OOBE limit
A regulated OOBE limit is defined for the SCS operation to protect adjacent band operations from the risk of harmful interference. 
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This is a uniform OOBE limit for the operation across all of the SCS bands, is expressed as a terrestrial power flux-density (PFD) limit, and is in line with the requirement placed on terrestrial services. 
At 1.5 meters above ground, the aggregate out-of-band PFD limit is -120 dBW/m2/MHz for the 600MHz, 700MHz, 800MHz, and PCS 1990-1995 MHz bands. This OOBE limit shall be ensured, measured, and enforced on the ground to the SCS operation to confirm the adjacent band devices are protected. 
Objective 11: 3GPP requirement mast meet the aggregate out-of-band PFD limit, i.e., -120 dBW/m2/MHz, for the 600MHz, 700MHz, 800MHz, and PCS 1990-1995 MHz bands at 1.5 meters above ground level.
3. Core objective
For enabling SCS capability on the existing UE devices, 3GPP needs to identify if there are any open issues and if there is any new requirement needed in collaboration with the terrestrial mobile service to ensure interference free to the incumbent terrestrial mobile services.
The main objective of SCS operation is to take into account the regulated SCS framework and allow for the existing (LTE and NR) terrestrial UE transmitters and receivers characteristics to enable the SCS capability based on the existing 3GPP frame structures.
4. Conclusion
Recognizing that SCS has the potential to bring life-saving connectivity to remote areas and ensure emergency communications are supported, this new service can be taken as a major step towards enabling satellite operators and terrestrial wireless providers to collaborate on offering ubiquitous connectivity across. 
If a 3GPP action is needed, it should aim to expand access to communications services, drive technological innovation, and promote efficient spectrum use. For this, we have following objectives to the possible identified works,
Objective 1: The SCS requirements shall target on the 3GPP LTE and NR UE devices for service of geographically independent area (GIA).
Objective 2: The same frame structure defined by 3GPP for LTE and NR operations shall be used in SCS capable devices.
Objective 3: Initial SCS capability shall be targeted on the existing 3GPP band definitions for the 700MHz, the 850MHz, and the PCS spectrums. The existing bands shall be used in SCS operation via satellite-based communications. 
Objective 4: 3GPP should study these allocated spectrums which are allocated as the SCS bands, but are not defined by 3GPP yet. 
Objective 5: In development, it shall ensure the terrestrial spectrums to be fully protected from any possible harmful interferences from SCS, in case new RF parameters are introduced.
Objective 6: 3GPP needs to identify possible parameters to avoid GIA co-channel interference with other operations overlay on top of a terrestrial mobile. 
Objective 7: 3GPP may need to identify the relevant parameters published in the ITU if the SCS system’s technical parameters can fall in.
Objective 8: The RF RRM requirement for the roaming is not required at this time. The GPS receiver will be used in devices for necessary location assistance information in the SCS operation.
Objective 9: At the GIA boundaries, the in-band field signal strength cannot exceed the following limits by a satellite providing SCS service 
· 40 dBµV/m for the 600 MHz, 700 MHz, and 800 MHz bands
· 47 dBµV/m for the AWS-H Block and PCS band.
Objective 10: A validation method shall be defined for verification of the area boundary limits. 
Objective 11: 3GPP requirement mast meet the aggregate out-of-band PFD limit, i.e., -120 dBW/m2/MHz, for the 600MHz, 700MHz, 800MHz, and PCS 1990-1995 MHz bands at 1.5 meters above ground level.
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3. In the Report and Order, to allow satellite communications on spectrum previously

allocated only to terrestri

ial services, the Commission modifies the United States Table of Frequency

Allocations (U.S. Table) to authorize bi-directional, secondary mobile-satellite service (MSS) operations

in certain spectrum ban

s that have no primary, non-flexible-use legacy incumbents, federal or non-

federal. For these bands, the Commission authorizes SCS only where one or more terrestrial licensees—

together holding all licenses on the relevant channel throughout a defined geographically independent

area (GIA)—Tlease access to their spectrum rights to a participating satellite operator, whose part 25
license reflects these frequencies and the GIA in which they will offer SCS. The list of bands (SCS

Bands) that will be avail

able for the provision of SCS is as follows:

e 600 MHz: 614-652 MHz and 663-698 MHz;
e 700 MHz: 698-769 MHz, 775 MHz-799 MHz, and 805-806 MHz;
e 800 MHz: 824-849 MHz and 869-894 MHz;

¢ Broadband

CS: 1850-1915 MHz and 1930-1995 MHz; and

e AWS-H Block: 1915-1920 MHz and 1995-2000 MHz
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(i) NG33A The secondary MSS operations in the bands 614-652 MHz and 663-769 MHz, 775-799
MHz, and 805-806 MHz, 824-849 MHz and 869-894 MHz, and 1850-1920 MHz and 1930-2000 MHz are
limited to Supplemental vaerage from Space (SCS) and are subject to the Commission’s SCS rules in
part 25 of this chapter.
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(1) The licensee seeking to engage in spectrum leasing under this section may do so under
the following parameters:

(a) A _ that holds all co-channel licenses on the relevant band in a GIA
may enter into a leasing arrangement with one or more satellite operators.

(b) If there are _ that collectively hold all co-channel
licenses in a particular band throughout one of six GIAs, the licensees may enter into
spectrum leasing arrangements only under one of the following conditions:

(1) One licensee holding a license in the GIA must enter into an individual spectrum
leasing arrangement with each of the other co-channel licensees in that GIA.
The licensee may then enter into a leasing arrangement with one satellite
operator; or

(i1) One satellite operator may enter into individual leasing arrangements with each
of the relevant co-channel licensees that together hold all co-channel licenses
on the relevant band in the GIA.
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172.  Upon careful consideration of the record, we conclude that, at this time, we _
_. We also decline requests in the record to
clarify that the roaming obligations of a CMRS provider extend to the portions of its coverage made up of
SCS operations and to establish requirements requiring the prioritization of other terrestrial networks for
roaming. Our primary objective in this proceeding is to establish a framework that will facilitate the rapid
provision of SCS while recognizing that SCS technologies are continuing to be developed. We decline to
require roaming with respect to SCS at this time because we find that applying roaming requirements in
the SCS context at this nascent stage is premature and may add complexity and additional technical
considerations that could affect the development of SCS collaborations. We are not persuaded by
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§ 25.208 In-band Field Strength limits.
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(w) The field strength at the earth’s surface produced by a satellite providing SCS service in
bands authorized by NG33A in the United States Table of Frequency Allocations and § 25.125
must meet:

(1) 40 dBuV/m for the 600 MHz, 700 MHz, and 800 MHz bands; and
(2) 47 dBuV/m for the AWS and PCS bands; and

(3) Licensees must comply with all applicable provisions and requirements of treaties and other
international agreements between the United States government and the governments of other
countries, including Canada and Mexico. Absent specific international agreements regarding
SCS, licensees must comply with the limited provided in paragraphs (1) and (2) of this section.
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9. Amend § 25.202 by adding paragraph (k) to read as follows:

25.202 Frequencies, frequency tolerance, and emission limits.

(&) Space station downlinks operating as SCS under the provisions of § 25.125 and
§2.106(d)(33)(3) of this chapter are subject to the following rules.

(1) Out of band emission limits. Notwithstanding the emission limitations of § 25.202(f), the
agaregation of all space station downlink emissions outside a licensee’s SCS frequency band(s)
of operation shall not exceed a power flux density of -120 JBW/?/MHz at 1.5 meters above
ground level.

(2) Interference caused by out of band emissions. If any emission from a transmitter operating in
the SCS service results in harmful interference to users of another radio service, the FCC may
require a greater attenuation of the emission than specified in this section.
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2. In the Report and Order, the Commission takes a major step toward harnessing the power
of hybrid satellite-terrestrial networks to connect people to modern communications services. To
accomplish this objective, the Commission adopts a regulatory framework to enable collaborations
between satellite operators and terrestrial service providers to offer ubiquitous connectivity directly to
consumer handsets using spectrum previously allocated only to terrestrial service. Supplemental

coverage from space (SCS) will enable consumers in areas not covered by terrestrial infrastructure to be
connected . The framework the

Commission adopts in the Report and Order balances the desire to accelerate innovative SCS operations
that will serve these critical public interest goals with the need to retain service quality of terrestrial
networks, protect spectrum usage rights, and minimize the risk of harmful interference, both domestically
and internationally. The objectives‘ of the framework include facilitating ubiquitous wireless coverage
across the nation, expanding the availability of emergency communications to consumers and the
geographic range of first responders to provide emergency services, and promoting competition in the
provision of wireless services to consuimers.




