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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study of Spectrum Sharing with Incompatible Radio Systems
Acronym: FS_SSIRS
Unique identifier: XXXXXX
Potential target Release: Rel-19. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan.
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	650016
	Study on Licensed-Assisted Access to unlicensed spectrum (FS_LTE_LAA)
	Study the feasibility for LTE to operate in unlicensed spectrum TR 36.889 RP-141646 Revised in RP-141664, Revised in RP-141817 Rel-13 Primary RAN 1 WG, Secondary RAN 2, RAN 4 WG. 

	680060
	New Work Item on Licensed-Assisted Access to unlicensed spectrum (LTE_LAA)
	Specification for DL SCells (12 existing TSs 36.xxx specs) affected RP-151045 Rel-13 Primary RAN 1 WG, Secondary RAN 2, RAN 4 WG.

	700060
	New Work Item on Enhanced LAA for LTE (eLAA_LTE)
	Specification for UL SCells (16 existing TSs 36.xxx specs) affected RP-152272 Rel-14 Primary RAN 1 WG, Secondary RAN 2, RAN 4 WG.

	750065
	Revised WID on Enhancements to LTE operation in unlicensed spectrum (LTE_unlic)
	Multiple specifications (13 existing TSs 36.xxx specs) affected, 3 new specs (TS 37.213, TS 37.106, TS 37.107) affected RP-180402 Rel-15 RAN 1 WG, RAN 2, RAN 4 WG.

	750045
	Study Item NR based access to unlicensed spectrum (FS_NR_Unlic) 


	Study the feasibility for NR to operate in unlicensed spectrum TR 38.899 Rel-16 RP-181339 Primary RAN 1 WG, Secondary RAN 2, RAN 4 WG. 

	820067
	Revised WID on NR based access to unlicensed spectrum NR_Unlic
	Multiple specifications (20 existing TSs (TS 38.xxx, TS 37.xxx, TS 36.xxx)) affected, RP-192926 revised in RP-201834 Rel-16 Primary RAN 1 WG Secondary RAN 2, RAN 4 WG.

	670028
	Study on OAM support for licensed shared access (OAM_LSA)
	Study feasibility for OAM support for licensed shared access TR 32.855 Rel-14 SP-150056 SA5 WG (in support of ETSI specifications).

	720044
	Work Item OAM support for Licensed Shared Access (LSA) (OAM14-LSA)
	Multiple Specifications, 3 new specifications for OAM support for licensed shared access (TS 28.301, TS 28.302, TS 28.303), 1 existing spec (TS 32.101) affected.  Rel-14 SP-160397 SA5 WG.

	720195
	(SID) Study Item CBRS 3.5 GHz band for LTE in the United States
	Study to specify a new E-UTRA TDD operating band          (3550-3700 MHz) with support of 5, 10, 15 and 20MHz channel bandwidths to operate in the USA, TR 36.744 RP-162007 RAN 4 WG Rel-14. Multiple specifications (15 existing TSs (TS 36.xxx, TS 37.xxx, TS 25.xxx) affected. Rel-14                                                                            

	750076
	(SID) (E-UTRA) LAA/eLAA for the “CBRS” 3.5 GHz band in the United States
	Study to define usage of LAA/eLAA (i.e., LTE Frame Structure 3) in the same 3550-3700 MHz CBRS band as already defined for TDD in Band 48.  This study item only includes applicability for CBSD’s with a maximum conducted transmit power of 24 dBm and a maximum EIRP of 30 dBm in 10 MHz TR 36.790 RP-172676 Rel-15 RAN 4 WG. Multiple specifications (15 existing TSs (TS 36.xxx, TS 37.xxx, TS 25.xxx) affected. Rel-15                                                                                                                                 


3
Justification
In 2018, RAN TSG approved a new study item for 5G NR where the justification began with “the Study Item on Licensed Assisted Access (RP-141646) introduced for the first time the notion of cellular-based access to unlicensed spectrum as a complementary tool for operators to augment their service offering. 

For IMT systems, existing and new spectrum licensed for exclusive use by IMT technologies will remain fundamentally critical for providing seamless coverage, achieving the highest spectral efficiency, and ensuring the highest reliability of cellular networks through careful planning and deployment of high-quality network equipment and devices. All of these cannot be achieved by unlicensed spectrum which can never match the qualities of the licensed regime.”

Clearly, the foundational 5G work 3GPP has undertaken in the past few years has yielded tremendous opportunities for commercial mobile network operators around the world to leverage their licensed spectrum assets into the expansion of existing business and venturing into new areas. The work involved in development of a solution for 5G in unlicensed spectrum is a step forward to provide further growth opportunities in the 5G marketplace. 
A third paradigm is now emerging – the sharing of licensed spectrum where an incompatible radio system is incumbent in the band. Often, the incumbent radio systems are geographically isolated (meaning a limited transmission footprint despite a nationwide license), used intermittently, or some combination of both. These limitations provide an opportunity for commercial access to the same spectrum for sharing. Current spectrum sharing capabilities, while improving, have not driven spatial and temporal boundaries between incompatible systems to their maximum level of efficiency. 
In the United States, a recent example of this new paradigm is illustrated through the auction of the 100MHz of mid-band spectrum known as the Citizens Broadband Radio Service (CBRS). In this particular situation, access and operations in the band will be managed by an automated frequency coordinator known as a Spectrum Access System (SAS). When managing the spectrum access, SASs can incorporate information from an Environmental Sensing Capability (ESC), a sensor network that detects transmissions from incumbent radar systems and relays that information to the SAS. 
An additional example of innovative thinking in this space is the Spectrum Collaboration Challenge 2
, which was managed by the Defense Advanced Research Projects Agency (DARPA) with culmination of the challenge in the Fall of 2019 at Mobile World Congress in Los Angeles. In this challenge, contestants used incompatible radio systems
 in the same spectrum but with a feedback mechanism where they were allowed to pass a limited set of information to all other contestants. The contestants were then provided incentives for scoring that including not only successfully transmitting their own information, but also ensuring the other contestants were minimally successful. The use of a standardized feedback mechanism to pass useful information between the radio systems, along with the correct incentives, created the foundation in the competition for collaborative spectrum sharing.
This study item proposes to evaluate use cases and requirements to enhance spectrum sharing in licensed spectrum with a specific focus on optimizing 5G operations in bands with incompatible (meaning two radio systems not designed/optimized for compatibility) radio system(s), such as RADAR, land mobile radio, radio astronomy, etc., that may have priority, may not, or might be co-equal in the band. We believe this type of spectrum paradigm will become part of a growing trend as the need for 5G and beyond radio systems exhausts spectrum availability to such an extent that sharing remains the only solution to provide new access opportunities.
4
Objective

The objective of this study is to identify use cases and define potential requirements in the following areas. SA1 has a long history in exploring and articulating uses cases and requirements that become the foundation of new services or features. It is expected that there will be a wide variety of use cases globally for such a capability and a thorough exploration of such use cases will allow 3GPP to develop solutions in downstream working groups to address as many scenarios as possible. The potential downstream solutions, while out of scope for SA1, are likely broad and could encompass many different parts of a 5G system, and as such, exploration in SA1 is the most appropriate location for initiating such work.
· Explore spectrum sharing use cases where incompatible radio systems

· May not have an interface for coordinated use of spectrum
· May have a uni-directional interface for sharing information relative to spectrum use

· 5G to non-3GPP based systems
· Non-3GPP based systems to 5G

· May have a bi-directional interface for sharing information relative to spectrum use 

· Explore use cases for different access priority schemes where the
· Non-5G incumbent radio system/users have priority

· 5G system/users have priority

· Non-5G incumbent radio system/users and 5G system/users have co-equal priority

· Explore key performance indicators that would facilitate real time spectrum sharing 
· Explore security considerations (including risks, availability, etc. to incumbents)
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	22.xxx
	Study of Spectrum Sharing with Incompatible Radio Systems
	SA#96

June 8-10, 2022
	SA#97 Sept.14-16, 2022
	bward@ntia.gov


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Bruce Ward, NTIA, bward@ntia.gov
7
Work item leadership

SA1
8
Aspects that involve other WGs
Potential aspects by topic and WG(s) include architecture in SA2 WG, security in SA3 WG, radio resource protocol in RAN2 WG and performance aspects in RAN4 WG.
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Supporting Individual Members
	Supporting IM name
	

	NTIA

MITRE

QUALCOMM

NOKIA
LOCKHEED MARTIN

PERSPECTA LABS

AT&T 

CHARTER COMMUNICATIONS
	


� RP-181339 Study on NR-based Access to Unlicensed Spectrum


� � HYPERLINK "https://www.darpa.mil/program/spectrum-collaboration-challenge" �https://www.darpa.mil/program/spectrum-collaboration-challenge�


� Radio systems not designed to share spectrum with other radio systems





