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[bookmark: _1.2_Detailed_specification][bookmark: _Toc56152342][bookmark: _Toc56153722][bookmark: _Toc94532834][bookmark: _Toc94533304]1.2	Detailed specification of the radio interface technology
Detailed specifications described in this Annex are developed around a “Global Core Specification” (GCS)[footnoteRef:2], which is related to externally developed materials incorporated by specific references for a specific technology. The process and use of the GCS, references, and related notifications and certifications are found as Document reference to be added by ITU-R. [2: 	A “GCS” (Global Core Specification) is the set of specifications that defines a single RIT, an SRIT, or a component RIT within an SRIT.] 

[bookmark: _Hlk126128694]The IMT-2020 Satellite standards contained in this section are derived from the global core specification for 3GPP 5G-NTN-SRIT contained at reference to be added by ITU-R. The following notes apply to the sections below: 
1)	The identified Transposing Organizations[footnoteRef:3] should make their reference material available from their website.  [3: 	The following identified Transposing Organizations have provided their transposed sets of standards information contained in this section:
	–	Association of Radio Industries and Businesses (ARIB)
–	Alliance for Telecommunications Industry Solutions (ATIS)
–	China Communications Standards Association (CCSA)
–	European Telecommunications Standards Institute (ETSI)
–	Telecommunications Standards Development Society, India (TSDSI)
–	Telecommunications Technology Association (TTA)
–	Telecommunication Technology Committee (TTC).] 

2)	This information was supplied by the Transposing Organizations and relates to their own deliverables of the transposed global core specification.
Section 1.2.1 contains titles and synopses of the Global Core Specification of IMT-2020 Satellite radio interface technology entitled 3GPP 5G-NTN-SRIT and the related hyperlinks to the transposed standards.
The specific 3GPP specifications of the Global Core Specifications (GCS) for IMT-2020 Satellite and 5G-NTN that are being transposed in § 1.2.1 are summarized in Table number to be added by ITU:
TABLE number to be added by ITU
3GPP specifications in § 1.2.1 that are to be transposed
	PART A
List of Specifications

	36.100 Series
	36.200 Series
	36.300 Series
	36.400 Series
	37.xxx Series
	38.100 Series
	38.200 Series
	38.300 Series
	38.400 Series

	TS 36.101
TS 36.102
TS 36.104
TS 36.106
TS 36.108
TS 36.111
TS 36.113
TS 36.116
TS 36.124
TS 36.133
	TS 36.201
TS 36.211
TS 36.212
TS 36.213
TS 36.214
TS 36.216
	TS 36.300
TS 36.302
TS 36.304
TS 36.305
TS 36.306
TS 36.307
TS 36.314
TS 36.321
TS 36.322
TS 36.323
TS 36.331
TS 36.355
TS 36.360
TS 36.361
	TS 36.401
TS 36.410
TS 36.411
TS 36.412
TS 36.413
TS 36.414
TS 36.420
TS 36.421
TS 36.422
TS 36.423
TS 36.424
TS 36.425
TS 36.440
TS 36.441
TS 36.442
TS 36.443
TS 36.444
TS 36.445
TS 36.455
TS 36.456
TS 36.457
TS 36.458
TS 36.459
TS 36.461
TS 36.462
TS 36.463
TS 36.464
TS 36.465
	TS 37.104
TS 37.105
TS 37.113
TS 37.114
TS 37.320
TS 37.324
TS 37.340
TS 37.355
TS 37.460
TS 37.461
TS 37.462
TS 37.466
TS 37.470
TS 37.471
TS 37.472
TS 37.473
TS 37.480
TS 37.481
TS 37.482
TS 37.483
	TS 38.101-1
TS 38.101-2
TS 38.101-3
TS 38.101-5
TS 38.104
TS 38.106 
TS 38.108
TS 38.113
TS 38.114 
TS 38.124
TS 38.133
TS 38.174
TS 38.175
	TS 38.201
TS 38.202
TS 38.211
TS 38.212
TS 38.213
TS 38.214
TS 38.215
	TS 38.300
TS 38.304
TS 38.305
TS 38.306
TS 38.307
TS 38.314
TS 38.321
TS 38.322
TS 38.323
TS 38.331
TS 38.340
TS 38.351
TS 38.355
	TS 38.401
TS 38.410
TS 38.411
TS 38.412
TS 38.413
TS 38.414
TS 38.415
TS 38.420
TS 38.421
TS 38.422
TS 38.423
TS 38.424
TS 38.425
TS 38.455
TS 38.460
TS 38.461
TS 38.462
TS 38.463
TS 38.470
TS 38.471
TS 38.472
TS 38.473
TS 38.474

	[bookmark: _Hlk53683451]PART B
Specification versions to be used

	The specific versions of the 3GPP specifications that are to be used for the transpositions of those specifications listed in Table number to be added by ITU are provided in the link below:
link to be provided by ITU


Editor’s note : the next Section will be updated once the list of specifications in the table above will be agreed
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1.2.1	Titles and synopses of the global core specification and the transposed standards
1.2.1.1	Introduction
The standards documents referenced below, as transposed from the relevant 3GPP specifications, are provided by the identified Transposing Organizations as the transposed sets of standards for the terrestrial radio interface of IMT-2020 identified as 5G and includes not only the key characteristics of IMT-2020 but also the additional capabilities of 5G both of which are continuing to be enhanced.
1.2.1.2	Radio Layer 1
1.2.1.2.1	TS 36.201
[bookmark: _Toc56152343][bookmark: _Toc56153723][bookmark: _Toc94532835][bookmark: _Toc94533305]Evolved Universal Terrestrial Radio Access (E-UTRA); LTE physical layer; General description
This document provides a general description of the physical layer of the E-UTRA radio interface. This document also describes the document structure of the 3GPP E-UTRA physical layer specifications, i.e. TS 36.200 series. The TS 36.200 series specifies the Uu point for the LTE mobile system, and defines the minimum level of specifications required for basic connections in terms of mutual connectivity and compatibility.
1.2.1.2.2	TS 36.211
[bookmark: _Toc56152344][bookmark: _Toc56153724][bookmark: _Toc94532836][bookmark: _Toc94533306]Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation
This document describes the physical channels and modulation for E-UTRA.
1.2.1.2.3	TS 36.212
[bookmark: _Toc56152345][bookmark: _Toc56153725][bookmark: _Toc94532837][bookmark: _Toc94533307]Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
This document specifies the coding, multiplexing and mapping to physical channels for E-UTRA.
1.2.1.2.4	TS 36.213
[bookmark: _Toc56152346][bookmark: _Toc56153726][bookmark: _Toc94532838][bookmark: _Toc94533308]Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
This document specifies and establishes the characteristics of the physical layer procedures for E-UTRA.
1.2.1.2.5	TS 36.214
[bookmark: _Toc56152347][bookmark: _Toc56153727][bookmark: _Toc94532839][bookmark: _Toc94533309]Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements
This document contains the description and definition of the measurements done at the UE and network in order to support operation in idle mode and connected mode in E-UTRA.
1.2.1.2.6	TS 36.216
[bookmark: _Toc56152348][bookmark: _Toc56153728][bookmark: _Toc94532840][bookmark: _Toc94533310]Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer for relaying operation
This document describes the characteristics of eNodeB – relay node transmissions.
1.2.1.2.7	TS 38.201
[bookmark: _Toc56152349][bookmark: _Toc56153729][bookmark: _Toc94532841][bookmark: _Toc94533311]NR; Physical layer; General description
This document provides a general description of the physical layer of NR radio interface. This document also describes the document structure of the 3GPP physical layer specifications, i.e. TS 38.200 series.
1.2.1.2.8	TS 38.202
[bookmark: _Toc56152350][bookmark: _Toc56153730][bookmark: _Toc94532842][bookmark: _Toc94533312]NR; Services provided by the physical layer
This document is a technical specification of the services provided by the physical layer of 5G-NR to upper layers.
1.2.1.2.9	TS 38.211
[bookmark: _Toc56152351][bookmark: _Toc56153731][bookmark: _Toc94532843][bookmark: _Toc94533313]NR; Physical channels and modulation
This document describes the physical channels and signals for 5G-NR.
1.2.1.2.10	TS 38.212
[bookmark: _Toc56152352][bookmark: _Toc56153732][bookmark: _Toc94532844][bookmark: _Toc94533314]NR; Multiplexing and channel coding
This document specifies the coding, multiplexing and mapping to physical channels for 5G NR.
1.2.1.2.11	TS 38.213
[bookmark: _Toc56152353][bookmark: _Toc56153733][bookmark: _Toc94532845][bookmark: _Toc94533315]NR; Physical layer procedures for control
This document specifies and establishes the characteristics of the physical layer procedures for control operations in 5G-NR.
1.2.1.2.12	TS 38.214
[bookmark: _Toc56152354][bookmark: _Toc56153734][bookmark: _Toc94532846][bookmark: _Toc94533316]NR; Physical layer procedures for data
This document specifies and establishes the characteristics of the physicals layer procedures of data channels for 5G-NR.
1.2.1.2.13	TS 38.215
[bookmark: _Toc56152355][bookmark: _Toc56153735][bookmark: _Toc94532847][bookmark: _Toc94533317]NR; Physical layer measurements
This document describes the physical layer measurements for NR.
1.2.1.3	Radio Layers 2 & 3
1.2.1.3.1	TS 36.300
[bookmark: _Toc56152356][bookmark: _Toc56153736][bookmark: _Toc94532848][bookmark: _Toc94533318]Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
This document provides an overview and overall description of the E-UTRAN radio interface protocol architecture. Details of the radio interface protocols are specified in companion specifications of the 36 series.
1.2.1.3.2	TS 36.302
[bookmark: _Toc56152357][bookmark: _Toc56153737][bookmark: _Toc94532849][bookmark: _Toc94533319]Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer
This document is a technical specification of the services provided by the physical layer of E-UTRA to upper layers.
1.2.1.3.3	TS 36.304
[bookmark: _Toc56152358][bookmark: _Toc56153738][bookmark: _Toc94532850][bookmark: _Toc94533320]Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode
This document specifies the Access Stratum (AS) part of the Idle Mode procedures applicable to a UE. This document specifies the model for the functional division between the NAS and AS in a UE. This document applies to all UEs that support at least E-UTRA, including multi-RAT UEs as described in 3GPP specifications, in the following cases: (i) When the UE is camped on an E-UTRA cell; (ii) When the UE is searching for a cell to camp on.
1.2.1.3.4	TS 36.305
[bookmark: _Toc56152359][bookmark: _Toc56153739][bookmark: _Toc94532851][bookmark: _Toc94533321]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN
This document specifies the stage 2 of the UE positioning function of E-UTRAN, which provides the mechanisms to support or assist the calculation of the geographical position of a UE. The purpose of this stage 2 specification is to define the E-UTRAN UE Positioning architecture, functional entities and operations to support positioning methods. This description is confined to the E-UTRAN Access Stratum. This stage 2 specification covers the E-UTRAN positioning methods, state descriptions, and message flows to support UE positioning.
1.2.1.3.5	TS 36.306
[bookmark: _Toc56152360][bookmark: _Toc56153740][bookmark: _Toc94532852][bookmark: _Toc94533322]Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
This document defines the E-UTRA UE Radio Access Capability Parameters.
1.2.1.3.6	TS 36.307
[bookmark: _Toc56152361][bookmark: _Toc56153741][bookmark: _Toc94532853][bookmark: _Toc94533323]Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band
This document specifies requirements on UEs supporting a frequency band that is independent of release. TSG-RAN has agreed that the standardization of new frequency bands may be independent of a release. However, in order to implement a UE that conforms to a particular release but supports a band of operation that is specified in a later release, it is necessary to specify some extra requirements. All frequency bands are fully specified in this release of the specifications. This document does not contain any requirements for UEs supporting frequency bands independent of release.
1.2.1.3.7	TS 36.314
[bookmark: _Toc56152362][bookmark: _Toc56153742][bookmark: _Toc94532854][bookmark: _Toc94533324]Evolved Universal Terrestrial Radio Access (E-UTRA); Layer 2 – Measurements
This document contains the description and definition of the measurements performed by E‑UTRAN that are transferred over the standardized interfaces in order to support E-UTRA radio link operations, radio resource management (RRM), network operations and maintenance (OAM), and self-organizing networks (SON).
1.2.1.3.8	TS 36.321
[bookmark: _Toc56152363][bookmark: _Toc56153743][bookmark: _Toc94532855][bookmark: _Toc94533325]Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
This document specifies the E-UTRA Medium Access Control (MAC) protocol.
1.2.1.3.9	TS 36.322
[bookmark: _Toc56152364][bookmark: _Toc56153744][bookmark: _Toc94532856][bookmark: _Toc94533326]Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification
This document specifies the E-UTRA Radio Link Control (RLC) protocol.
1.2.1.3.10	TS 36.323
[bookmark: _Toc56152365][bookmark: _Toc56153745][bookmark: _Toc94532857][bookmark: _Toc94533327]Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification
This document specifies the E-UTRA Packet Data Convergence Protocol (PDCP).
1.2.1.3.11	TS 36.331
[bookmark: _Toc56152366][bookmark: _Toc56153746][bookmark: _Toc94532858][bookmark: _Toc94533328]Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
This document specifies the Radio Resource Control protocol for the radio interface between UE and E-UTRAN as well as for the radio interface between RN and E-UTRAN. The scope of this document also includes: (i) the radio related information transported in a transparent container between source eNodeB and target eNodeB upon inter eNodeB handover; (ii) the radio related information transported in a transparent container between a source or target eNodeB and another system upon inter RAT handover.
1.2.1.3.12	TS 36.355
[bookmark: _Toc56152367][bookmark: _Toc56153747][bookmark: _Toc94532859][bookmark: _Toc94533329]Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
This document contains the definition of the LTE Positioning Protocol (LPP).
1.2.1.3.13	TS 36.360
[bookmark: _Toc56152368][bookmark: _Toc56153748][bookmark: _Toc94532860][bookmark: _Toc94533330]Evolved Universal Terrestrial Radio Access (E-UTRA); LTE-WLAN Aggregation Adaptation Protocol (LWAAP) specification
This document specifies the E-UTRA LTE-WLAN Aggregation Adaptation Protocol (LWAAP).
1.2.1.3.14	TS 36.361
[bookmark: _Toc56152369][bookmark: _Toc56153749][bookmark: _Toc94532861][bookmark: _Toc94533331]Evolved Universal Terrestrial Radio Access (E-UTRA); LTE/WLAN Radio Level Integration Using IPsec Tunnel (LWIP) encapsulation; Protocol specification
This document specifies the LWIP Encapsulation Protocol.
1.2.1.3.15	TS 37.320
[bookmark: _Toc56152370][bookmark: _Toc56153750][bookmark: _Toc94532862][bookmark: _Toc94533332]Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2
This document provides an overview and overall description of the minimization of drive tests functionality. The document describes functions and procedures to support collection of UE-specific measurements for MDT using Control Plane architecture, for both UTRAN and E‑UTRAN. Details of the signalling procedures for single-RAT operation are specified in the appropriate radio interface protocol specification. Network operation and overall control of MDT is described in OAM specifications.
1.2.1.3.16	TS 37.324
[bookmark: _Toc56152371][bookmark: _Toc56153751][bookmark: _Toc94532863][bookmark: _Toc94533333]Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Service Data Adaptation Protocol (SDAP) specification
This document specifies the Service Data Adaptation Protocol (SDAP) for a UE with connection to the 5G-CN.
1.2.1.3.17	TS 37.340
[bookmark: _Toc56152372][bookmark: _Toc56153752][bookmark: _Toc94532864][bookmark: _Toc94533334]NR; Multi-connectivity; Overall description; Stage-2
This document provides an overview of the multi-connectivity operation using E-UTRA and NR radio access technologies. Details of the network and radio interface protocols are specified in companion specifications of the 36 and 38 series.
1.2.1.3.18	TS 37.355
[bookmark: _Toc56152373][bookmark: _Toc56153753][bookmark: _Toc94532865][bookmark: _Toc94533335]LTE Positioning Protocol (LPP)
This document contains the definition of the LTE Positioning Protocol (LPP) for the radio access technologies E-UTRA/LTE and NR.
1.2.1.3.19	TS 38.300
[bookmark: _Toc56152374][bookmark: _Toc56153754][bookmark: _Toc94532866][bookmark: _Toc94533336]NR; NR and NG-RAN Overall description; Stage-2
This document provides an overview and overall description of the NG-RAN and focuses on the radio interface protocol architecture of NR connected to 5GC (E-UTRA connected to 5GC is covered in the 36 series). Details of the radio interface protocols are specified in companion specifications of the 38 series.
1.2.1.3.20	TS 38.304
[bookmark: _Toc56152375][bookmark: _Toc56153755][bookmark: _Toc94532867][bookmark: _Toc94533337]NR; User Equipment (UE) procedures in idle mode and in RRC Inactive state
This document specifies the Access Stratum (AS) part of the UE procedures in RRC_IDLE state (also called Idle mode) and RRC_INACTIVE state. The non-access stratum (NAS) part of Idle mode procedures and processes is specified in TS 23.122.
This document specifies the model for the functional division between the NAS and AS in a UE.
This document applies to all UEs that support at least NR Radio Access, including multi-RAT UEs as described in 3GPP specifications, in the following cases:
−	When the UE is camped on a NR cell;
−	When the UE is searching for a cell to camp on;
NOTE – When the UE is camped on or searching for a cell to camp on belonging to other RATs, the UE behaviour is described in the specifications of the other RATs.
1.2.1.3.21	TS 38.305
[bookmark: _Toc56152376][bookmark: _Toc56153756][bookmark: _Toc94532868][bookmark: _Toc94533338]NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN
This document specifies the stage 2 of the UE Positioning function of NG-RAN which provides the mechanisms to support or assist the calculation of the geographical position of a UE. UE position knowledge can be used, for example, in support of Radio Resource Management functions, as well as location-based services for operators, subscribers, and third-party service providers. The purpose of this stage 2 specification is to define the NG-RAN UE Positioning architecture, functional entities and operations to support positioning methods. This description is confined to the NG-RAN Access Stratum. It does not define or describe how the results of the UE position calculation can be utilised in the Core Network (e.g. LCS) or in NG-RAN (e.g. RRM).
UE Positioning may be considered as a network-provided enabling technology consisting of standardised service capabilities that enable the provision of location applications. The application(s) may be service provider specific. The description of the numerous and varied possible location applications which are enabled by this technology is outside the scope of this document. However, clarifying examples of how the functionality being described may be used to provide specific location services may be included.
This stage 2 specification covers the NG-RAN positioning methods, state descriptions, and message flows to support UE Positioning.
1.2.1.3.22	TS 38.306
[bookmark: _Toc56152377][bookmark: _Toc56153757][bookmark: _Toc94532869][bookmark: _Toc94533339]NR; User Equipment (UE) radio access capabilities
This document defines the NR UE Radio Access Capability Parameters.
1.2.1.3.23	TS 38.307
[bookmark: _Toc56152378][bookmark: _Toc56153758][bookmark: _Toc94532870][bookmark: _Toc94533340]NR; Requirements on User Equipments (UEs) supporting a release-independent frequency band
This document specifies requirements for UEs supporting release independent features such as additional NR operating bands and power classes on top of TS 38.101 and TS 38.133.
1.2.1.3.24	TS 38.314
[bookmark: _Toc56152379][bookmark: _Toc56153759][bookmark: _Toc94532871][bookmark: _Toc94533341]NR; Layer 2 measurements
This document contains the description and definition of the measurements performed by NR or the UE that are transferred over the standardised interfaces in order to support NR radio link operations, radio resource management (RRM), network operations and maintenance (OAM), minimization of drive tests (MDT) and self-organising networks (SON). 
Only the differences relative to TS 28.552 are specified in this specification.
1.2.1.3.25	TS 38.321
[bookmark: _Toc56152380][bookmark: _Toc56153760][bookmark: _Toc94532872][bookmark: _Toc94533342]NR; Medium Access Control (MAC) protocol specification
This document specifies the NR MAC protocol.
1.2.1.3.26	TS 38.322
[bookmark: _Toc56152381][bookmark: _Toc56153761][bookmark: _Toc94532873][bookmark: _Toc94533343]NR; Radio Link Control (RLC) protocol specification
This document specifies the NR Radio Link Control (RLC) protocol for the UE – NR radio interface.
1.2.1.3.27	TS 38.323
[bookmark: _Toc56152382][bookmark: _Toc56153762][bookmark: _Toc94532874][bookmark: _Toc94533344]NR; Packet Data Convergence Protocol (PDCP) specification
This document provides the description of the Packet Data Convergence Protocol (PDCP).
1.2.1.3.28	TS 38.331
[bookmark: _Toc56152383][bookmark: _Toc56153763][bookmark: _Toc94532875][bookmark: _Toc94533345]NR; Radio Resource Control (RRC); Protocol specification
This document specifies the Radio Resource Control protocol for the radio interface between UE and NG-RAN.
The scope of this document also includes:
−	the radio related information transported in a transparent container between source gNB and target gNB upon inter gNB handover;
−	the radio related information transported in a transparent container between a source or target gNB and another system upon inter RAT handover.
−	the radio related information transported in a transparent container between a source eNB and target gNB during E-UTRA-NR Dual Connectivity.
1.2.1.3.29	TS 38.340
[bookmark: _Toc56152384][bookmark: _Toc56153764][bookmark: _Toc94532876][bookmark: _Toc94533346]NR; Backhaul Adaptation Protocol (BAP) specification
This document provides description of the Backhaul Adaptation Protocol (BAP).
1.2.1.3.30	TS 38.351
NR; Sidelink Relay Adaptation Protocol (SRAP) Specification
This document provides description of the Sidelink Relay Adaptation Protocol (SRAP).
1.2.1.3.31	TS 38.355
NR; Sidelink Positioning Protocol (SLPP); Protocol Specification
This document specifies the Sidelink Positioning Protocol (SLPP) for the interface between UEs and between UE and LMF.
1.2.1.4	Architecture
1.2.1.4.1	TS 36.401
[bookmark: _Toc56152385][bookmark: _Toc56153765][bookmark: _Toc94532877][bookmark: _Toc94533347]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture description
This document describes the overall architecture of the E-UTRAN, including internal interfaces and assumptions on the radio, S1 and X2 interfaces.
1.2.1.4.2	TS 36.410	
[bookmark: _Toc56152386][bookmark: _Toc56153766][bookmark: _Toc94532878][bookmark: _Toc94533348]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 general aspects and principles
This document is an introduction to the 3GPP TS 36.41x series of technical specifications that define the S1 interface for the interconnection of the eNodeB component of the Evolved Universal Terrestrial Radio Access Network (E UTRAN) to the Core Network of the EPS system.
1.2.1.4.3	TS 36.411
[bookmark: _Toc56152387][bookmark: _Toc56153767][bookmark: _Toc94532879][bookmark: _Toc94533349]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 layer 1
This document specifies the standards allowed to implement layer 1 on the S1 interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this document. In the following, “layer 1” and “physical layer” are assumed to be synonymous.
1.2.1.4.4	TS 36.412
[bookmark: _Toc56152388][bookmark: _Toc56153768][bookmark: _Toc94532880][bookmark: _Toc94533350]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 signalling transport
This document specifies the standards for signalling transport to be used across S1 interface. S1 interface is a logical interface between the eNodeB and the E-UTRAN core network. This document describes how the S1-AP signalling messages are transported over S1.
1.2.1.4.5	TS 36.413
[bookmark: _Toc56152389][bookmark: _Toc56153769][bookmark: _Toc94532881][bookmark: _Toc94533351]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)
This document specifies the E-UTRAN radio network layer signalling protocol for the S1 interface. The S1 Application Protocol (S1AP) supports the functions of S1 interface by signalling procedures defined in this document.
1.2.1.4.6	TS 36.414
[bookmark: _Toc56152390][bookmark: _Toc56153770][bookmark: _Toc94532882][bookmark: _Toc94533352]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the S1 interface.
1.2.1.4.7	TS 36.420
[bookmark: _Toc56152391][bookmark: _Toc56153771][bookmark: _Toc94532883][bookmark: _Toc94533353]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 general aspects and principles
This document is an introduction to the TSG RAN TS 36.42x series of UMTS technical specifications that define the X2 interface. It is an interface for the interconnection of two E-UTRAN NodeB (eNodeB) components within the Evolved Universal Terrestrial Radio Access Network (E‑UTRAN) architecture.
1.2.1.4.8	TS 36.421
[bookmark: _Toc56152392][bookmark: _Toc56153772][bookmark: _Toc94532884][bookmark: _Toc94533354]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 layer 1
This document specifies the standards allowed to implement Layer 1 on the X2 interface. The specification of transmission delay requirements and O & M requirements are not in the scope of this document. In the following “Layer 1” and “Physical Layer” are assumed to be synonymous.
1.2.1.4.9	TS 36.422
[bookmark: _Toc56152393][bookmark: _Toc56153773][bookmark: _Toc94532885][bookmark: _Toc94533355]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 signalling transport
This document specifies the standards for Signalling Transport to be used across X2 interface. X2 interface is a logical interface between eNodeBs. This document describes how the X2-AP signalling messages are transported over X2.
1.2.1.4.10	TS 36.423
[bookmark: _Toc56152394][bookmark: _Toc56153774][bookmark: _Toc94532886][bookmark: _Toc94533356]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)
This document specifies the radio network layer signalling procedures of the control plane between eNodeBs in E-UTRAN. X2AP supports the functions of X2 interface by signalling procedures defined in this document.
1.2.1.4.11	TS 36.424
[bookmark: _Toc56152395][bookmark: _Toc56153775][bookmark: _Toc94532887][bookmark: _Toc94533357]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the X2 interface.
1.2.1.4.12	TS 36.425
[bookmark: _Toc56152396][bookmark: _Toc56153776][bookmark: _Toc94532888][bookmark: _Toc94533358]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 interface user plane protocol
This document specifies the X2 user plane protocol being used over the X2 interface.
1.2.1.4.13	TS 36.440
[bookmark: _Toc56152397][bookmark: _Toc56153777][bookmark: _Toc94532889][bookmark: _Toc94533359]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); General aspects and principles for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN
This document describes the overall architecture of the interface for the provision of MBMS in the E-UTRAN. This includes also a description of the general aspects, assumptions and principles guiding the architecture and interface. The MBMS functions to be provided within that architecture are summarized. It introduces the TSG RAN TS 36.44x series of UMTS technical specifications that define the different interfaces introduced for MBMS provision in E-UTRAN.
1.2.1.4.14	TS 36.441
[bookmark: _Toc56152398][bookmark: _Toc56153778][bookmark: _Toc94532890][bookmark: _Toc94533360]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Layer 1 for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN
This document specifies the standards allowed to implement layer 1 on the interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN. In the following, “layer 1” and “physical layer” are assumed to be synonymous.
1.2.1.4.15	TS 36.442
[bookmark: _Toc56152399][bookmark: _Toc56153779][bookmark: _Toc94532891][bookmark: _Toc94533361]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Signalling Transport for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN
This document specifies the standards for signalling transport to be used across M2 and M3 interfaces. M2 interface is a logical interface between the eNodeB and the MCE. M3 interface is a logical interface between the MCE and the MME. This document describes how the M2-AP signalling messages are transported over M2, and how the M3-AP signalling messages are transported over M3.
1.2.1.4.16	TS 36.443
[bookmark: _Toc56152400][bookmark: _Toc56153780][bookmark: _Toc94532892][bookmark: _Toc94533362]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M2 Application Protocol (M2AP)
This document specifies the E-UTRAN radio network layer signalling protocol for the M2 interface. The M2 Application Protocol (M2AP) supports the functions of M2 interface by signalling procedures defined in this document.
1.2.1.4.17	TS 36.444
[bookmark: _Toc56152401][bookmark: _Toc56153781][bookmark: _Toc94532893][bookmark: _Toc94533363]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M3 Application Protocol (M3AP)
This document specifies the E-UTRAN radio network layer signalling protocol for the M3 interface. The M3 Application Protocol (M3AP) supports the functions of M3 interface by signalling procedures defined in this document.
1.2.1.4.18	TS 36.445
[bookmark: _Toc56152402][bookmark: _Toc56153782][bookmark: _Toc94532894][bookmark: _Toc94533364]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M1 data transport
This document specifies the standards for user data transport protocols over the E-UTRAN M1 interface.
1.2.1.4.19	TS 36.455
[bookmark: _Toc56152403][bookmark: _Toc56153783][bookmark: _Toc94532895][bookmark: _Toc94533365]Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol A (LPPa)
This document specifies the control plane radio network layer signalling procedures between eNodeB and E-SMLC. LPPa supports the concerned functions by signalling procedures defined in this document.
1.2.1.4.20	TS 36.456
[bookmark: _Toc56152404][bookmark: _Toc56153784][bookmark: _Toc94532896][bookmark: _Toc94533366]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); SLm interface general aspects and principles
This document is an introduction to the 3GPP TS 36.45x series of technical specifications that define the SLm interface for the interconnection of the Evolved Serving Mobile Location Centre (E-SMLC) to the Location Measurement Unit (LMU) components of the Evolved Universal Terrestrial Radio Access Network (E-UTRAN).
1.2.1.4.21	TS 36.457
[bookmark: _Toc56152405][bookmark: _Toc56153785][bookmark: _Toc94532897][bookmark: _Toc94533367]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); SLm interface layer 1
This document specifies the standards allowed to implement layer 1 on the SLm interface.
1.2.1.4.22	TS 36.458
[bookmark: _Toc56152406][bookmark: _Toc56153786][bookmark: _Toc94532898][bookmark: _Toc94533368]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); SLm interface signalling transport
This document specifies the standards for signalling transport to be used across the SLm interface. The SLm interface is a logical interface between the LMU and the E-SMLC in the E-UTRAN core network. This document describes how the SLmAP signalling messages are transported over SLm.
1.2.1.4.23	TS 36.459
[bookmark: _Toc56152407][bookmark: _Toc56153787][bookmark: _Toc94532899][bookmark: _Toc94533369]Evolved Universal Terrestrial Radio Access Network (E-UTRAN); SLm interface Application Protocol (SLmAP)
This document specifies the E-UTRAN radio network layer signalling protocol for the SLm interface. The SLm Application Protocol (SLmAP) supports the functions of the SLm interface by signalling procedures defined in this document. 
1.2.1.4.24	TS 36.461
[bookmark: _Toc56152408][bookmark: _Toc56153788][bookmark: _Toc94532900][bookmark: _Toc94533370]Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless LAN (WLAN); Xw layer 1
This document specifies the standards allowed to implement Layer 1 on the Xw interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.25	TS 36.462
[bookmark: _Toc56152409][bookmark: _Toc56153789][bookmark: _Toc94532901][bookmark: _Toc94533371]Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless LAN (WLAN); Xw signalling transport
This document specifies the standards for Signalling Transport to be used across the Xw interface. The Xw interface is a logical interface between the eNB and the WLAN Termination (WT). This document describes how the Xw-AP signalling messages are transported over Xw. 
1.2.1.4.26	TS 36.463
[bookmark: _Toc56152410][bookmark: _Toc56153790][bookmark: _Toc94532902][bookmark: _Toc94533372]Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless Local Area Network (WLAN); Xw application protocol (XwAP)
This document specifies the signalling procedures of the control plane between an eNB and WLAN Termination (WT). The Xw Application Protocol (XwAP) supports the functions of Xw interface by signalling procedures defined in this document.
1.2.1.4.27	TS 36.464
[bookmark: _Toc56152411][bookmark: _Toc56153791][bookmark: _Toc94532903][bookmark: _Toc94533373]Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless Local Area Network (WLAN); Xw data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the Xw interface for LTE/WLAN Aggregation (LWA). 
1.2.1.4.28	TS 36.465
[bookmark: _Toc56152412][bookmark: _Toc56153792][bookmark: _Toc94532904][bookmark: _Toc94533374]Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless Local Area Network (WLAN); Xw interface user plane protocol
This document specifies the Xw user plane protocol being used over the Xw interface for LTE/WLAN Aggregation (LWA). 
1.2.1.4.29	TS 37.460
[bookmark: _Toc56152413][bookmark: _Toc56153793][bookmark: _Toc94532905][bookmark: _Toc94533375]Iuant interface: General aspects and principles
[bookmark: _Hlk28622105][bookmark: _Hlk28622145]This document is an introduction to the 3GPP TS 37.46x series of Technical Specifications that define the Iuant Interface. The Iuant interface is applicable for UTRAN, E-UTRAN and NG-RAN. In this specification UTRAN, E-UTRAN and NG-RAN are denoted as “RAN”, whereas the corresponding network entities Node B, eNB, en-gNB and NG-RAN node are denoted as “RAN Node”. The logical Iuant interface is an interface internal to the RAN Node and defined to reside between the implementation specific O&M function and the RET antennas and between the implementation specific O&M function and the TMA control unit function.
1.2.1.4.30	TS 37.461
[bookmark: _Toc56152414][bookmark: _Toc56153794][bookmark: _Toc94532906][bookmark: _Toc94533376]Iuant interface: Layer 1
This document specifies the standards allowed to implement layer 1 on the Iuant interface for UTRA, E-UTRA and NR.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.31	TS 37.462
[bookmark: _Toc56152415][bookmark: _Toc56153795][bookmark: _Toc94532907][bookmark: _Toc94533377]Iuant interface: Signalling transport
This document specifies the signalling transport related to RETAP and TMAAP signalling to be used across the Iuant interface for UTRAN, E-UTRAN and NG‑RAN. In this specification UTRAN, E-UTRAN and NG-RAN are denoted as “RAN”, whereas the corresponding network entities Node B, eNB, en-gNB and NG-RAN node are denoted as “RAN Node”. The logical Iuant interface is an interface internal to the RAN Node and defined to reside between the implementation specific O&M function and the RET antennas and between the implementation specific O&M function and the TMA control unit function.
1.2.1.4.32	TS 37.466
[bookmark: _Toc56152416][bookmark: _Toc56153796][bookmark: _Toc94532908][bookmark: _Toc94533378]Iuant interface: Application part
This document is an introduction to the 3GPP TS 37.46x series of Technical Specifications that define the Iuant Interface. The Iuant interface is applicable for UTRAN, E-UTRAN and NG-RAN. In this specification UTRAN, E-UTRAN and NG-RAN are denoted as “RAN”, whereas the corresponding network entities Node B, eNB, en-gNB and NG-RAN node are denoted as “RAN Node”. The logical Iuant interface is an interface internal to the RAN Node and defined to reside between the implementation specific O&M function and the RET antennas together with the TMAs control unit function of the RAN Node. 
This document is applicable for UTRAN, E-UTRAN and NG-RAN and specifies the Remote Electrical Tilting Application Part (RETAP) and the Tower Mounted Amplifier Application Part (TMAAP). In this specification UTRAN, E-UTRAN and NG-RAN are denoted as “RAN”, whereas the corresponding network entities Node B, eNB, en-gNB and NG-RAN node are denoted as “RAN Node”. RETAP supports the functions of the Iuant interface between the implementation specific O&M transport function and the RET Antenna Control unit function, TMAAP supports the functions of the Iuant interface between the implementation specific O&M transport function and the TMA control function.
1.2.1.4.33	TS 37.470
[bookmark: _Toc56152417][bookmark: _Toc56153797][bookmark: _Toc94532909][bookmark: _Toc94533379]W1 interface; General aspects and principles
This document is an introduction to the 3GPP TS 37.4xx series of technical specifications that define the W1 interface. The W1 interface provides means for interconnecting a ng-eNB-CU and a ng-eNB-DU of a ng-eNB within a NG-RAN.
1.2.1.4.34	TS 37.471
[bookmark: _Toc56152418][bookmark: _Toc56153798][bookmark: _Toc94532910][bookmark: _Toc94533380]W1 interface; Layer 1
This document specifies the standards allowed to implement Layer 1 on the W1 interface. The W1 interface provides means for interconnecting a ng-eNB-CU and a ng-eNB-DU of a ng-eNB within a NG-RAN.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
In the following ‘Layer 1’ and ‘Physical Layer’ are assumed to be synonymous.
1.2.1.4.35	TS 37.472
[bookmark: _Toc56152419][bookmark: _Toc56153799][bookmark: _Toc94532911][bookmark: _Toc94533381]W1 interface; Signalling transport
This document specifies the standards for Signalling Transport to be used across the W1 interface. The W1 interface provides means for interconnecting a ng-eNB-CU and a ng-eNB-DU of a ng-eNB within a NG-RAN. This document describes how the W1AP signalling messages are transported over W1.
1.2.1.4.36	TS 37.473
[bookmark: _Toc56152420][bookmark: _Toc56153800][bookmark: _Toc94532912][bookmark: _Toc94533382]W1 interface; Application Protocol (W1AP)
This document specifies the 5G radio network layer signalling protocol for the W1 interface. The W1 interface provides means for interconnecting a ng-eNB-CU and a ng-eNB-DU of a ng-eNB within an NG-RAN. The W1 Application Protocol (W1AP) supports the functions of W1 interface by signalling procedures defined in this document. W1AP is developed in accordance with the general principles stated in TS 38.401 and TS 37.470.
1.2.1.4.37	TS 37.480
E1 general aspects and principles
This document is an introduction to the 3GPP TS 37.48x series of technical specifications that define the E1 interface. The E1 interface provides means for interconnecting a gNB-CU-CP and a gNB-CU-UP of a gNB-CU within an NG-RAN, or for interconnecting a gNB-CU-CP and a gNB-CU-UP of an en-gNB within an E-UTRAN, or for interconnecting an eNB-CP and an eNB-UP of an eNB within an E-UTRAN, or for interconnecting an ng-eNB-CU-CP and an ng-eNB-CU-UP of an ng-eNB-CU within an NG-RAN.
1.2.1.4.38	TS 37.481
E1 layer 1
This document specifies the standards allowed to implement layer 1 on the E1 interface.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.1.2.1.4.39	TS 37.482
E1 signalling transport
This document specifies the standards for Signalling Transport to be used across the E1 interface. The E1 interface provides means for the interconnection of gNB-CU-CP and gNB-CU-UP within the NG-RAN architecture (TS 38.401), or for the interconnection of ng-eNB-CU-CP and ng-eNB-CU-UP within the NG-RAN architecture (TS 38.401), or for the interconnection of eNB-CP and eNB-UP within the E-UTRAN architecture (TS 36.401).
1.2.1.4.40	TS 37.483
E1 Application Protocol (E1AP)
This document specifies the 5G radio network layer signalling protocol for the E1 interface. The E1 interface provides means for interconnecting a gNB-CU-CP and a gNB-CU-UP of a gNB within an NG-RAN, or for interconnecting a gNB-CU-CP and a gNB-CU-UP of an en-gNB within an E-UTRAN, or for interconnecting an eNB-CP and an eNB-UP of an eNB within an E-UTRAN, or for interconnecting an ng-eNB-CU-CP and an ng-eNB-CU-UP of an ng-eNB within an NG-RAN. The E1 Application Protocol (E1AP) supports the functions of E1 interface by signalling procedures defined in this document. E1AP is developed in accordance to the general principles stated in TS 38.401 and TS 37.480.
1.2.1.4.41	TS 38.401
[bookmark: _Toc56152421][bookmark: _Toc56153801][bookmark: _Toc94532913][bookmark: _Toc94533383]NG-RAN; Architecture description
This document describes the overall architecture of the NG-RAN, including interfaces NG, Xn and F1 interfaces and their interaction with the radio interface.
1.2.1.4.42	TS 38.410
[bookmark: _Toc56152422][bookmark: _Toc56153802][bookmark: _Toc94532914][bookmark: _Toc94533384]NG-RAN; NG general aspects and principles
This document is an introduction to the 3GPP TS 38.41x series of technical specifications that define the NG interface for the interconnection of an NG-RAN node to the 5GC (5G Core Network).
1.2.1.4.43	TS 38.411
[bookmark: _Toc56152423][bookmark: _Toc56153803][bookmark: _Toc94532915][bookmark: _Toc94533385]NG-RAN; NG layer 1
This document specifies the standards allowed to implement layer 1 on the NG interface.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.44	TS 38.412
[bookmark: _Toc56152424][bookmark: _Toc56153804][bookmark: _Toc94532916][bookmark: _Toc94533386]NG-RAN; NG signalling transport
This document specifies the standards for signalling transport to be used across NG interface. NG interface is a logical interface between the NG-RAN and the 5GC. This document describes how the NGAP signalling messages are transported over NG.
1.2.1.4.45	TS 38.413
[bookmark: _Toc56152425][bookmark: _Toc56153805][bookmark: _Toc94532917][bookmark: _Toc94533387]NG-RAN; NG Application Protocol (NGAP)
This document specifies the radio network layer signalling protocol for the NG interface. The NG Application Protocol (NGAP) supports the functions of the NG interface by signalling procedures defined in this document. NGAP is developed in accordance with the general principles stated in TS 38.401 and TS 38.410.
1.2.1.4.46	TS 38.414
[bookmark: _Toc56152426][bookmark: _Toc56153806][bookmark: _Toc94532918][bookmark: _Toc94533388]NG-RAN; NG data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the NG interface.
1.2.1.4.47	TS 38.415
[bookmark: _Toc56152427][bookmark: _Toc56153807][bookmark: _Toc94532919][bookmark: _Toc94533389]NG-RAN; PDU session user plane protocol
This document specifies the PDU Session user plane protocol being used over the NG-U, Xn-U and N9 interfaces. Applicability to other interfaces is not precluded.
1.2.1.4.48	TS 38.420
[bookmark: _Toc56152428][bookmark: _Toc56153808][bookmark: _Toc94532920][bookmark: _Toc94533390]NG-RAN; Xn general aspects and principles
This document is an introduction to the TSG RAN TS 38.42x series of Technical Specifications that define the Xn interface. It is an interface for the interconnection of two NG-RAN nodes within the NG-RAN architecture (TS 38.401).
1.2.1.4.49	TS 38.421
[bookmark: _Toc56152429][bookmark: _Toc56153809][bookmark: _Toc94532921][bookmark: _Toc94533391]NG-RAN; Xn layer 1
This document specifies the standards allowed to implement layer 1 on the Xn interface.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.50	TS 38.422
[bookmark: _Toc56152430][bookmark: _Toc56153810][bookmark: _Toc94532922][bookmark: _Toc94533392]NG-RAN; Xn signalling transport
This document specifies the standards for signalling transport to be used across Xn interface. The Xn interface provides means for interconnecting two NG-RAN nodes. The Xn interface is a logical interface between two nodes of the NG-RAN. This document describes how the XnAP signalling messages are transported over Xn.
1.2.1.4.51	TS 38.423
[bookmark: _Toc56152431][bookmark: _Toc56153811][bookmark: _Toc94532923][bookmark: _Toc94533393][bookmark: _Hlk515966823]NG-RAN; Xn Application Protocol (XnAP)
This document specifies the radio network layer signalling procedures of the control plane between NG-RAN nodes in NG-RAN. XnAP supports the functions of the Xn interface by signalling procedures defined in this document. XnAP is developed in accordance with the general principles stated in TS 38.401 and TS 38.420.
1.2.1.4.52	TS 38.424
[bookmark: _Toc56152432][bookmark: _Toc56153812][bookmark: _Toc94532924][bookmark: _Toc94533394]NG-RAN; Xn data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the Xn interface.
1.2.1.4.53	TS 38.425
[bookmark: _Toc56152433][bookmark: _Toc56153813][bookmark: _Toc94532925][bookmark: _Toc94533395]NG-RAN; NR user plane protocol
This document specifies the NR user plane protocol functions used within NG-RAN and, for EN-DC, within E-UTRAN. NR user plane protocol functions may reside in nodes terminating either the X2-U (for EN-DC) or the Xn-U or the F1-U interface.
1.2.1.4.54	TS 38.455
[bookmark: _Toc56152434][bookmark: _Toc56153814][bookmark: _Toc94532926][bookmark: _Toc94533396]NG-RAN; NR Positioning Protocol A (NRPPa)
This document specifies the control plane radio network layer signalling procedures between a NG-RAN node and the LMF. NRPPa supports the concerned functions by signalling procedures defined in this document. 
1.2.1.4.55	TS 38.460
[bookmark: _Toc56152435][bookmark: _Toc56153815][bookmark: _Toc94532927][bookmark: _Toc94533397]NG-RAN; E1 general aspects and principles
This document is an introduction to the 3GPP TS 38.46x series of technical specifications that define the E1 interface. The E1 interface provides means for interconnecting a gNB-CU-CP and a gNB-CU-UP of a gNB-CU within an NG-RAN, or for interconnecting a gNB-CU-CP and a gNB-CU-UP of an en-gNB within an E-UTRAN.
1.2.1.4.56	TS 38.461
[bookmark: _Toc56152436][bookmark: _Toc56153816][bookmark: _Toc94532928][bookmark: _Toc94533398]NG-RAN; E1 layer 1
This document specifies the standards allowed to implement layer 1 on the E1 interface.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.57	TS 38.462
[bookmark: _Toc56152437][bookmark: _Toc56153817][bookmark: _Toc94532929][bookmark: _Toc94533399]NG-RAN; E1 signalling transport
This document specifies the standards for Signalling Transport to be used across the E1 interface. The E1 interface provides means for the interconnection of gNB-CU-CP and gNB-CU-UP within the NG-RAN architecture (TS 38.401).
1.2.1.4.58	TS 38.463
[bookmark: _Toc56152438][bookmark: _Toc56153818][bookmark: _Toc94532930][bookmark: _Toc94533400]NG-RAN; E1 Application Protocol (E1AP)
This document specifies the 5G radio network layer signalling protocol for the E1 interface. The E1 interface provides means for interconnecting a gNB-CU-CP and a gNB-CU-UP of a gNB within an NG-RAN, or for interconnecting a gNB-CU-CP and a gNB-CU-UP of an en-gNB within an E-UTRAN. The E1 Application Protocol (E1AP) supports the functions of E1 interface by signalling procedures defined in this document. E1AP is developed in accordance to the general principles stated in TS 38.401 and TS 38.460.
1.2.1.4.59	TS 38.470
[bookmark: _Toc56152439][bookmark: _Toc56153819][bookmark: _Toc94532931][bookmark: _Toc94533401]NG-RAN; F1 general aspects and principles
This document is an introduction to the 3GPP TS 38.47x series of technical specifications that define the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnecting a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN.
1.2.1.4.60	TS 38.471
[bookmark: _Toc56152440][bookmark: _Toc56153820][bookmark: _Toc94532932][bookmark: _Toc94533402]NG-RAN; F1 layer 1
This document specifies the standards allowed to implement Layer 1 on the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnecting a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN.
The specification of transmission delay requirements and O&M requirements are not in the scope of this document.
1.2.1.4.61	TS 38.472
[bookmark: _Toc56152441][bookmark: _Toc56153821][bookmark: _Toc94532933][bookmark: _Toc94533403]NG-RAN; F1 signalling transport
This document specifies the standards for Signalling Transport to be used across the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnecting a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN. This document describes how the F1AP signalling messages are transported over F1.
1.2.1.4.62	TS 38.473
[bookmark: _Toc56152442][bookmark: _Toc56153822][bookmark: _Toc94532934][bookmark: _Toc94533404]NG-RAN; F1 Application Protocol (F1AP)
This document specifies the 5G radio network layer signalling protocol for the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnecting a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN. The F1 Application Protocol (F1AP) supports the functions of F1 interface by signalling procedures defined in this document. F1AP is developed in accordance with the general principles stated in TS 38.401 and TS 38.470.
1.2.1.4.63	TS 38.474
[bookmark: _Toc56152443][bookmark: _Toc56153823][bookmark: _Toc94532935][bookmark: _Toc94533405]NG-RAN; F1 data transport
This document specifies the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the F1 interface. The F1 interface provides means for interconnecting a gNB-CU and a gNB-DU of a gNB within an NG-RAN, or for interconnection a gNB-CU and a gNB-DU of an en-gNB within an E-UTRAN.
1.2.1.5	Radio-frequency aspects
1.2.1.5.1	TS 36.101
[bookmark: _Toc56152444][bookmark: _Toc56153824][bookmark: _Toc94532936][bookmark: _Toc94533406]Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements for E-UTRA User Equipment (UE).
1.2.1.5.2	TS 36.102
Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception for satellite access
This document establishes the minimum RF characteristics and minimum performance requirements for E-UTRA User Equipment (UE) operating satellite access.
1.2.1.5.3	TS 36.104
[bookmark: _Toc56152445][bookmark: _Toc56153825][bookmark: _Toc94532937][bookmark: _Toc94533407]Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA Base Station (BS).
1.2.1.5.4	TS 36.106
[bookmark: _Toc56152446][bookmark: _Toc56153826][bookmark: _Toc94532938][bookmark: _Toc94533408]Evolved Universal Terrestrial Radio Access (E-UTRA); FDD repeater radio transmission and reception
This document establishes the minimum RF characteristics of E-UTRA FDD Repeater.
1.2.1.5.5	TS 36.108
Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements of Satellite Access Node (SAN) supporting standalone NB-IoT operation or E-UTRA.
1.2.1.5.6	TS 36.111
[bookmark: _Toc56152447][bookmark: _Toc56153827][bookmark: _Toc94532939][bookmark: _Toc94533409]Location Measurement Unit (LMU) performance specification; Network based positioning systems in Evolved Universal Terrestrial Radio Access Network (E-UTRAN)
This document establishes the Location Measurement Unit (LMU) minimum UTDOA positioning requirement for the FDD and TDD mode of E-UTRAN. 
1.2.1.5.7	TS 36.113
[bookmark: _Toc56152448][bookmark: _Toc56153828][bookmark: _Toc94532940][bookmark: _Toc94533410]Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)
This document covers the assessment of E-UTRA base stations, repeaters and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC). This document specifies the applicable test conditions, performance assessment and performance criteria for E-UTRA base stations, repeaters and associated ancillary equipment in one of the following categories: (i) base stations of E-UTRA meeting the requirements of TS 36.104, with conformance demonstrated by compliance to TS 36.141; (ii) repeaters of FDD E-UTRA meeting the requirements of TS 36.106, with conformance demonstrated by compliance to TS 36.143. The environment classification used in this document refers to the environment classification used in IEC 61000-6-1 and IEC 61000‑6-3. The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
1.2.1.5.8	TS 36.116
[bookmark: _Toc56152449][bookmark: _Toc56153829][bookmark: _Toc94532941][bookmark: _Toc94533411]Evolved Universal Terrestrial Radio Access (E-UTRA); Relay radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA Relay.
1.2.1.5.9	TS 36.124
[bookmark: _Toc56152450][bookmark: _Toc56153830][bookmark: _Toc94532942][bookmark: _Toc94533412]Evolved Universal Terrestrial Radio Access (E-UTRA); Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment
This document establishes the essential EMC requirements for “3rd generation” digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP E-UTRA user equipment (UE). This document specifies the applicable EMC tests, the methods of measurement, the frequency range, the limits and the minimum performance criteria for all types of E-UTRA UEs and their accessories. Requirements for the radiated emission from the enclosure port of integral antenna equipment and ancillaries have been included. The immunity requirements have been selected to ensure an adequate level of compatibility for apparatus in residential, commercial, light industrial and vehicular environments. The levels, however, do not cover extreme cases, which may occur in any location but with low probability of occurrence. Compliance of radio equipment to the requirements of this document does not signify compliance to any requirement related to the use of the equipment (i.e. licensing requirements). Compliance to the requirements of this document does not signify compliance to any safety requirement. However, any temporary or permanent unsafe condition caused by EMC is considered as non-compliance.
1.2.1.5.10	TS 36.133
[bookmark: _Toc56152451][bookmark: _Toc56153831][bookmark: _Toc94532943][bookmark: _Toc94533413]Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
This document specifies requirements for support of Radio Resource Management for the FDD and TDD modes of E-UTRA. These requirements include requirements on measurements in UTRAN and the UE as well as requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.
1.2.1.5.11	TS 37.104
[bookmark: _Toc56152452][bookmark: _Toc56153832][bookmark: _Toc94532944][bookmark: _Toc94533414]NE, E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
This document establishes the minimum RF characteristics of E-UTRA, UTRA and GSM/EDGE Multi-Standard Radio (MSR) Base Station (BS). Requirements for multi-RAT and single-RAT operation of MSR BS are covered in this document. The requirements in this document for E-UTRA and UTRA single-RAT operation of MSR BS are also applicable to E-UTRA and UTRA multi-carrier capable single-RAT BS. Requirements for GSM BS that are only single-RAT capable are not covered.
1.2.1.5.12	TS 37.105
[bookmark: _Toc56152453][bookmark: _Toc56153833][bookmark: _Toc94532945][bookmark: _Toc94533415]Active Antenna System (AAS) Base Station (BS) transmission and reception
This document establishes the RF characteristics, the RF minimum requirements and minimum performance requirements for E-UTRA AAS Base Station (BS), the FDD mode of UTRA AAS Base Station (BS), the 1,28 Mchip/s TDD mode of UTRA AAS Base Station (BS) in single RAT and any MSR AAS Base Station (BS) implementation of these RATs.
1.2.1.5.13	TS 37.113
[bookmark: _Toc56152454][bookmark: _Toc56153834][bookmark: _Toc94532946][bookmark: _Toc94533416]NR, E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)
This document covers the assessment of E-UTRA, UTRA and GSM/EDGE Multi-Standard Radio (MSR) Base Stations and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC). This document specifies the applicable test conditions, performance assessment and performance criteria for E-UTRA, UTRA and GSM/EDGE Base Stations and associated ancillary equipment in one of the following categories: (i) Multi-Standard Radio (MSR) Base Stations for E-UTRA, UTRA and GSM/EDGE meeting the requirements of TS 37.104, with conformance demonstrated by compliance to TS 37.141; (ii) Base Stations for E-UTRA meeting the requirements of TS 36.104, with conformance demonstrated by compliance to TS 36.141; (iii) Base Stations for UTRA FDD meeting the requirements of TS 25.104, with conformance demonstrated by compliance to TS 25.141; (iv) Base Stations for UTRA TDD meeting the requirements of TS 25.105, with conformance demonstrated by compliance to TS 25.142; (v) Base Stations for GSM/EDGE meeting the requirements of TS 45.005, with conformance demonstrated by compliance to TS 51.021. The environment classification used in this document refers to the environment classification used in IEC 61000-6-1 and IEC 61000-6-3. 
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
1.2.1.5.14	TS 37.114
[bookmark: _Toc56152455][bookmark: _Toc56153835][bookmark: _Toc94532947][bookmark: _Toc94533417]Active Antenna System (AAS) Base Station (BS) Electromagnetic Compatibility (EMC)
This document covers the assessment of E-UTRA, UTRA and Multi-Standard Radio (MSR) Active Antenna Systems Base Stations in respect of Electromagnetic Compatibility (EMC).
This document specifies the applicable test conditions, performance assessment and performance criteria for E‑UTRA and UTRA Base Stations and associated ancillary equipment in one of the following categories:
–	Active Antenna System Base Station for E-UTRA, UTRA and MSR meeting the requirements of 3GPP TS 37.105, with conformance demonstrated by compliance to 3GPP TS 37.145.
The scope of this document is AAS BS with TAB connectors for every transceiver unit at the Transceiver Array Boundary. Requirement, procedures and values of an AAS Base Station without TAB connectors are not included in this document and are FFS.
The environment classification used in this document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 and IEC 61000-6-3.
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
1.2.1.5.15	TS 38.101-1
[bookmark: _Toc56152456][bookmark: _Toc56153836][bookmark: _Toc94532948][bookmark: _Toc94533418]NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
This document establishes the minimum RF requirements for NR User Equipment (UE) operating on frequency Range 1.
1.2.1.5.16	TS 38.101-2
[bookmark: _Toc56152457][bookmark: _Toc56153837][bookmark: _Toc94532949][bookmark: _Toc94533419]NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
This document establishes the minimum RF requirements for NR User Equipment (UE) operating on frequency Range 2.
1.2.1.5.17	TS 38.101-3
[bookmark: _Toc56152458][bookmark: _Toc56153838][bookmark: _Toc94532950][bookmark: _Toc94533420]NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios
This document establishes the minimum RF requirements for NR User Equipment (UE) Interworking operation with other radios. This includes but is not limited to additional requirements for carrier aggregation or NR dual connectivity between Range 1 and Range 2 and additional requirements due to NR non-standalone (NSA) operation mode with E-UTRA.
1.2.1.5.18	TS 38.101-5
NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements 
This document establishes the minimum RF and performance requirements for NR User Equipment (UE) supporting satellite access operation.
The Mobile VSAT communicating with non-GSO is not considered in this release.
1.2.1.5.19	TS 38.104
[bookmark: _Toc56152459][bookmark: _Toc56153839][bookmark: _Toc94532951][bookmark: _Toc94533421]NR; Base Station (BS) radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements of NR and NB-IoT operation in NR in-band Base Station (BS).
1.2.1.5.20	TS 38.106
NR repeater radio transmission and reception
This document establishes the minimum RF characteristics of NR Repeater.
1.2.1.5.21	TS 38.108
NR; Satellite Access Node radio transmission and reception
This document establishes the minimum RF characteristics and minimum performance requirements of NR Satellite Access Node (SAN).
1.2.1.5.22	TS 38.113
[bookmark: _Toc56152460][bookmark: _Toc56153840][bookmark: _Toc94532952][bookmark: _Toc94533422]NR; Base Station (BS) ElectroMagnetic Compatibility (EMC)
This document covers the assessment of NR Base Station (BS) and ancillary equipment in respect of Electromagnetic Compatibility (EMC).
This document specifies the applicable test conditions, performance assessment and performance criteria for base stations and associated ancillary equipment in the following categories:
−	BS equipped with antenna connectors or TAB connectors which are possible to be terminated during EMC testing, meeting the BS type 1-C and BS type 1-H RF requirements of TS 38.104, with conformance demonstrated by compliance to TS 38.141-1.
−	BS not equipped with antenna connectors nor TAB connectors, i.e. with antenna elements radiating during the EMC testing, meeting the BS type 1-O and BS type 2-O RF requirements of TS 38.104, with conformance demonstrated by compliance to TS 38.141-2.
The scope of this document is twofold:
−	Requirements, procedures and values of a BS with antenna connectors or TAB connectors,
−	Requirements, procedures and values of a BS without antenna connectors, nor TAB connectors.
The environment classification used in this document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 and IEC 61000-6-3.
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
1.2.1.5.23	TS 38.114
NR; Repeaters ElectroMagnetic Compatibility (EMC)
This document covers the assessment of NR repeater and ancillary equipment in respect of Electromagnetic Compatibility (EMC).
This document specifies the applicable requirements, procedures, test conditions, performance assessment and performance criteria for NR repeater and associated ancillary equipment in the following categories:
-	NR repeater equipped with antenna connectors which are possible to be terminated during EMC testing, meeting the repeater type 1-C RF requirements of TS 38.106, with conformance demonstrated by compliance to TS 38.115-1.
-	NR repeater not equipped with antenna connectors, i.e. with antenna elements radiating during the EMC testing, meeting the repeater type 2-O RF requirements of TS 38.106, with conformance demonstrated by compliance to TS 38.115-2.
The environment classification used in this document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 and IEC 61000-6-3.
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
1.2.1.5.24	TS 38.124
[bookmark: _Toc56152461][bookmark: _Toc56153841][bookmark: _Toc94532953][bookmark: _Toc94533423]NR; Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment
This document establishes the essential EMC requirements for “3rd generation” digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP NR user equipment (UE).
The equipment conforming to the requirements laid out in this document and used in its intended electromagnetic environment in accordance with the manufacturer’s instructions
−	shall not generate electromagnetic disturbances at a level which may interfere with the intended operation of other equipment;
−	has an adequate level of intrinsic immunity to electromagnetic disturbances to operate as intended;
This document specifies the applicable EMC tests, methods of measurement, frequency ranges, applicable limits and minimum performance criteria for all types of NR UE(s) and their accessories. NR base station equipment operating within network infrastructure is outside the scope of this document. However, this document does cover mobile and portable equipment that is intended to be operated in a fixed location while connected to the AC mains. NR base station equipment operating within network infrastructure is covered by the technical specification TS 38.113.
Requirements for the radiated emission from the enclosure port of integral antenna equipment and ancillaries are included in this document. Technical specifications for conducted emissions from the antenna connector are found in the 3GPP specifications for the radio interface, e.g. TS 38.xyz, for the effective use of the radio spectrum.
Requirements for the radiated emissions from the enclosure port and ancillaries cover two cases:
−	UE equipment supporting operations in a frequency range for which antenna connectors are available (i.e. for operations in Frequency Range 1 as defined in e.g. TS 38.101-1 for the radio interface)
−	UE equipment supporting operations in a frequency range for which only integral antennas may be available (i.e. for operations in Frequency Range 2 as defined in e.g. TS 38.101-2 for the radio interface)
The immunity requirements are selected to ensure an adequate level of compatibility for apparatus in residential, commercial, light industrial and vehicular environments. The levels, however, do not cover extreme cases, which may occur in any location but with low probability of occurrence.
Compliance of radio equipment to the requirements of this document does not signify compliance to any requirement related to the use of the equipment (i.e. licensing requirements).
Compliance to the requirements of this document does not signify compliance to any safety requirement. However, any temporary or permanent unsafe condition caused by EMC is considered as non-compliance.
1.2.1.5.25	TS 38.133
[bookmark: _Toc56152462][bookmark: _Toc56153842][bookmark: _Toc94532954][bookmark: _Toc94533424]NR; Requirements for support of radio resource management
This document specifies requirements for support of Radio Resource Management for the FDD and TDD modes of New Radio (NR). These requirements include requirements on measurements in NR and the UE as well as requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.
1.2.1.5.26	TS 38.174
NR; Integrated Access and Backhaul (IAB) radio transmission and reception
This document establishes the minimum RF characteristics, minimum radio resource management (RRM) requirements, RRM test cases and minimum performance requirements of NR Integrated access and backhaul (IAB).
1.2.1.5.27	TS 38.175
NR; Integrated Access and Backhaul (IAB) Electromagnetic Compatibility (EMC)
This document covers the assessment for NR Integrated access and backhaul (IAB) node and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC). 
This document specifies the applicable test conditions, performance assessment and performance criteria for NR Integrated access and backhaul (IAB) node and associated ancillary equipment.
The environment classification used in this document refers to the residential, commercial and light industrial environment classification used in IEC 61000-6-1  and IEC 61000-6-3.
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.

- 54 –
5D/380(Rev.1)-E
ii	
		231

1.2.2	Other specifications
Other specifications addressing 5G-NTN-SRIT radio and device testing, but not part of the GCS, are listed in this Section.
Information on other specifications addressing 3GPP 5G radio and device testing (but not part of the GCS), system and core network specifications can be found in the 3GPP web site for a complete system perspective. These system and core network specifications address the network, terminal, and service aspects required to provide an integrated mobility solution including aspects such as user services, connectivity, interoperability, mobility and roaming, security, codecs and media, operations and maintenance, charging, etc.
All the 3GPP specifications can be found at the following link: https://www.3gpp.org/specifications/specification-numbering. 3GPP specifications are reviewed and updated after each Technical Specification Group Plenary meeting (held every year in March, June, September and December).
1.2.2.1	TS 36.181
Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing
This document specifies the Radio Frequency (RF) test methods and conformance requirements for Satellite Access Node (SAN) type 1-H and SAN type 1-O, supporting standalone NB-IoT operation or E-UTRA. These have been derived from and are consistent with the conducted requirements for SAN type 1-H, and radiated requirement for SAN type 1-H and SAN type 1-O in SAN specification defined in TS 36.108.
1.2.2.2	TS 36.521-4
Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Satellite access Radio Frequency (RF) and performance Conformance Testing
This document specifies the measurement procedures for the conformance test of E-UTRA User Equipment (UE) supporting satellite access operation that contains RF and Performance requirements. Conformance test for the support of RRM (Radio Resource Management) are specified in TS 36.521-3.
The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those UEs that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the "definition" and "applicability" part of the test.
1.2.2.3	TS 38.181
NR; Satellite Access Node conformance testing
This document specifies the Radio Frequency (RF) test methods and conformance requirements for NR Satellite Access Node (SAN) type 1-H, SAN type 1-O and SAN type 2-O. These have been derived from and are consistent with the conducted requirements for SAN type 1-H and radiated requirement for SAN type 1-H, SAN type 1-O and SAN type 2-O in NR SAN specification defined in TS 38.108.
1.2.2.4	TS 38.521-5
NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance
This document specifies the measurement procedures for the conformance test of the NR User Equipment (UE) supporting satellite access operation that contains RF and Performance requirements.
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