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[bookmark: OLE_LINK87][bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc12632585][bookmark: _Toc29305279][bookmark: _Toc37338084][bookmark: _Toc46488925][bookmark: _Toc52567278][bookmark: _Toc76507882]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: _Hlk36986482][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501 "System Architecture for the 5G System; Stage 2".
[bookmark: _Hlk503399801][3]	3GPP TS 22.071: "Location Services (LCS); Service description, Stage 1".
[4]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[5]	IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th, 2006.
[6]	IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
[7]	IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.
[8]	Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23rd, 2006.
[9]	Global Navigation Satellite System GLONASS Interface Control Document, Version 5, 2002.
[10]	IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS, Ver.1.0, June 17, 2008.
[11]	Specification for the Wide Area Augmentation System (WAAS), US Department of Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.
[12]	RTCM 10402.3, RTCM Recommended Standards for Differential GNSS Service (v.2.3), August 20, 2001.
[13]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[14]	3GPP TS 38.331: "NR Radio Resource Control (RRC) protocol specification".
[15]	OMA-AD-SUPL-V2_0: "Secure User Plane Location Architecture Approved Version 2.0".
[16]	OMA-TS-ULP-V2_0_4: "UserPlane Location Protocol Approved Version 2.0.4".
[17]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer – Measurements".
[18]	3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".
[19]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[20]	BDS-SIS-ICD-B1I-3.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1I (Version 3.0)", February, 2019.
[21]	IEEE 802.11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications"
[22]	Bluetooth Special Interest Group: "Bluetooth Core Specification v4.2", December 2014.
[23]	ATIS-0500027: "Recommendations for Establishing Wide Scale Indoor Location Performance", May 2015.
[24]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation".
[25]	3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E‑UTRA".
[26]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[27]	3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
[28]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[29]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[30]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[31]	RTCM 10403.3, "RTCM Recommended Standards for Differential GNSS Services (v.3.3)", October 7, 2016.
[32]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[33]	3GPP TS 29.572: "Location Management Services; Stage 3".
[34]	BDS-SIS-ICD-B1C-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (Version 1.0)", December, 2017
[35]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[36]	IS-QZSS-L6-001, Quasi-Zenith Satellite System Interface Specification – Centimetre Level Augmentation Service, Cabinet Office, November 5, 2018.
[37]	3GPP TS 38.215: "NR; Physical layer – Measurements".
[bookmark: _Hlk22831181][38]	3GPP TS 38.401: "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NG-RAN; Architecture description".
[39]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[40]	3GPP TS 38.212: "NR; Multiplexing and channel coding".
[41]	3GPP TS 24.571: "Control plane Location Services (LCS) procedures".
[42]	3GPP TS 38.473: " NG-RAN; F1 application protocol (F1AP)".

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc12632625][bookmark: _Toc29305319][bookmark: _Toc37338133][bookmark: _Toc46488975][bookmark: _Toc52567328][bookmark: _Toc76507932]6.3.1	NR Positioning Protocol A (NRPPa)
The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF as specified in TS 38.455 [27]. It is used to support the following positioning functions:
-	E-CID for E-UTRA where measurements are transferred from the ng-eNB to the LMF.
-	Data collection from ng-eNB's and gNB's for support of OTDOA positioning for E-UTRA.
-	Cell-ID and Cell Portion ID retrieval from gNB's for support of NR Cell ID positioning method.
-	Exchange of information between LMF and NG-RAN node for the purpose of assistance data broadcasting.
[bookmark: _Hlk23429915]-	NR E-CID where measurements are transferred from the gNB to the LMF.
-	NR Multi-RTT where measurements are transferred from the gNB to the LMF.
-	NR UL-AoA where measurements are transferred from the gNB to the LMF.
-	NR UL-TDOA where measurements are transferred from the gNB to the LMF.
-	Data collection from gNBs for support of DL-TDOA, DL-AoD, Multi-RTT, UL-TDOA, UL-AoA.
The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.
[bookmark: _Toc12632626][bookmark: _Toc29305320]In case of a split gNB architecture, the NRPPa protocol is terminated at the gNB-CU.
6.3.2	NG Application Protocol (NGAP)
The NGAP protocol, terminated between the AMF and the NG-RAN Node, is used as transport for LPP and NRPPa messages over the NG-C interface as specified in TS 38.413 [30]. The NGAP protocol is also used to instigate and terminate NG-RAN Node related positioning procedures.
[bookmark: _Toc37338134][bookmark: _Toc46488976][bookmark: _Toc52567329][bookmark: _Toc76507933]6.3.3	F1 Application Protocol (F1AP)
The F1AP protocol, terminated between the gNB-CU and the gNB-DU, is used to support the positioning procedures between the gNB-CU and the gNB-DU as specified in TS 38.473 [42].  It is also used as the transport for LPP over the F1 interface.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc76507955]7.6	General F1AP Procedures for UE Positioning
[bookmark: _Toc12632647][bookmark: _Toc29305341][bookmark: _Toc37338156][bookmark: _Toc46488998][bookmark: _Toc52567351][bookmark: _Toc76507956]7.6.1	F1AP procedures
F1AP supports the following two types of positioning procedures:
-	UE associated procedure, i.e. transfer of information for a particular UE, including the procedures supporting the Positioning Information Exchange, Positioning Activation, E-CID Measurement Initiation, etc.;
-	Non UE associated procedure, i.e. transfer of information applicable to the gNB-DU and associated TRP, including the procedures supporting the Postioning Assistance Information Control, TRP Information Exchange, Positioning Measurement, etc.
Parallel transactions between the same gNB-CU node and gNB-DU node are supported; i.e. a pair of gNB-CU node and gNB-DU node may have more than one instance of an F1AP procedure in execution at the same time.
An F1AP transaction is only initiated by the gNB-CU node.


Figure 7.6.1-1: A single F1AP transaction
Figure 7.6.1-1 shows a single F1AP transaction. The transaction is terminated in step 2 in procedures including TRP Information Exchange, Positioning Activation and etc. For procedures such as Positioning Information Exchange, Positioning Measurement and E-CID Measurement Initiation, additional responses may be allowed (e.g. sending of updated information periodically and/or whenever there is some significant change). In this case, the transaction may be ended after some additional responses. In the F1AP protocol, the described transaction may be realized by the execution of one procedure defined as a request and a response, followed by one or several procedures initiated by the gNB-DU node (each procedure defined as a single message) to realize the additional responses. 
[bookmark: _Toc12632648][bookmark: _Toc29305342][bookmark: _Toc37338157][bookmark: _Toc46488999][bookmark: _Toc52567352][bookmark: _Toc76507957]7.6.2	F1AP transaction types
[bookmark: _Toc12632649][bookmark: _Toc29305343][bookmark: _Toc37338158][bookmark: _Toc46489000][bookmark: _Toc52567353][bookmark: _Toc76507958]7.6.2.1	Location information transfer
The term "location information" in this clause refers to the information used in, or used for assisting in, computing position (e.g., SRS configurations, radio measurements or positioning measurements). It is delivered in response to a request.


Figure 7.6.2‑1: Location information transfer
1.	The gNB-CU node sends a request for location related information to the gNB-DU, and indicates the type of location information needed. The request may refer to a particular UE.
2.	In response to step 1, the gNB-DU transfers location related information to the gNB-CU. The location related information transferred should match the location related information requested in step 1.
3.	If requested in step 1, the gNB-DU may transfer additional location related information to the server in one or more additional F1AP messages.
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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