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====================================FIRST CHANGE====================================
[bookmark: _Toc12632585]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[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.
[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-2.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal (Version 2.0)", December 2013.
[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".
[xx]	3GPP TS 38.215: "NR; Physical layer measurements".
================================SECOND CHANGE======================================

[bookmark: _Toc12632655]7.4.1.1	Location Measurement Indication
The location measurement indication procedure is used by the UE to request measurement gaps for OTDOA RSTD measurements, or for subframe and slot timing detection for inter-RAT E-UTRAN RSTD measurements.


Figure 7.4.1.1-1: Location measurement indication procedure
Precondition:	The UE served by a gNB has received a LPP message from an LMF requesting inter-RAT RSTD measurements for OTDOA positioning.
1.	If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, or if the UE needs gaps to acquire the subframe and slot timing of the target E-UTRA system before requesting measurement gaps for the inter-RAT RSTD measurements (see TS 38.133 [32], the UE sends an RRC Location Measurement Indication message to the serving gNB. The message indicates that the UE is going to start location measurements, or that the UE is going to acquire subframe and slot timing of the target E-UTRA system, and includes information required for the gNB to configure the appropriate measurement gaps. When the gNB has configured the required measurement gaps the UE performs the location measurements or timing acquisition procedures.
2.	When the UE has completed the location procedures which required measurement gaps, the UE sends another RRC Location Measurement Indication message to the serving gNB. The message indicates that the UE has completed the location measurements or timing acquisition procedures.

============================THIRD CHANGE==========================================
[bookmark: _Toc12632705]8.2.2.1	Information that may be transferred from the LMF to UE
The following assistance data may be transferred from the LMF to the UE:
-	Physical cell IDs (PCIs), global cell IDs (GCIs), and TP IDs of candidate E-UTRA TPs for measurement;
-	Timing relative to the reference E-UTRA TP of candidate E-UTRA TPs;
-	PRS configuration of candidate E-UTRA TPs;
-	If known, the SFN timing offset between the serving NR cell and the E-UTRA assistance data reference cell.
NOTE:	The LMF can provide the UE with a list of E-UTRA TP candidates for measurement, even if the LMF does not know the SFN or frame timing of the E-UTRA TPs.
[bookmark: _Toc12632706]8.2.2.2	Information that may be transferred from the ng-eNB to LMF
The following assistance data may be transferred from the ng-eNB to the LMF:
-	PCI, GCI, and TP IDs of the TPs served by the ng-eNB;
-	Timing information of TPs served by the ng-eNB;
-	PRS configuration of the TPs served by the ng-eNB;
-	Geographical coordinates of the TPs served by the ng-eNB.
An ng-eNB may provide assistance data relating only to itself and served TPs via NRPPa signalling, although assistance data from several ng-eNBs and served TPs may be acquired through other mechanisms, see NOTE below.
NOTE:	The assistance data described in this clause are not necessarily transferred only from the ng-eNB, and in some deployment options may not be delivered from the ng-eNB at all; they may also be delivered to the LMF through OA&M or other mechanisms external to the NG-RANE-UTRAN. In addition, in cases where assistance data are delivered from the ng-eNB, how the ng-eNB acquires the data is outside the scope of this specification.

=============================FOURTH CHANGE=========================================

[bookmark: _Toc12632720]8.3.1	General
In the Cell ID (CID) positioning method, the UE position is estimated with the knowledge of the geographical coordinates of its serving ng-eNB or gNB.
Enhanced Cell ID (E-CID) positioning refers to techniques which use UE and/or NG-RAN radio resource related measurements to improve the UE location estimate.
In this version of the specification, only E-CID based on LTE signals is supported.
NOTE:	For E-CID positioning methods the UE reports only the measurements that it has available rather than being required to take additional measurement actions. Therefore, the measurement gap request procedure described in clause 7.4.1.1 is not applicable for E-CID positioning methods.
E-CID measurements for E-UTRA may include [17, 18]:
UE measurements (TS 36.214 [17], TS 36.302 [18]):
-	E-UTRA Reference signal received power (RSRP);
-	E-UTRA Reference Signal Received Quality (RSRQ);
-	UE E-UTRA Rx – Tx time difference;
-	GERAN RSSI;
-	UTRAN CPICH RSCP;
-	UTRAN CPICH Ec/Io;
-	WLAN RSSI.
NG-RANE-UTRAN measurements (TS 38.215 [xx]36.214 [17], TS 36.302 [18]):
-	ng-eNB Rx – Tx time difference;
[bookmark: _Hlk494070603]-	Timing Advance (TADV):
-	Type1: TADV = (ng-eNB Rx – Tx time difference) + (UE E-UTRA Rx – Tx time difference);
-	Type2: TADV = ng-eNB Rx – Tx time difference;
-	Angle of Arrival (AoA).
Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.

=============================FIFTH CHANGE===========================================
[bookmark: _Toc12632725]8.3.2.4	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in table 8.3.2.4-1.
Table 8.3.2.4-1: Information that may be transferred from UE to the LMF
	Information 
	UE‑assisted 

	E-UTRAN Evolved Cell Global Identifier (ECGI)/Physical Cell ID
	Yes

	E-UTRAN Reference signal received power (RSRP)
	Yes

	E-UTRAN Reference Signal Received Quality (RSRQ)
	Yes

	UE E-UTRAN Rx – Tx time difference
	Yes





	
===============================END OF CHANGES=======================================
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