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2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	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".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[5]	Void.
[6]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[7]	3GPP TS 28.550: "Management and orchestration; Performance Assurance".
[8]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[9]	3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".
[10]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[11]	ITU‑T Recommendation P.1203.3: "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport - Quality integration module".
[12]	3GPP TS 38.215: "NR; Physical layer measurements".
[13]	Void.
[14]	3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
[15]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[16]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[17]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes".
[18]	3GPP TS 29.510: "5G System; Network function repository services; Stage 3".
[19]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[20]	3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; stage 2".
[21]	3GPP TS 28.201: "Charging management; Network slice performance and analytics charging in the 5G System (5GS); stage 2".
[22]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[23]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[24]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[25]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[26]	3GPP TS 29.503: "Unified Data Management Services; Stage 3".
[27]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[28]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
[29]	3GPP TS 26.118: "Virtual Reality (VR) profiles for streaming applications".
[30]	3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[31]	3GPP TS 26.512: "5G Media Streaming (5GMS); Protocols".
[32]	3GPP TS 26.531: "Data Collection and Reporting; General Description and Architecture".
[33]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[34]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[35]	3GPP TS 23.032: "Universal Geographical Area Description (GAD); Stage 2".
* * * * Second change  * * * *
4.1	General
The NWDAF (Network Data Analytics Function) is part of the architecture specified in TS 23.501 [2] and uses the mechanisms and interfaces specified for 5GC in TS 23.501 [2] and OAM services (see clause 6.2.3.1).
The NWDAF interacts with different entities for different purposes:
-	Data collection based on subscription to events provided by AMF, SMF, PCF, UDM, NSACF, AF (directly or via NEF) and OAM;
-	[Optionally] Analytics and Data collection using the DCCF (Data Collection Coordination Function);
-	Retrieval of information from data repositories (e.g. UDR via UDM for subscriber-related information);
-	Data collection of location information from LCS system;
-	[Optionally] Storage and retrieval of information from ADRF (Analytics Data Repository Function);
-	[Optionally] Analytics and Data collection from MFAF (Messaging Framework Adaptor Function);
-	Retrieval of information about NFs (e.g. from NRF for NF-related information);
-	On demand provision of analytics to consumers, as specified in clause 6.
-	Provision of bulked data related to Analytics ID(s).
A single instance or multiple instances of NWDAF may be deployed in a PLMN. If multiple NWDAF instances are deployed, the architecture supports deploying the NWDAF as a central NF, as a collection of distributed NFs, or as a combination of both. If multiple NWDAF instances are deployed, an NWDAF can act as an aggregate point (i.e. Aggregator NWDAF) and collect analytics information from other NWDAFs, which may have different Serving Areas, to produce the aggregated analytics (per Analytics ID), possibly with Analytics generated by itself.
NOTE 1:	When multiple NWDAFs exist, not all of them need to be able to provide the same type of analytics results, i.e. some of them can be specialized in providing certain types of analytics. An Analytics ID information element is used to identify the type of supported analytics that NWDAF can generate.
NOTE 2:	NWDAF instance(s) can be collocated with a 5GS NF.
[bookmark: _Toc122419218]* * * * Third change  * * * *
6.2.x	Data Collection from LCS system
[bookmark: _Toc122419219]6.2.x.1	General
The NWDAF may collect location information for a target UE or a group of target UEs from LCS system. The collected location related information can include:
‐    Location estimate of the UE;
-	Time stamp of location estimate;
-    Velocity of the UE as defined in TS 23.032 [35];
-    Information about the positioning method used to obtain the location estimate of the UE;
-	Indication of area event, when UE enters, is within or leaves the Geographical area;
-    Indication of motion event when UE moves by more than some predefined straight line distance from a previous location;
NOTE: the details of location information can refer to location service response as defined in clause 5.5 TS 23.273 [34].
NWDAF shall use Ngmlc service as defined in TS23.273 [34] to have access to the information provided by LCS system. Only Mobile Terminated Location Request (MT-LR) is supported, including both Immediate Location Request and Deferred Location Request.
NWDAF may determine to query LCS system instead of AMF to obtain UE’s location information based on the following attributes as received from NWDAF consumer:
-    analytics ID;
Editor’s Note: based on which analytics ID that NWDAF determines to obtain UE location from LCS system will be added in the future.  
-    Preferred granularity of location information.
[bookmark: _Toc122419220]6.2.x.2	Procedure for data collection from LCS system
The interactions between NWDAF and LCS system for data collection are illustrated in Figure 6.2.x.2-1. The data collected depends on the use cases. This figure is an abstraction of how NWDAF collects location information from LCS system. The actual procedures that NWDAF may use are as follows:
· For a target UE, both 5GC-MT-LR procedure for the commercial location service as specified in clause 6.1.2 and deferred 5GC-MT-LR procedure as specified in clause 6.3 in TS 23.273 can be utilized;
· For a group of target UEs, bulk operation of LCS Service Request Targeting to Multiple UEs as specified in clause 6.8 in TS23.273 can be utilized.


Figure 6.2.x.2-1: Data collection from LCS system
1. NWDAF requests the location related information from GMLC about a target UE (that may be identified by a GPSI or a SUPI) or a group of target UEs (identified by a group ID).
2. GMLC interacts within LCS system to obtain the UE’s location information. If privacy verification is required, GLMC will interact with UE before sending the location information to NWDAF
3.1  If it is Immediate Location Request, GMLC sends the location service response including location estimate to the NWDAF.
3.2  If it is Deferred Location Request, GMLC sends the location service response including the indication of event occurrence to the NWDAF.
[bookmark: _Toc122419185][bookmark: _Toc517082226]* * * * End of change  * * * *
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