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Abstract of the contribution: This contribution proposes updates to Sol#27 and removal of outstanding ENs.
1. Discussion 
This contribution proposes to remove outstanding ENs in Sol#27 related to DCAF-based data collection. In addition, the contribution proposes to extend the Relative Proximity analytics (Solution #27) in TR 23.700-80 with a Time To Collision (TTC) parameter. TTC is a well-known risk assessment metric used e.g. for road traffic safety analysis in Cooperative Intelligent Transport Systems applications [1], [2]. In one of the early definitions [3], TTC is described as the time required for two vehicles to collide if they continue at their present speed on the same path. Alternative TTC definitions exist e.g. in [4]. It is proposed to introduce a generic TTC metric for moving UE connected objects in the relative proximity analytics which may be beneficial for a variety of 5G verticals applications including smart transportation, smart city and industry 4.0 (e.g. moving connected factory robots). 
Part of this work has been performed within the LOCUS project (Grant Agreement No. 871249), funded by the European Commission within the Horizon 2020 Framework Program [5].

Discussion references:

[1] - ETSI TS 101 539-3 ‘Intelligent Transport Systems (ITS); V2X Applications; Part 3: Longitudinal Collision Risk Warning (LCRW) application requirements specification’ 

[2] - ETSI TS 103 300-2 ‘Intelligent Transport System (ITS); Vulnerable Road Users (VRU) awareness; Part 2: Functional Architecture and Requirements definition; Release 2’

[3] Hayward, J.Ch. ‘Near miss determination through use of scale of danger’ Report no. TTSC 7115 The Pensylvania State University, Pensylvania 1972

[4] – United Nations Regulation No. 152, Addendum 151 (E/ECE/TRANS/505/Rev.3/Add.151) ‘Uniform provisions concerning the approval of motor vehicles with regard to the Advanced Emergency Braking System (AEBS) for M1 and N1 vehicles’
[5] https://www.locus-project.eu/
2. Proposal

It is proposed to adopt the following text within TR 23.700-80.   
*** First Change ***
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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".

[5]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

[6]
3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".

[7]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[8]
ITU-T Y.1540: "Internet protocol data communication service - IP packet transfer and availability performance parameters".

[9]
3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".

[10]
3GPP TS 23.003: "Numbering, addressing and identification".

[11]
3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[12]
3GPP TS 33.501: "Security architecture and procedures for 5G System".

[13]
3GPP TS 23.273: "5G System (5GS) Location Services (LCS)".

[14]
3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[15]
3GPP TS 28.104: "Management and orchestration; Management Data Analytics (MDA)".
[16]
3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2".
[17]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
*** Second Change ***

6.27
Solution #27: Relative Proximity Analytics

6.27.1
Description

In Rel-17, NWDAF location analytics are only available with the coarse resolution of Tracking Area (TA) level or cell level, so KI#9 description in cl. 5.9 requests solutions for location analytics with finer granularity. Furthermore, location information is mainly related to the absolute positioning of a UE and relative proximity of a UE versus other UEs is currently lacking in input data acquired by the NWDAF or the output data provisioned by the NWDAF. Relative proximity information can thus be leveraged by NWDAF to provide location information with finer granularity than TA/cell. In this solution, we propose a set of possible procedures for the NWDAF to assist a consumer NF to more accurately localize a cluster (or a set) of UEs via provisioning statistics or prediction information related to their relative proximity. For example, this analytics type may help the consumer improve the location estimation accuracy of a UE by using proximity information from nearby UEs, or it may help the consumer identify UEs in the vicinity of another UE.

In addition, information on the relative proximity of two or more UEs can be leveraged by different vertical use cases such as V2X and smart factories to enhance performance and safety requirements in scenarios with moving physical objects such as cars, Vulnerable Road Users (VRUs) or factory robots equipped with UE connectivity. This solution proposes the introduction of time to collision (TTC) information as part of relative proximity analytics, indicating statistics and predictions of the time it would take for the UE(s) acting as target of analytics reporting to collide with another UE.
Similar to other analytics described in TS 23.288 [5], this solution describes input data (see Tables 6.27.1-1 and 6.27.1-2), output analytics in the form of statistics and predictions (see Tables 6.27.1-3 and 6.27.1-4), and procedures (see cl. 6.27.2) to support relative proximity analytics.

Input Data to the NWDAF from different sources

Table 6.27.1-1: Information collected from OAM

	Information
	Source
	Description

	Per UE information
	OAM
	

	>  Speed
	
	UE Speed

	>  Orientation
	
	UE Orientation


NOTE 1:
OAM reporting relies on MDT, which uses RRC and reports UE measurements up to every 16 ms, as described in TS 37.320 [16] and TS 38.331 [17], which suffices to derive relative proximity and TTC information.

Table 6.27.1-2: Proximity related input data collected via DCAF/ NEF

	Information
	Source
	Description

	Proximity Attribute 
	DCAF / NEF
	Characterise a set of UEs in relative proximity 

	  > Number of UEs
	
	Total number of UEs that fulfil a proximity criterion

	  > Timestamp
	
	A time stamp of time that the proximity attribute derived.

	  > Application ID(s)
	
	Identifying the applications(s) providing this information

	  > List of UE IDs


	
	UE IDs that fulfil a proximity criterion.

	  > Other attribute(s)
	
	Other attributes the set of UEs in proximity fulfil as a collective attribute (e.g. destination, route, average speed, time of arrival)

	  > Confidence
	
	Confidence on relative proximity data



NOTE 2: 
The list of UE IDs that fulfil a proximity criterion can be determined by DCAF based on the input information collected from the UE application. The UE does not need to determine or provide proximity information related to other UEs.

Table 6.27.1-3: Information collected from 5GC/AF
	Information
	Source
	Description

	UE ID(s)
	AMF
	SUPI(s) of individual UE(s) not subject to a priori proximity criteria

	UE location
	AMF, LCS system
	Absolute location of an UE

	UE location accuracy
	LCS system
	Accuracy of the location estimation

	Collision risk distance
	AF
	Derived from the UE connected physical object dimensions e.g. length, width, height

	UE CM state 
	AMF
	UE connection management state (e.g. CM-IDLE).

	UE heading
	AF
	UE moving direction

	  > Absolute heading
	
	Heading of the UE movement with respect to the true north.

	  > Relative heading
	
	Heading of the UE movement with respect to another UE 

	UE trajectory
	AF
	Timestamped UE positions

	   >UE location
	
	Geographical area where the UE is located

	   >Timestamp 
	
	Time stamp for the UE location


Output analytics from the NWDAF to the consumer NF

Table 6.27.1-4: Relative proximity statistics

	Information
	Description

	UE group ID or set of UE IDs
	Identifies a group of UEs or a set of UEs, e.g. internal group ID, external group ID, list of SUPIs, list of GPSIs or other external UE IDs.

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE proximity attribute 
	Observed proximity data

	     >> relative proximity information
	Observed information of proximity changes

	      >> Sampling Ratio
	Percentage of UEs accounted based on proximity criteria 

	Time To Collision (TTC) information
	

	  > Time To Collision
	Time until a collision with another UE happens

	  > Accuracy
	Accuracy of TTC (dependent on the UE location accuracy)


Table 6.27.1-5: Relative proximity predictions

	Information
	Description

	UE group ID or set of UE IDs
	Identifies a group of UEs or a set of UEs, e.g. internal group ID, external group ID, list of SUPIs, list of GPSIs or other external UE IDs.

	Time slot entry (1..max)
	List of predicted time slots

	  >Time slot start
	Time slot start time within the Analytics target period

	  > Duration
	Duration of the time slot 

	  > UE proximity attribute
	Predicted proximity data 

	      >> relative proximity information
	Predicted information of proximity changes

	      >> Confidence
	Confidence of this prediction

	      >> Sampling Ratio
	Percentage of UEs accounted based on proximity criteria

	Time To Collision (TTC) information
	

	  > Time To Collision
	Time until a collision with another UE happens

	  > Confidence
	Confidence of the prediction

	  > Accuracy
	Accuracy of TTC (dependent on both the UE location accuracy and confidence of the prediction)


6.27.2
Procedures
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Figure 6.27.2-1: Procedure for delivery of relative proximity analytics

1.
The Consumer NF or AF sends a request to the NWDAF for analytics related to relative proximity, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service.


The Analytics ID is set to “Relative Proximity”. The target for analytics reporting can be a single UE, group of UEs (e.g. UE1 and UE2 in Figure 6.27.2-1) or any UE. Analytic filters are set to indicate the proximity range or other criteria to be considered for relative proximity. This can be in the form of an area of interest, specific directions of interest, a ranging distance, a predefined geographic area, or other forms of indication. Other analytics filters can also be set to indicate a minimum or maximum number of UEs to be accounted for relative positioning. Other attributes can be also indicated as part of analytics filters, e.g. defining certain velocity, average speed, orientation or mobility trajectory to be accounted for relative positioning. Furthermore, analytics filters can be set to indicate S-NSSAI, DNN, analytics target period or preferred level of accuracy of the analytics.


The Consumer NF can request statistics or predictions or both for a given time window.

2-5.
If the request is authorized, and in order to provide the requested analytics, the NWDAF may subscribe to OAM services to retrieve relevant information to proximity analytics. The NWDAF may collect MDT input data per individual UE from OAM. An example set of information to be provided to the NWDAF is defined in Table 6.27.1-1.

6-7.
For relative proximity information, if the request is authorized, and in order to provide the requested analytics, NWDAF may follow the UE Input Data Collection Procedure via the DCAF. DCAF may collect proximity related input data directly from the UE Application, and determine a list of UEs fulfilling certain proximity criterion.


NOTE 1:
The UE data collection procedure should be based on clause 6.2.8 of TS 23.288 [5].

NOTE 2:
Different Application IDs of the same DCAF or different DCAFs may be selected for different UEs, since each DCAF can only determine the proximity information for the UEs that have PDU session between UE and DCAF.


The NWDAF subscribes to the AF services as above invoking either Nnef_EventExposure_Subscribe for untrusted DCAF or Naf_EventExposure_Subscribe service for trusted DCAF with (Event ID = Relative Proximity, Event Filter information, Target of Event Reporting). The target of event reporting and / or Event Filter information is set according to the target of analytics reporting and / or analytics filters set during the step 1 of the procedure.


Event filters can be defined for relative proximity to indicate to DCAF on how to process the data from individual UEs to determine the set of UEs to be accounted for relative proximity.


In the case of a trusted DCAF, the NWDAF may provide the Area of Interest, proximity range, predefined geographical area, or other criteria to the DCAF on the resolution of TAIs or any other finer resolution recognizable by the 5GC. In the case of an untrusted DCAF, NEF translates the requested criteria provided as event filter by the NWDAF into geographic zone identifier(s) or other geographic range identifier(s) or geographic direction identifier(s) that act as event filter(s) for the DCAF.


The DCAF may process (e.g. anonymize, aggregate and normalize) the data from individual UEs based on Event Filters indicated by the NWDAF to determine the set of UEs to be accounted for relative proximity before notifying that directly (trusted DCAF) or via NEF (for untrusted DCAF) to the NWDAF. An example set of information to be provided to the NWDAF is defined in Table 6.27.1-2.
NOTE 3:
It needs to be confirmed with SA WG4 the feasibility of whether DCAF can collect the proximity related input data in Table 6.27.1-2 and apply the required processing described in steps 6-7 for input data delivery to NWDAF.
8.
The NWDAF collects input data from AMF as defined in Table 6.27.1-3 via the AMF event exposure service.
NOTE 4:
Step 8 could be performed before step 6 if DCAF cannot determine the set of UEs fulfilling a proximity criterion.
9.
The NWDAF collects input data from the LCS system as defined in Table 6.27.1-3.
10.
The NWDAF collects input data from AF as defined in Table 6.27.1-3 via the SMF event exposure service.
11.
The NWDAF derives requested analytics.

12.
The NWDAF provide requested relative proximity and TTC information to the consumer NF or AF along with the corresponding Validity Period or any Validity Area, Validity Direction of interest or ranging distance, using either the Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Subscribe response, depending on the service used in step 1. An example set of information to be provided to the consumer NF or AF from the NWDAF is defined in Table 6.27.1-3 and Table 6.27.1-4.

13-15.
If at step 1 the consumer NF or AF has subscribed to receive continuous reporting of relative proximity information, the NWDAF may generate new analytics and, when relevant according to the Analytics target period and Reporting Threshold, provide them along with the corresponding Validity Period (or any Validity Area, Validity Direction of interest or ranging distance) to the consumer NF or AF.

6.27.3
Impacts on existing nodes and functionality
NWDAF:

-
An analytics ID for relative proximity and time to collision information:

-
A set of input data from other 5GC NFs (e.g. DCAF) or OAM.

-
A set of output data to other 5GC NFs.

-
A set of analytics filters.

AF:

-
A set of event exposures and event filters for proximity and time to collision information.
DCAF:

-
Support to determine proximity information between different UEs.
OAM:

-
Input data related to proximity information.
*** End of the change ***
�Strange. In those steps you write that the DCAF collects this from the UER application. Please resolve the contradiction


�No rational given why this EN can be deleted. Reinstated it
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