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Abstract of the contribution: This contribution proposes a new solution on relative proximity analytics.
1. Discussion 
This paper proposes a solution to KI#9 as described in cl. 5.9 of TR 23.700-81 based on relative proximity analytics.
2. Proposal

It is proposed to adopt the following text within TR 23.700-81.   

*** Start of the change ***

6.0
Mapping Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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6.X
Solution #X: Relative Proximity Analytics 
6.X.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.
Similar to other analytics described in TS 23.288 [5], this solution describes input data (see Tables 6.X.1-1 and 6.X.1-2), output analytics in the form of statistics and predictions (see Tables 6.X.1-3 and 6.X.1-4), and procedures (see cl. 6.X.2) to support relative proximity analytics.
Input Data to the NWDAF from different sources
Table 6.X.1-1: Information collected from OAM
	Information
	Source
	Description

	Per UE information
	OAM
	

	>  Speed
	
	UE Speed

	>  Orientation
	
	UE Orientation


Table 6.X.1-2: Information collected via DCAF/ NEF
	Information
	Source
	Description

	Proximity Attribute 
	DCAF / NEF


	Characterise a set of UEs in relative proximity based on the criteria set

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

	  > 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 criteria.

	  > 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 


Output analytics from the NWDAF to the consumer NF
Table 6.X.1-3: 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 


Table 6.X.1-4: 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


6.X.2
Procedures
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Figure 6.X.1-1: Procedure for delivery of relative proximity analytics
1. The Consumer NF 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 information. The target for analytics reporting can be a single UE, group of UEs (e.g. UE1 and UE2 in Figure 6.X.1-1) 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, 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.X.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 data directly from the UE Application. 
Editor’s Note: Whether and how DCAF can collect proximity data is FFS
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 are 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 or other criteria to the DCAF on the resolution of TAIs or any other finer resolution recognisable 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 processes (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.X.1-2.
8.
The NWDAF derives requested analytics.

9.
The NWDAF provide requested relative proximity information to the consumer NF 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 from the NWDAF is defined in Table 6.X.1-3 and Table 6.X.1-4.
10-12.
If at step 1 the consumer NF 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.
6.X.3
Impacts on Existing Nodes and Functionality
NWDAF
- An analytics ID for relative proximity 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 information
DCAF

Support to determine proximity information between different UEs
OAM
Input data related to proximity information
*** End of the change ***
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