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Abstract of the contribution: this contribution adds other examples for partition criteria to solution #71 'Representative UEs sampling for data collection'. 
1

Discussion

During SA2#140E, a proposal for Representative UEs sampling for data collection was discussed, where the NWDAF can provide partition criteria to the 5GC NFs when subscribing to event exposure from these NFs for any UE. The solution was revised and approved to be introduced in TR 23.700-91 as solution #71.
During the discussion, some comments were raised regarding the ability of SMF to partition with criteria being "partition with application", as for some scenarios (e.g. predefined PDRs) the SMF may not be aware of applications. NOTE 2 in clause 6.71.3 captures this aspect:
"partition with application" where the SMF would group the UEs based on the application ID, assuming the SMF has the information of all application IDs;
TS 23.503 defines, as per subscription information, Subscriber Category and Allowed Services. Excerpts from TS 23.503 below:
Clause 3.1:

Subscriber category: is a means to group the subscribers into different classes, e.g. gold user, silver user and bronze user.

Clause 6.2:
"The policy control subscription profile information provided by the UDR during the UE Policy Association Establishment procedure using Nudr service for Data Set "Policy Data" and Data Subset "UE context policy control data" is described in Table 6.2-1:

Table 6.2-1: UE context policy control subscription information
	Information name
	Description
	Category

	Subscriber categories
	List of category identifiers associated with the subscriber
	Optional

	Tracing Requirements
	Tracing requirements as defined in TS 32.421 [18]
	Optional

	PEI
	The Permanent Equipment Identifier of the UE.
	Optional

	OSId
	Identifies the operating system supported by UE.
	Optional

	Indication of UE support for ANDSP
	Indicates the UE support for ANDSP.
	Optional

	S-NSSAI subscription information
	Contains the list of subscribed S-NSSAIs, its associated subscribed DNNs. For each DNN, the Allowed PDU session types and the Allowed SSC modes.
	Optional


[…]

The policy control subscription profile information provided by the UDR at PDU Session establishment, using Nudr service for Data Set "Policy Data" and Data Subset "PDU Session policy control data" is described in Table 6.2-2.

Table 6.2-2: PDU Session policy control subscription information
	Information name
	Description
	Category

	Allowed services
	List of subscriber's allowed service identifiers
	Optional

	Subscriber categories 
	List of category identifiers associated with the subscriber
	Optional

	Subscribed GBR
	Maximum aggregate bitrate that can be provided across all GBR QoS Flows for the DNN and S-NSSAI.
	Optional

	ADC support
	Indicates whether application detection and control can be enabled for a subscriber
	Optional

	Subscriber spending limits control
	Indicates whether the PCF must enforce policies based on subscriber spending limits
	Optional

	IP index information
	Information that identifies the IP Address allocation method during PDU Session establishment
	Optional

	Background Data Transfer Reference ID(s)
	Reference ID(s) for Background Data Transfer Policies that apply to the UE.
	Optional

	Local routing indication
	Indication on whether AF influence on traffic routing is allowed or not allowed
	Optional

	[…]
	
	


The Allowed services may comprise any number of service identifiers allowed for the subscriber in the PDU Session. The PCF maps those service identifiers into PCC rules according to local configuration and operator policies.

The Subscriber category may comprise any number of identifiers associated with the subscriber (e.g. gold, silver, etc.). Each identifier associates operator defined policies to the subscriber that belong to that category.

The subscriber category (resp. the allowed services) is criteria that could well apply to partitioning for AMF events (resp. SMF events). It is proposed to add these examples to the partition criteria examples already provided in clause 6.71.3.
2
Proposal

It is proposed to update TR 23.700-91 as follows.

*** Start Change ***
6.71.3
Procedures

The procedure as per Figure 6.71.3-1 illustrates how partition criteria can be used by NWDAF and the NF during data collection for a group of UEs or for any UE.
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Figure 6.71.3-1: Representative UEs sampling for data Collection from NF
1.
The NWDAF Service Consumer subscribes to / requests analytics information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe / Nnwdaf_AnalyticsInfo_Request service operation. The NWDAF Service Consumer provides among others input parameters (as detailed in TS 23.288 [5] clause 6.1.3) the Target of Analytics Reporting that indicates the objects for which Analytics information is requested, such as a group of UE(s) or any UE (i.e., all UEs).

2.
The NWDAF sends a request to NRF/UDM/BSF to determine which NF(s) is/are managing the UEs.

3.
The NWDAF subscribes to the NF (e.g. AMF or SMF) event exposure. To alleviate the signaling and data collection load, the NWDAF provides as Event Reporting Information in the Event Exposure service a sampling ratio to the NF, together with the "partition criteria" parameter. This is to inform the NF how to group the UEs before applying the sampling ratio. Depending on the analytics required by the NWDAF Service Consumer and based on local configuration, the NWDAF sets the value of the "partition criteria" to service or network information related to UEs, and specifies a sampling ratio. There can be multiple partition criteria in a single request from NWDAF.

NOTE 1:
Some examples of "partition criteria" that can be used for AMF event exposure:


"partition with Type Allocation Code" where AMF would group the UEs based on their Type Allocation Code;


"partition with PLMN code" where the AMF would group the UEs based on their home operator;


"partition with geographical area" where, for large areas, the AMF would group the UEs in sub-areas;


"partition with mobility type" where the AMF would group the UEs based on whether they are stationary or not;
"partition with Subscriber Category" where AMF would group the UEs based on their subscriber category identifiers (see TS 23.503 clause 6.2).
NOTE 2:
Some examples of "partition criteria" that can be used for SMF event exposure:


"partition with application" where the SMF would group the UEs based on the application ID, assuming the SMF has the information of all application IDs;

"partition with Allowed Services" where SMF would group the UEs based on their allowed service identifiers (see TS 23.503 clause 6.2);

"partition with S-NSSAI" where the SMF would group the UEs based on the network slice they are using.
NOTE 3:
Some examples of "partition criteria" that can be used for AF event exposure:


"partition with Expected UE Behaviour parameters" where AF would group the UEs based on for example their traffic profile.

4.
The NF groups the targeted UEs (i.e., creates sub-populations/strata) based on the partition criteria parameter.

NOTE 4:
The NWDAF can also provide event filters during step 3, in which case these filters need to be considered by the NF.

5.
From each sub-population/stratum, the NF selects a subset of UEs by sampling randomly from each sub-population according to the sampling ratio. This means that each sub-population/stratum has the same sampling ratio regardless of the size of the sub-population/stratum.

6.
The NF sends only the notifications regarding the selected UEs to the NWDAF.

7-8.
Based on collected data, the NWDAF derives analytics and responds to the request from the NWDAF service consumer.

NOTE 5:
The procedure above can also be used if a data collection coordination function is introduced between NWDAF and NFs acting as data sources for data collection. The NWDAF provides partition criteria to the data collection coordination function, and the data collection coordination function relays the partition criteria to the NFs acting as data sources for data collection.

*** End Change ***
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