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Abstract of the contribution: This contribution proposes solution for Key Issue 4: Interactions with OAM for Data Collection and Data Analytics Exposure to help OAM perform slice resource adjustment to guarantee slice SLA. 
1. Discussion
This solution addresses Key Issue 4: Interactions with OAM for Data Collection and Data Analytics Exposure to help OAM perform slice resource adjustment to guarantee slice SLA (Service Level Agreement). 
Currently, operator may not accurately configure/adjust slice resource, considering that:
· Current Status for Tenant:

· Tenants of a network slice care most about KPI (Key Performance Indicator) related with how many percent UEs’ service experience satisfy instead of 3GPP features. 

· In order to determine that KPIs, the tenants measure end user service experience (i.e. Service Mean Opinion Score, Service MOS) to get that KPI. 

· Current Status for Network:

· Operator care most about KPI related with how many percent UEs’ service experience satisfy using 3GPP feature(s). 

· However operator cannot determine that KPI as operator is not able to accurately measure end user service MOS. 

At the moment, OAM in SA5 could adjust the network slice resource by monitoring the Performance Measurement for gNB and CN, End to end KPI of 5G network and network slicing. For example, by measuring Upstream/Downstream Throughput for Network and Network Slice Instance (as defined in TS 28.554), OAM evaluates system load of end to end network slice. If these Throughputs cannot meet the performance requirement, OAM will perform some actions e.g. resource reallocation, reconfiguration, and capacity relocation to the network slice instance
However, so far OAM is network oriented rather than service oriented. Though OAM can measure the performance of 5G network and network slicing, it cannot figure out how many percent UEs’ experience satisfy per application from the Performance Measurement for gNB and CN, End to end KPI. 

Thanks to NWDAF in SA2 can collect Service Data which include end user service experience from AFs or Network Data which impacts the end user experience, the percentage of UEs’ experience per application could be observed or measured (see Solution 3: QoS Profile Provisioning in TR 23.791). 
Considering a network consists of one or more slices which each slice has one or more applications, then e.g. a linear regression model per application could be trained and evaluated as follows:
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Where,
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 is the how many percent UEs’ service experience is satisfied for the [image: image10.png]


th given application, e.g. for voice service, 85% of the users’ service experience is required to be satisfied;
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 is an input variable vector i.e. Performance Measurement for gNB and CN, End to end KPI defined by SA5/OAM, e.g. [image: image14.png]


 is Registered Subscribers of network and [image: image16.png]


 is End-to-end Latency of 5G Network. 
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 is a parameter vector, as known as weight vector.
Based on the model in formula (1) ~ (𝑀) and the tenant requirement (1) ~ (M) about how may percent UEs’ experience per application should be satisfied, e.g.
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Then a set of Performance Measurement for gNB and CN, End to end KPI values combination(s) is found (which can meet the tenant requirement (1) ~ (M) at the same time) and fed to OAM, assisting OAM to perform resource adjustment if the network slice cannot meet the tenant requirement.
2. Introduction
This solution is based on the Option B as shown in S2-186972 which has been discussed in the SA2#128 meeting, i.e.,

Option B:



3. Proposed Changes
We propose to document the options and the discussion in the solution section of the TR 23.791 as follows.
***** Beginning of changes *****
6.X
Solution X: Slice Resource Adjustment based on NWDAF output
6.X.1
Description

This is a solution to Slice Resource Adjustment associated with Key Issue#4: Interactions with OAM for Data Collection and Data Analytics Exposure.
From tenant point of view, one of KPIs that tenant care most about is how many percent UEs’ service experience satisfy (instead of 3GPP features). In order to determine that KPI, tenant usually measure end user service experience (i.e. Service Mean Opinion Score) as tenant well know their own service logic.

From operator point of view, one of KPIs that operator care most about is also how many percent UEs’ service experience satisfy (using 3GPP features). However, operator cannot determine that KPI as operator is not able to accurately measure end user service experience from tenant. 
Thanks to the Solution 3: QoS Profile Provisioning, NWDAF could also measure the end user service experience and accordingly NWDAF could derive how many percent UEs’ service experience satisfy. 
OAM does not take into account the KPI about how many percent UEs’ experience satisfy and consequently may not accurately adjust slice resource (though OAM can roughly adjust the network slice resource based on Performance Measurement for gNB and CN, End to end KPI as defined in TS 28.55x series).
It is proposed that, the NWDAF should take into account both the Performance Measurement for gNB and CN, End to end KPI from OAM and how many percent UEs’ service experience satisfy to train a slice resource model, which accurately reflect the relationship between how many percent UEs’ service experience satisfy and the Performance Measurement for gNB and CN, End to end KPI. 

Assuming that:

1) there are N slices and each slice could be are composed of multiple applications; 

2) NWDAF have trained a Slice Resource Model per application for each slice;

3) Each slice has its own requirement i.e. how many percent UEs’ experience per application satisfy per application. 
Then NWDAF can easily cooperate with OAM to accurately adjust network slice resource by directly providing a list of Performance Measurement for gNB and CN, End to end KPI to OAM.
6.X.1.1
Information for the support of Slice Resource Adjustment
The Performance Measurement for gNB and CN, End to end KPI from the OAM and how many percent UEs’ service experience satisfy by NWDAF are defined in Table 6.X.1.1-1~3 and Table 6.X.1.1-4, respectively.

Table 6.X.1.1-1: Performance measurements for gNB from OAM
	Information
	Presence
	Source
	Description

	S-NSSAI
	M
	OAM
	To identify the slice instance and support analytics per slice instance 

	UL or UL F1-U Packet Loss Rate for gNB-CU
	O
	OAM
	As defined in clause 5.1.1.1 TS 28.552[x1]

	DL Packet Drop Rate for gNB-CU
	O
	OAM
	As defined in clause 5.1.1.2 TS 28.552[x1]

	Average Packet Delay DL in CU-UP or on F1-U for gNB-CU
	O
	OAM
	As defined in clause 5.1.1.3 TS 28.552[x1]

	Mean or Maximum number of RRC Connections for gNB-CU
	O
	OAM
	As defined in clause 5.1.1.4 TS 28.552[x1]

	Number of UE Context Release Requests for gNB-CU
	O
	OAM
	As defined in clause 5.1.1.5 TS 28.552[x1]

	DL F1-U Packet Loss Rate for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.1 TS 28.552[x1]

	DL Packet Drop Rate for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.2 TS 28.552[x1]

	Average Packet Delay DL in gNB-DU or DL air-interface
	O
	OAM
	As defined in clause 5.1.2.3 TS 28.552[x1]

	IP Latency in DL for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.4 TS 28.552[x1]

	Number of UE Context Release Requets for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.5 TS 28.552[x1]

	DL or UL Total PRB Usage for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.6.1/2 TS 28.552[x1]

	Distribution of DL or UL Total PRB usage for gNB-DU
	O
	OAM
	As defined in clause 5.1.2.6.3/4 TS 28.552[x1]

	Average DL or UL UE throughput in gNB-DU
	O
	OAM
	As defined in clause 5.1.2.7.1/3 TS 28.552[x1]

	Distribution of DL or UL UE throughput in gNB-DU
	O
	OAM
	As defined in clause 5.1.2.7.2/4 TS 28.552[x1]

	Volume of unrestricted UL or DL UE data in gNB-DU
	O
	OAM
	As defined in clause 5.1.2.7.5/6 TS 28.552[x1]


Table 6.X.1.1-2: Performance measurements for CN from OAM
	Information
	Presence
	Source
	Description

	S-NSSAI
	M
	OAM
	To identify the slice instance and support analytics per slice instance 

	Mean or Maximum number of Registered Subscribers for AMF
	O
	OAM
	As defined in clause 5.1 TS 28.553[x2]

	Mean or Maximum number of PDU Sessions for SMF
	O
	OAM
	As defined in clause 6.1 TS 28.553[x2]

	Number of incoming GTP data packets on the N3 interface, from (R)AN to UPF
	O
	OAM
	As defined in clause 7.1.1 TS 28.553[x2]

	Number of outgoing GTP data packets of on the N3 interface, from UPF to (R)AN
	O
	OAM
	As defined in clause 7.1.2 TS 28.553[x2]

	Number of octets of incoming GTP data packets on the N3 interface, from (R)AN to UPF
	O
	OAM
	As defined in clause 7.1.3 TS 28.553[x2]

	Number of octets of outgoing GTP data packets on the N3 interface, from UPF to (R)AN
	O
	OAM
	As defined in clause 7.1.4 TS 28.553[x2]

	N6 incoming or outgoing link usage
	O
	OAM
	As defined in clause 7.2 TS 28.553[x2]


Table 6.X.1.1-3: End to end KPI from OAM
	Information
	Presence
	Source
	Description

	S-NSSAI
	M
	OAM
	To identify the slice instance and support analytics per slice instance 

	Registered Subscribers of network and network Slice Instance
	O
	OAM
	As defined in clause 6.2.1 TS 28.554[x3]

	Registration success rate of one single network slice instance
	O
	OAM
	As defined in clause 6.2.2 TS 28.554[x3]

	End-to-end Latency of 5G Network
	O
	OAM
	As defined in clause 6.3.1 TS 28.554[x3]

	Upstream Throughput for Network and Network Slice Instance
	O
	OAM
	As defined in clause 6.3.2 TS 28.554[x3]

	Downstream Throughput for Single Network Slice Instance
	O
	OAM
	As defined in clause 6.3.3 TS 28.554[x3]

	Upstream Throughput at N3 interface
	O
	OAM
	As defined in clause 6.3.4 TS 28.554[x3]

	Downstream Throughput at N3 interface
	O
	OAM
	As defined in clause 6.3.5 TS 28.554[x3]

	RAN UE Throughput
	O
	OAM
	As defined in clause 6.3.6 TS 28.554[x3]

	Mean number of PDU sessions of network and network Slice Instance
	O
	OAM
	As defined in clause 6.4.1 TS 28.554[x3]

	Virtualised Resource Utilization of Network Slice Instance
	O
	OAM
	As defined in clause 6.4.2 TS 28.554[x3]


Table 6.X.1.1-4: How many percent UEs’ service experience satisfy by NWDAF
	Information
	Presence
	Source
	Description

	S-NSSAI
	M
	AMF
	To identify the slice instance and support analytics per slice instance 

	Application ID
	M
	AF/PCF
	To identify the service and support analytics per type of service e.g. voice or video

	How many percent UEs’ service experience satisfy
	M
	NWDAF
	To indicate how many percent UEs’ service experience is satisfied (observed/measured by NWDAF) , e.g. 60% UE’s service experience is satisfied for voice service [NOTE X]

	NOTE X: How many percent UEs’ service experience satisfy could be derived based on the end user experience measured by NWDAF as specified in Solution 3.


6.X.1.2
Procedure to support Slice Resource Adjustment
The OAM interacts with NWDAF to get values of Performance Measurement for gNB and CN, End to end KPI for future resource adjustment according to the following procedure: 
The OAM interacts with NWDAF to get values of Performance Measurement for gNB and CN, End to end KPI for future resource adjustment according to the following procedure: 
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Figure 6.X.1.2-1: Procedure to support Slice Resource Adjustment
0. Based on Performance Measurement for gNB and CN, End to end KPI from OAM and how many percent UEs’ service experience satisfy, NWDAF train a slice resource model, which accurately reflect the relationship between how many percent UEs’ service experience satisfy and the Performance Measurement for gNB and CN, End to end KPI. 
Based on the slice resource model per application and slice requirement for each slice i.e. how many percent UEs’ service experience should be satisfied per application, the NWDAF could derive a list of Performance Measurement for gNB and CN, End to end KPI.
1. [Conditional] if e.g. the network slice cannot meet the tenant requirement, OAM invokes the Nnwdaf_AnalyticsInfo_Request to the NWDAF. Then NWDAF response the list of Performance Measurement for gNB and CN, End to end KPI to the OAM, cooperating with OAM to adjust network resource.
6.X.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.

NWDAF consumes the performance management services defined in SA5 and collects data from OAM.
OAM may request or subscribe to analytics through the SBI provided by NWDAF.
NWDAF: In actual network, NWDAF provides data analytics service to other 5GC NFs in the control network plane, while OAM locates in the management network plane. NWDAF needs to interact with OAM through a broker or directly in management network plane. 
Editor's note:
The broker between NWDAF and OAM depends on implementation. It is out of scope of SA2. 
6.X.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level.
***** End of Changes *****
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NWDAF retrieves network KPIs from OAM;


NWDAF provides a set of recommended network KPIs combination(s) to the OAM 


OAM adjust slice resource if the network slice cannot meet the tenant requirement
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