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1
Decision/action requested

The group is asked to approve this contribution
2
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3
Rationale

SA2 have studied enablers for network automation aspects for 5G in [2]. The study identified potential work to be addressed by SA5. 
The network level use case is described in use case 14 [1], the identified issue is described in key issue 14 [1] and the solution is described in solution 33 [1]. All 3 parts are quoted below. 
The management use case is to add the service quality information (for example QoE information) produced by the NWDAF as new input to the management system to make the management system aware of service quality of individual network slices that a provisioned as part of an SLA which information is conveyed to the CSP by the CSC. (B2B model). 

----------------------------------Start quote from [1] use case 14---------------------------------------------------------

5.1.14
Use Case 14: How to ensure that slice SLA is guaranteed

5.1.14.1
Description

Considering the limited network resources (e.g., RAN/Transport/ CN resource) and a changing condition (e.g., Signal to Noise Ratio, more and more slices competing shared network resources), there is a risk for operators to guarantee the slice SLA at any time, e.g., how many percent of UEs' Service Experience (i.e. UE QoE or UE Service MoS ) is satisfied in a slice.

It is also not clear for operators how to assert that a slice SLA can be satisfied, and if this is not possible, what SLA can probably be promised to be met for each slice based on the overall consideration of meeting slice SLA of many slices. For example, as follows:
-
When the SLA requirement(s) of some existing slice(s) changes, whether operators can meet the new SLA requirements of the existing slices, if not, what the slice SLA can be supported for operators.
-
After several slices are already created and maintained, whether operators can meet the SLA of the existing slices and the new slice when receiving a new slice instantiation request from a slice customer. If not, what slice SLA can be supported for operators.
The case that UEs in one slice in different geographical areas may have different service experiences due to different network situation (e.g. possibly different transport path from RAN to TN to CN) can be considered.

Required Analytics information shall provide information on how the network meets or is expected to meet SLA:

-
Globally.

-
On a per slice level.

-
On a per geographical area per slice level.

Editor's note:
The granularity of the geographical area is FFS and needs the coordination with SA WG5.
Editor's note:
Whether information on the type (CP or UP) of potential issues is to be provided is FFS and needs the coordination with SA WG5.
The use case describes scenarios in which analytics information that are used to assist the guarantee of slice level SLA, which includes:

-
How/what types of data analytics information that could be provided to OAM to assist the guarantee of slice SLA. Whether there is any need to provide analytics information to NFs.
-
How/what types of network information that are needed for analysis from OAM or from NFs.

The analytics result can be used for operators to assist the adjustment of network resource scheduling to maximize the slices SLA from several aspects, for example, as follows:
-
Whether the SLA of a slice can be satisfied?
-
What distribution of UEs' Service Experience per slice (e.g., how many percent of UE's Service MoS is between 3 and 4 and how many percent of UE's Service MoS is between 4 and 5) can be met?
----------------------------------End quote from [1] use case 14---------------------------------------------------------

----------------------------------Start quote from [1] key issue 14---------------------------------------------------------

5.2.14
Key Issue 14: How to ensure that slice SLA is guaranteed
5.2.14.1
Description

Based on use case #14, following issues need to be studied:

-
Which network slice level KPIs defined in OAM (e.g. TS 28.554 [17]) can be used for analysis to guarantee slice level SLA?
-
Whether OAM may need any information from NF or NWDAF the guarantee of slice level SLA?
-
What and how analytic data is provided to OAM or NFs for the purpose of guaranteeing slice level quality?
The following are examples of how analytics result can be used:

-
Whether slice(s) SLA of a slice can be satisfied?
-
What distribution of UEs' Service Experience per slice (e.g., how many percent of UE's Service MoS is between 3 and 4 and how many percent of UE's Service MoS is between 4 and 5) can be met?

NOTE:
The feature supporting this use case should be defined in Rel-16. And it requires SA WG5 to start the related work, and more coordination with SA WG2. The solution investigation in SA WG2 is suggested to wait for the response of SA WG5 on it.
5.2.14.2
Requirements

It shall be possible to use analytics information to ensure that the SLA with the ASP is guaranteed (on global level, or slice level or in a geographical area per slice level).

----------------------------------End quote from [1] key issue 14---------------------------------------------------------

----------------------------------End quote from [1] solution 33--------------------

.33
Solution 33: Ensure slice SLA is guaranteed within certain region area
6.33.1
Description

6.33.1.1
A Use Case

A possible use case from Key issue#14, is that an SLA has been agreed between MNO and a customer that covers the following KPIs:

-
Number of users (group of users).

-
Different fulfilment for different applications such as:

-
80% of users running application 1 shall have a at least QoE_1 or higher (where QoE_1 might be an agreed MOS value).

-
90% of users running application 2 shall have a at least QoE_2 or higher (where QoE_2 might be an agreed MOS value).

-
etc.

Here it is assumed that a specific slice is going to be used for this customer. The KPIs above are made available for NWDAF.

6.33.1.2
Providing Analytics to OAM to assist SLA monitoring

Assume that the MNO would like to assure that it can support the SLA by allocating a new slice. One way to do this is to set up resources in RAN and in CN allocated to the slice.

One way to proceed is to start letting the customer populate the slice with users by introducing an initial number of users and add more and more UEs into the network and let them start using the applications. Each user is allocated an initial QoS Flow, either per application if multiple QoS Flows are to be used or one general QoS Flow. The QoS profiles shall reflect the requirements of the services mapped on the QoS Flows as well as desired packet treatment at congestion.

Admission control of the UEs allows to increase the maximum number of users belonging to the group. OAM is aware of the number of users in the slice and add more and more when it sees it feasible. NSSF may receive the number of users directly or via NWDAF.

NWDAF also monitor QoE per user and for the whole group in the allocated slice. But it also monitors all other user's QoE that it has a similar KPI for. NWDAF calculates continuously the percentage of UEs in each customer's group of users to measure the fulfilment per application in the groups. OAM may subscribe to QoE info from NWDAF.

Editor's note:
It is FFS whether to monitor or not the QoE for the users that don't have a special agreement with regards to QoE with the MNO or if there are not any users that doesn't have an SLA with regards to QoE.

OAM then uses this info and other info important for reaching the slice KPIs to optimize the resources in RAN and in CN if needed. For optimization done by OAM no further description is done in here in this document and is left for other groups in 3GPP, such as SA WG5 and considered outside of the scope of SA WG2.

NOTE:
OAM for RAN most certainly have a better view on what optimizations can be done compared to letting SA WG2 decide upon this. Also RAN has a very good view on how UEs belonging to a certain slice is being supported by different RAN resources from a characteristics point of view.

When a long enough time has passed and an acceptable stable slice configuration is reached a new number of users may be set.

Editor's note:
How to set long enough time needs to be studied and is FFS and may depend on the KPI to be monitored.

Flow Diagram.
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Figure 6.33.1.2-1

The steps are described here:

0.
Setup of NSSF and NWDAF to start trial phase. The number of users is forwarded from OAM to NSSF. Number of users may be divided per TA. NWDAF receives the KPI used for QoE monitoring.

1.
NSSF do admission control by accepting or not accepting more users to the slice. This acceptance may be done per TA. At each registration AMF forwards a slice request to NSSF. This is done by either local configuration, or UE request a general slice (not available in AMF) which forces AMF to ask NSSF. To assure that the number of users are only taking active users into account, optionally OAM keeps track of actual number of active users with info from gauges in AMF (such as Mean number of registered subscribers in TS 28.552 [15]), and optionally updates NSSF with the difference between previous sent #users and de-registered #users.

Editor's note:
If admission per TA is needed and since the gauges are per slice and AMF, it is FFS whether NWDAF needs to keep track of number of active users per TA. If so NWDAF need to subscribe to registering and de-registering events in AMF.

Editor's note:
How the NSSF keeps track of the number of active users is FFS.
2.
OAM subscribes to QoE information per user or group of users belonging to specific slices with KPIs. And optionally to other/all users in general slices such as MBB, IoT from NWDAF.

3.
Users register and start using the slice.

4.
NWDAF monitor QoE per user or group of users.

5.
NWDAF notify continuously the QoE.

6.
OAM triggers action either in RAN or CN domain to reach the KPI for the slice. This is done under a certain time to assure the slice is stable.

7.
When slice is stable OAM notify a new #users.

The mechanism described above may also support some more dynamic changes for the users in a group to continuously fulfil the KPIs mentioned above.

Admission control may be done by controlling number of users in TAs. NSSF receives information from OAM to take decision on when users in a specific TA may not access the slice.

Editor's note:
It is FFS how often number of users per TA will be updated and therefore how big impact this has on the network. It needs also to be discussed with SA WG5 if this information is available, and on what time basis.

Editor's note:
It is also FFS if TA is fine grained enough to do admission on. Also, it needs to be understood if the impact on the KPIs is acceptable.

NOTE 1:
There is an option that RAN continuously act upon the fast dynamicity within the slice inside the RAN domain, to assure that the slice KPIs are not being underfitting. RAN has knowledge of what UEs belonging to a slice and what resources they are using and the relation to other UEs. It should be considered that there is existing mechanism defined in RAN to monitor a slice. But this is left for other standardizations group, such as SA WG5.
NOTE 2:
This solution needs co-operation between standardization groups as described in the key issue #14
----------------------------------End quote from [1] solution 33---------------------------------------------------------

In SA5 study on management aspects of communication services we have discussed the need for monitoring of SLA for network slicing. The following two potential use cases are described:

- MDA-Assisted network provisioning contributing to SLA assurance

- SLA monitoring for network slicing.

The introduction of solution 33 “Ensure slice SLA is guaranteed within certain region area” in SA2 specifications requires additional management use case which is proposed in this contribution.

In solution 33 a new interface is proposed to be specified between the CN (NWDAF) and the management system that provides service quality information (for example QoE) from the 5G network to the management system. The management system evaluates the service quality information with the statistical KPI’s of which measurements are continuously collected from the RAN and CN, processed and made available to the CSP. The management system provides e2e KPIs on 5GS and network slice level as well as KPIs on RAN, CN and TN level. 

4
Detailed proposal

First change
5
Potential use cases and requirements

5.x
Adjust network slice resources until network slice is stable

5.x.1
Description

An SLA will contain information that will be broken down to service requirements that are conveyed to the CSP by the CSC. The service requirements are used to provision a network slice instance. The number users of the network slice (customers of the CSC) is slowly increased while the network slice resources adapt to changing traffic characteristics.  

The management system continuously supervises the CN, the RAN and TN to find bottlenecks. When a performance degradation impacts the service requirements the management system reconfigures the bottlenecks, in case the reconfiguration is not enough to resolve the performance degradation, the management system restricts the number of active users. 

5.x.2
Potential requirements

REQ-CSM_SQM-CON-x1 The 3GPP management system shall be able to subscribe to and unsubscribe from service quality information (for example QoE information).

REQ-CSM_SQM-CON-x2 The 3GPP management system shall be able to evaluate the service quality information towards the relevant KPI’s.

REQ-CSM_SQM-CON-x3 The 3GPP management system shall be able to initiate appropriate actions in RAN, TN an CN domain.

REQ-CSM_SQM-CON-x4 The 3GPP management system shall be able to set the network slice admission level.

End of changes
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