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	Reason for change:
	The 3GPP system is a resource limited system, no matter whether the NF is working on virtualized resources or physical resources. 
Resource shortage would affect the QoS and potentially impact users’ quality of experience (QoE), e.g., by lowering the users’ data throughput, prolonging the users’ data delay, raising the rejections for the establishment of new connections (e.g., RRC connection), sessions (e.g., PDU session) and resources (e.g., QoS flows, DRBs, etc.) and increasing the drops of the existing connections, sessions, and resources. 
Resource excess would cause wastage that leads to additional CapEx and OpEx.
Therefore, it is imperative to ensure optimum and efficient resource utilization for the NFs.
The resource utilization of an NF is heavily dependent on traffic patterns, which could vary in different areas (e.g., business area, entertainment area, and residential area) in different time periods. It is desirable that the spare resource of the low-usage areas can be allocated to the busy areas.
It is expected that MDA can perform an analysis of the resource utilization for NFs to indicate the resource usage patterns in the past and predict the resource usage trend for some time periods in the future.
It is also very useful that MDA provides recommendations to orchestrate the resources among NFs between the low usage and high usage areas for some time periods. The recommended actions could be for example to schedule the "scale in" and "scale out" of VNFs to optimize the allocation of the virtualized resources.
The resource utilization analysis is also studied in TR 28.809.
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	1st modified section


[bookmark: _Toc105572826][bookmark: _Toc113619496][bookmark: _Toc105572963][bookmark: _Toc113619632]7.2.x	Resource related analytics
[bookmark: _Toc105572827][bookmark: _Toc113619497]7.2.x.1	NF resource utilization analysis
[bookmark: _Toc105572828][bookmark: _Toc113619498]7.2.x.1.1	Description
This MDA capability is for analysis of resource utilization of 3GPP NFs.
[bookmark: _Toc105572829][bookmark: _Toc113619499]7.2.x.1.2	Use case
The 3GPP system is a resource limited system, no matter whether the NF is working on virtualized resources or physical resources. 
Resource shortage would affect the QoS and potentially impact users’ quality of experience (QoE), e.g., by lowering the users’ data throughput, prolonging the users’ data delay, raising the rejections for the establishment of new connections (e.g., RRC connection), sessions (e.g., PDU session) and resources (e.g., QoS flows, DRBs, etc.) and increasing the drops of the existing connections, sessions, and resources. This may also consequently lead to risking or failing SLAs.
On the other hand, resource excess would cause wastage that leads to additional CapEx and OpEx.
Therefore, it is imperative to ensure optimum and efficient resource utilization for the NFs.
The resource utilization of an NF is heavily dependent on load or traffic patterns, which could vary in different coverage areas (e.g., business area, entertainment area, and residential area) and in different time periods (weekdays and time of the day). It is desirable that the spare resource of the low-usage areas can be allocated to the busy areas.
It is expected that MDA can perform an analysis of the resource utilization for physical resources or virtualized resources for the 3GPP NFs (in a specific domain or cross domains) to indicate the resource usage patterns in the past and predict the resource usage trend for some time periods in the future. The physical resources to be analyzed may include hardware resources (e.g., CPU), DL and UL PRBs (for gNB), etc., while the virtualized resources to be analyzed may include virtual CPU, virtual memory, virtual disk, etc.
It is also very useful that MDA provides recommendations that can be utlised to efficiently orchestrate the resources among NFs between the low usage and high usage areas for some time periods. The recommended actions could be for example to schedule the "scale in" and "scale out" of VNFs via ETSI MANO system to optimize the allocation of the virtualized resources.
7.2.x.1.3	Requirements
Table 7.2.x.1.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-RES_UTI_ANA-01
	MDA capability for resource utilization analysis shall include identifying the 3GPP NFs with low usage of physical resources (see Note 1).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-02
	MDA capability for resource utilization analysis shall include identifying the 3GPP NFs with high usage of physical resources (see Note 1).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-03
	MDA capability for resource utilization analysis shall include providing the prediction of physical resource usage for a 3GPP NF (see Note 1).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-04
	MDA capability for resource utilization analysis shall include identifying the 3GPP NFs with low usage of virtualized resources (see Note 2).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-05
	MDA capability for resource utilization analysis shall include identifying the 3GPP NFs with high usage of virtualized resources (see Note 2).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-06
	MDA capability for resource utilization analysis shall include providing the prediction of virtualized resource usage for a 3GPP NF (see Note 2).
	NF resource utilization analysis

	REQ-RES_UTI_ANA-07
	MDA capability for resource utilization analysis shall include providing recommended actions to orchestrate the resource allocation for 3GPP NFs.
	NF resource utilization analysis

	NOTE 1: The requirement is valid only if the subject 3GPP NF uses physical resources.
NOTE 2: The requirement is valid only if the subject 3GPP NF uses virtualized resources.



	End of modified sections



3GPP
