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1	Decision/action requested
Discuss and approve on the text proposal.
2	References
[REF-A]	TR 32.842 Telecommunication management; Study on network management of Virtualized Networks.
3	Rationale
Based on the use case of failure management when the alarm is generated by NFVI (see clause 5.1.3 in [REF-A]) and the use case on failure management when the alarm is generated by VNFC (see clause 5.1.5 in [REF-A]), and the availability of potential requirements related to VNF auto-healing, it is proposed to add the management procedures for on-demand VNF healing by EM and VNF auto-healing by VNFM.

4	Detailed proposal
It is proposed to make the following changes to TR 32.842 v121 [REF-A].
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[bookmark: _Toc425931709][bookmark: _Toc426099191][bookmark: _Toc425927320]7.3.X.1	Procedure flow for on-demand VNF healing by EM
The main steps for the FM procedure flow for on-demand VNF healing by EM are:
1.	VNFM has received VR and VNF-related fault notifications. The VNFM identifies which VNFs are impacted based on such failure reports. No VNF auto-healing by VNFM is performed, e.g., because of unavailability of auto-healing scripts, or because the policy for auto-healing is not active or not applicable.
2.	VNFM creates a VNF-related virtualised resource fault report and sends it to the corresponding EM.
3.	VNF detects the VNF application failure (e.g., virtualised resource failures may lead to a VNF application failure) and sends a fault report to EM.
4.	Based on failure reports from steps 2 and 3, the EM makes correlation and analysis of impact. The EM determines the corrective action to be performed by healing the VNF.
5.	EM requests the VNFM to execute the VNF healing, passing enough information to determine the VNFC(s) that shall be recovered.
6.	Start notifications of the VNF lifecycle operation are sent by the VNFM to subscribed functional blocks, including e.g., EM (refer to step 6a in Figure 7.3.X-1) and NFVO (refer to step 6b in Figure 7.3.X-1).
7.	VNFM, NFVO and VIM execute the steps to terminate the impaired VNFCs, re-create the affected VNFCs, and configure the VNF/VNFCs based on the re-deployed VNFC instances.
8.	End notifications of the VNF lifecycle operation are sent by the VNFM to subscribed functional blocks, including, e.g., EM (refer to step 8a in Figure 7.3.X-1), and NFVO (refer to step 8b in Figure 7.3.X-1).
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 Figure 7.3.X-1: On-demand VNF healing by EM.

7.3.X.2	Procedure flow for VNF auto-healing by VNFM 
The main steps for the FM procedure flow for VNF auto-healing by VNFM are:
1.	VNFM has received VR and VNF-related fault notifications, and it identifies which VNFs are impacted based on such failure reports.
2.	VNFM determines auto-healing to be executed, e.g., because of availability of auto-healing scripts, and the auto-healing policy is active.
3.	Start notifications of the VNF lifecycle operation are sent by the VNFM to subscribed functional blocks, including, e.g., EM (refer to step 3a in Figure 7.3.X-2), and NFVO (refer to step 3b in Figure 7.3.X-2).
4.	VNFM, NFVO and VIM execute the steps to terminate the impaired VNFCs and re-create the affected VNFCs and configure the VNF/VNFCs based on the new re-deployed VNFC instances.
[bookmark: _GoBack]5.	End notifications of the VNF lifecycle operation are sent by the VNFM to subscribed functional blocks, including, e.g., EM (refer to step 5a in Figure 7.3.X-2), and NFVO (refer to step 5b in Figure 7.3.X-2).
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 Figure 7.3.X-2: Auto-healing of VNF by VNFM.
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