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1
Decision/action requested

The group is requested to discuss the presented arguments and agree on the way forward.
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3
Rationale

3.1
Background

The SA5#99 OAM-SWG executive report [4] identified potential issues with VNF PM&FM data flows requiring special attention of the SA5 work group. An Action Item was assigned to Nokia Networks to prepare a detailed analysis of the identified issues and to propose possible ways for resolving these. The purpose of the present document is to address the above mentioned Action Item.
The potential issues with FM and PM data flows for VNF were first identified at SA5#98bis meeting during technical discussions of the pCR S5A-152072 [2] (previous version S5A-152003) and were further discussed at the SA5#99 in technical discussions of S5-151320 [3] (previous version S5-151318). 
3.2
Technical considerations

With the goal of identifying missing or redundnand data flows and potential locations for the information correlation, contribution [3] captures the "global view" of all PM and FM flows described in MANO GS [1] and adds the "existing" 3GPP SA5 defined data flows. The summary of both flow types is outlined on the Figure 3.2-1 below (copy of "Figure 2 in [3]).
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Figure 3.2-1: Mano GS + 3GPP defined flows (copy of "Figure 2 in [3])
3.2.1
PM data flows

The NFV performance management is addressed by MANO GS [1] sections 4.5.1, 7.1.4, 7.2.7 and 7.3.4.

MANO GS [1] section 4.5.1 states that performance management (together with fault management) supports the assurance aspects of the lifecycle of any instances of NS or VNF with an ultimate goal to support the SLA management. It also mentions the distributed nature of the performance management functionality without providing any specific details.

MANO GS [1] section 7.1.4 provides a definition for the Network Service (NS) performance management interface. According to the table 7.1.4.1, the NS PM interface is applicable only to the Reference Point (RP) Os-Ma-Nfvo with NFVO being the producer and OSS being the consumer of this interface. Section 7.1.4.2 defines two operations ("get PM results" and "notify") without providing any information about direction in which these operations are to be supported. The same section implicitly divides NS performance management data in two categories:

· performance measurement results generated on Network Services;

· performance notifications on Network Services.
The note "(3)" in table 7.1.4.1 states that NFVO may forward to the consumer (OSS) performance information received from other functional blocks and mapped to VNF, NS and combination of those. This note may be interpreted as identifying the "direction" of the performance measurement results flow from NFVO to the OSS. No information is available about the direction of the performance notifications on Network Services. Taking in consideration that the interface defined in section 7.1.4 deals with Network Service level performance data, that Network Services may comprise a combination of VNF(s) and PNF(s) and that the purpose of the performance notifications is to trigger lifecycle management events at the VNFO, it is likely that the direction of such notifications is from OSS to NFVO.

Conclusion #1: Taking into consideration that the "application level" performance management data is available at the OSS (delivered via interfaces Z, X, Y on Figure 3.2-1), that the Network Services comprise both Virtulaized Network Functions and the Physical Network Functions and that the triggering of Network Service LCM operations (specifically scaling) happens at the NFVO, the flow of application-layer performance notifications is in the direction from OSS to the NFVO (arrow "6" on figure 3.2-1 depicts it incorrectly) and the application-layer PM measurements results are not transferred across the Os-Ma-Nfvo RP in any direction.
Conclusion #2: It may be possible that there is a flow of performance measurement results generated on resources (as defined in MANO GS section 7.2.7.2) mapped to VNF, NS or a combination of both on the RP Os-Ma-Nfvo in the direction from NFVO to OSS. However, this is omitted from MANO GS [1] (not explicitly described in section 7.1.4) and may need additional study.
MANO GS [1] section 7.2.7 provides a definition of the Virtualized Network Function (VNF) performance management interface. According to the table 7.2.7.1, the VNF PM interface is applicable to the RP(s) Ve-Vnfm-Vnf (VNF is a producer, VNFM is a consumer) and Or-Vnfm (VNFM is a producer, NFVO is a consumer). The combination of interface description with note"(1)" states that this interface "is related to the behaviour of VNF as an application". The note "(2)" links the application-layer VNF performance-related information to the use case of auto-scaling operations triggered by exceeding pre-defined thresholds. Section 7.2.7.2 defines two operations ("get performance measurement results" and "notify") and divides VNF performance management data in two categories:

· notifications (threshold crossing???) for application-layer performance-related information (refers to "VNF as application");

· performance measurement results generated on resources.

The table 7.2.7.1 states that the performance management interface over the reference point between EM and VNF is out of scope for MANO. In 3GPP defined networks the reference point between EM and VNF is known as Itf-S or Type 1 interface. The data flows Z and X on Figure 3.2-1 (in scope of 3GPP specifications) ensure that the application-layer PM data is available at the EM (for the further availability over a fully standardized Itf-N tagged as flow Y on Figure 3.2-1).

Taking in consideration that the application-layer PM data is available at the EM and that EM already supports standardized means for this data retrieval (over Itf-N), it makes sense to re-use the existing capabilities and consider the transfer of any application-layer performance management data to the VNFM via RP Ve-Vnfm-Em rather than RP Ve-Vnfm-Vnf.
There are no Use Cases documented in MANO GS [1] (or discussed in ETSI NFV IFA) for the application-layer performance management data beside the triggering of LCM operations (scaling). The triggering of LCM operations requires notifications about application-layer performance measurements crossing pre-defined thresholds. Therefore, the only justified flow of application-layer performance data is the flow of PM notifications from EM to VNFM over RP Ve-Vnfm-Em.
Conclusion #3: Taking into consideration that the "application level" performance data is available at the EM (delivered via interfaces Z and X on Figure 3.2-1) and that triggering of VNF LCM operations (specifically scaling) happens at VNFM, the flow of application-layer performance notifications is in the direction from EM to VNFM over RP Ve-Vnfm-Em. There is no UC supporting the transfer of application-layerPM measurements results over RP(s) Ve-Vnfm-Vnf or Ve-Vnfm-Em. The arrow "1" on Figure 3.2-1 should connect functional blocks EM and VNFM and state PM notifications rather than PM.
MANO GS [1] section 7.3.4 provides a definition of the virtualized resources performance management interface. According to the table 7.3.4.1, this interface is applicable to the RPs Or-Vi (VIM is a producer, NFVO is a consumer), Vnfm-Vi (VIM is a producer, VNFM is a consumer) and Ve-Vnfm-em (VNFM is a producer, EM is a consumer). The table 7.3.4.1 does not list the RP Or-Vnfm as one where this interface may be applicable. The combination of the table 7.2.7.1 with operations description in section 7.2.7.2 and table 7.3.4.1 implies that there is an intention to transfer the virtualized resources PM data mapped into VNFs and VNFCs from VNFM to the EM and to the NFVO and the reference point Or-Vnfm is missing from the table 7.3.4.1.
Conclusion #4: There is a flow of performance measurement results generated on resources (as defined in MANO GS section 7.3.4) received from VIM over RP Vi-Vnfm and mapped to VNF by VNFM on the RP Ve-Vnfm-Em in the direction from VNFM to EM. The flow of performance measurement results generated on resources received from VIM over RP Vi-Vnfm and mapped to VNF by VNFM on the RP Or-Vnfm in the direction from VNFM to NFVO is omitted from MANO GS [1] (missing from section 7.3.4 and not explicitly described in section 7.2.7) and may need additional study.

Figure 3.2-2 below depicts the PM flows in 3GPP (green) and MANO (yellow) with performance management results flows currently omitted in MANO/IFA (red).
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Figure 3.2-2: PM flows in MANO GS and 3GPP
3.2.2
FM data flows

The NFV fault management is addressed by MANO GS [1] sections 4.5.1, 7.1.5, 7.2.8, A.2 and B.6.

The Figure 3.2-3 (from section B.6 in MANO GS [1]) shows NFV fault management flows.
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Figure 3.2-3: NFV fault management flow (copied from MANO GS section B.6)

4
Detailed proposal

Proposal #1: Based on conclusions in section 3.2 of the present document, 
submit the following issue for the Joint Workgroup discussion:
· Identify the purpose/motivation on why VNFM/NFVO would need VNF FM of Flow-1 (see note 1).  
 Proposal #2: 
Submit the following issue for the Joint Workgroup discussion:

· Identify the purpose/motivation on why BSS/OSS would need NS PM of Flow-6 (see note 2). 

Proposal #3: Based on Joint Work group results of Proposal 2, SA5 continue to study the Use Cases for performance measurements on virtualized resources and corresponding potential solutions (including mapping of resources performance measurements to VNFs and NSs). Communicate the results of the study to ETSI NFV IFA or conduct further joint study with ETSI NFV IFA.

Proposal #4: Based on Joint Work group results of Proposal 1, SA5 continue to Study the FM data flows in MANO GS and 3GPP and update its TR accordingly. Communicate the results of study to ETSI NFV IFA IFA or conduct further joint study with ETSI NFV IFA.


Note 1: Since VNFM/NFVO is agnostic to the VNF application logic, VNFM/NFVO cannot possibly exercise auto-healing on VNF application faults reported. One task the VNFM/NFVO can do is to display such VNF FM to operators (but it is a task EM or OSS/BSS can/will do). Another task the VNFM/NFVO can do is to correlate the received VNF FM with VR FM (but it is a task OSS/BSS can/will do). A task NFVO can do is to identify NS instance(s) affected by the VNF FM (but it is a task EM or OSS/BSS can do if they are the authorized reader of NS Records).
Note 2: Confirm with ETSI that the purpose of VNFM or NFVO to read the VNF PM is for VNFM or NFVO to play the role of the VNF scaling trigger point and nothing more. If so, OSS/BSS can be a better candidate to play that role since it would eliminate the need for EM to extract, from the high volume of VNF PM, the needed “monitored_parameters” (as specified in NSDs or VNFDs) for VNFM or NFVO to play the role of the VNF trigger point.
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