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1
Decision/action requested

The group is requested to discuss the presented issues and potential way forward.
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Rationale

 The present contribution was triggered by offline discussion at 3GPP SA5#108 focused on discussion of the contribution [3] introducing a Use Case for NM fetching VNF PM data related to VR directly from VNFM. The aim of this contribution is to analyse the 3GPP Use Cases for VNF PM data related to VR, potential issues related to them and propose a potential way forward.
3.1
Use cases and requirements related to VR PM
The 3GPP Use Case for virtualized resources performance measurements was first introduced as part of the study on nemtwork management of virtualized networks ([1] clause 5.3.2). As part of the use case introduction a statement was made that "Virtualized resource performance measurements may be needed to provide additional information to indicate why VNF is not performing well.". The use case steps ([1] clause 5.3.2.4) illustrate how VR PM data reaches the EM and could be forwarded to the NM, but there was no group agreement on the actual requirement whether the VR PM data is needed at the NM level and should be made available to the NM "Note: The requirement that NM needs VR PM data is TBD.". The PM requirements ([1] clause 6.2.4) cover the delivery of VR PM from VNFM to EM only and talk about mechanism (not VR PM specific) of threshold crossing notifications currently available as part of the PM IRP ([2] clauses 4.4, 5.5 and 5.6).
Observation 1: the only potential use for the VR PM by 3GPP system is to obtain additional information in cases where a VNF is not performing well.

Observation 2: there is no confirmed need for VR PM to be provided to the NM (i.e. the responsibility to identify why a particular VNF may not be performing well lays on EM).
The 3GPP view of PM data flows ([1] clause 7.2.1.1.2) depicted on Figure 7.2.1.1.2-2 [1] is also included below for reference.
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Figure 7.2.1.1.2-2: 3GPP view of PM data flows [1]

The flows Y and 4 are relevant to the topic of the present document:

-
Flow-Y
Via 3GPP defined Reference Point EM reports/relays in correlated form to OSS/BSS the following: VNF application level PM data (received via Flow-X), resources PM data (received via Flow-4) and Non-virtualized NE PM data (received via Flow-Z)

-
Flow-4
VNFM relays resources PM data (mapped to VNF) to EM

The flow 6b may be relevant as well, but has seen very little interest (no use cases) and may be addressed later if necessary:

-
Flow-6b
NFVO relays resources PM data (mapped to VNF and NS) to OSS/BSS

The draft TS 28.500 documents a high level PM use case for mitigating the VNF performance bottleneck ([3] clause 5.4.3.1). The use case states that 3GPP system may use the VNF PM data related to VR to mitigate the VNF performance bottlenecks by requesting VNF LCM operations (e.g. expansion). The PM business level requirements ([3] clause 5.1.4) specify the need for VNF PM data related to VR within 3GPP management system with emphasis on receiving such data from NFV-MANO system.
There are several VNF PM data related to VR use cases documented in draft TS 28.520 [4] addressing various technical aspects of how VNF PM data related to VR collection jobs could be managed, corresponding notifications subscribed and delivered, very close attention is being paid to the threshold crossing alarm mechanism, but none of the use cases explains why VNF PM data related to VR are needed within 3GPP management system and more specifically why they need to be delivered to the NM. The "high level use cases" in TS 28.520 ([4] clause 5.4) only application specific performance data (also known as "legacy PM") and updating the threshold values for PM of virtualized NE. There are no business level requirements in TS 28.520 ([4] clause 5.1) specifying the need for VNF PM data related to VR within 3GPP management system in general and specifically at the NM.
There are well documented solution requirements in TS 28.520 addressing the the mechanisms of VNF PM data related to VR transfer to NM from EM ([4] clause 6.1.1) and VNF PM data related to VR transfer to EM from VNFM ([4] clause 6.1.3).

Observation 3: TS 28.520 lacks business level use cases and requirements justifying the need for VNF PM data related to VR within 3GPP management system in general and specically at the NM. There is a clear disconnect between TS 28.520 and 28.500.

Observation 4: TS 28.520 focuses on specifying solutions for VNF PM data related to VR delivery (to VNFM to EM and EM to NM) but provides no justification (e.g. what kind of VNF PM data related to VR data may be needed at EM or NM and how it may be utilized).

The contribution [5] trying to introduce an alternative solution for VNF PM data related to VR delivery directly from VNFM to the NM triggered heated offline discussion at the SA5#108. While introducing an alternative "diagonal" path skipping the EM it did not provide any justification why VNF PM data related to VR needs to be transferred to NM and how it may be consumed at the NM. There is a revised contribution [8] submitted to SA5#109 (a revision of [5]) that uses potential problems with currently specified solution in TS 28.520 related to transfer of large amounts of VNF PM data related to VR via EM to the NM. However, the contribution [8] does not provide any information on how the VNF PM data related to VR may be consumed and just focuses on eliminating the EM from the VNF PM data related to VR path.
Observation 5: The VNF PM data related to VR collection and transfer solution documented in TS 28.520 has potential issues (waste of Itf-N capacity potentially leading to overload condition and inefficient unjustified data transfer method).
3.2
Potential use of VR PM data in 3GPP system

The only meaningful information about how VNF PM data related to VR could potentially be used by 3GPP system is contained in [1] clause 5.3.2.1 and in [3] clause 5.4.3.1. The first source hints that the VNF PM data related to VR may be useful as additional input to an investigation why a particular VNF is not performing well, while the second source states that it could be used as one of the triggers for VNF bottleneck mitigation actions.
The PM data (related to Virtualized Resources utilization) provided by VNFM to the EM over Ve-Vnfm-Em reference point (according to the ETSI NFV GS IFA008 [10]), can be generated at either VNF or VNFC level. Both data are extremely important for the EM. With NM, the situation is a bit more complex.
So far, SA5 decided to maintain a clean separation between 3GPP NRM and ETSI NFV IM (see [7] and [9]). There are no plans to define new classes in 3GPP NRM corresponding to the ETSI NFV defined VNF and VNFC. The exact mapping between 3GPP MF (corresponds to a standardized entity) and VNF (corresponds to a vendor's product implemented as a virtualized function) is out of scope for standardization. The offline discussions at SA5#108 identified possible way forward: to add a new attribute to the Managed Element class containing the VNF instance ID as a pointer to the VNF realizing the ME. The VNF instance ID may be used to create a logical link between Managed Elements and VNFs (between 3GPP NRM and ETSI NFV IM). The potential relation of ME, MF, VNF and VNFC is illustrated on Figure 1. The PM data at the VNF level produced by VNFM may be consumed by the NM using the VNF instance ID associated with PM measurements to map the data to the ME as MOC. For example, it would be possible to map the virtualized CPU utilization data reported by VNFM for a particular VNF instance to the corresponding ME instance.
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Figure 1: Potential relation of ME, MF, VNF and VNFC

The VNFs are composed of VNFCs. While the VNFC level PM data reported by VNFM to EM can be consumed by EM itself (EM typically comes from the same vendor as VNF and therefore may have full knowledge of internal s/w architecture and roles of individual VNFCs), the NM cannot consume the VNFC level PM data directly because there is no direct mapping between ME/MF and VNFC. In addition, even if the relationship between VNF and VNFC instances (i.e. which VNFC instance "belongs" to which VNF instance) may be known to the NM (see one of the proposed embodiments in the present IR), the actual role of the VNFC and its relationship to the application functionality (i.e. which MF this VNFC supports) is still unknown to the NM.

Observation 6: The VNF PM data related to VR is being delivered to the NM (see TS 28.520 [4]), however based on the existing mechanism, NM cannot know which MF the received VNF PM data related to VR impacts.
3.3
3GPP Measurement definitions related to VR PM
Contribution [6] introduces virtualized resources related measurements to the EPC PM definitions TS. The approach taken by the authors is to use the TF (transparent forwarding) collection method implying that the measurements received from VNFM will be forwarded to the NM without any modifications or re-mapping. All measurements deal with VNF as an entity being measured (one measurement of a particular type per VNF instance) and list ManagedElement as Measurement Object Class. The actual usefulness of such measurements taking into account proprietary nature of VNF internal architecture (and lack of 1:1 mapping between MF and VNF) is questionable. The use case ([6] clause A.37) does not provide sufficient justification for the new 3GPP measurements and actually is more appropriate for a ETSI NFV GS than 3GPP TS. It should be noted that the use of TF collection method implies re-use of measuremens already available elsewhere (at the VNFM in this particular example). However, as of today, there are no measurements defined in ETSI NFV specifications for VNF PM data related to VR.
Observation 7: Proposed new 3GPP measurement definitions (see [6]) related to VR PM do not have sufficient justification highlighting their relevance to 3GPP.

Observation 8: Proposed new 3GPP measurement definitions (see [6]) related to VR PM rely on external measurement definitions that do not exist.

4
Detailed proposal

Based on the observations of section 3.1, an additional discussion is needed to identify the actual need for VNF PM data related to VR being exposed to the NM. A possible alternative could be to limit the consumption of VNF PM data related to VR to EM only.
Based on the observations in section 3.2, an additional discussion is needed to evaluate the usefulness of ME level PM data related to VR at the NM. A possible alternative could be to either limit this data to EM only or consider mapping/transformation at the EM making this data more useful to the NM.

Based on the observations in section 3.3, no new 3GPP measurement definitions at the ME level for data related to VR are needed. A possible alternative (if the group sees the need for measurements related to VR at the NM) could be to investigate possible new measurement definitions at the MF level.
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