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Decision/action requested

The group is requested to note the minutes of the breakout session.
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Minutes
The breakout session took place during Q2 on Wednesday, March 29th 2017. The session was chaired by Joan Triay (DOCOMO) and minuted by Anatoly Andrianov (Nokia).
The relevant contributions for the breakout session have been identified:

· S5-171597 [1]

· S5-171827 [2]

· S5-171846 [3]

The contribution 827d6 [2] was presented by Vladimir Yanover (Cisco) to start the discussion (figure 4.2-1). Some SA5 participants expressed concern with the UML not showing relationship between NSI and NSSI as "inheritance".
· NSSI may be providing service, but not "end-to-end service"

· Only NSI can provide "end-to-end" service

· NSI inheriting fron NSSI also provides service, but adds the "end-to-endness" to it.

· Whether SA5 needs to define the meaning of end-to-endness (aka completeness) is open for discussion (the value of such definition in SA5 is unclear)

Joan Triay (DOCOMO) asked whether participants of SA5 have any concerns with the statements presented in [2].

Vladimir answered that if the diagram is updated, some of the statements in [2] become redundant.

Zhang Kai (Huawei) stated that the change (addition of inheritance) of the UML diagram has not happened yet as part of the changes proposed in [2].

No concerns with the proposals of [2] have been expressed.

The group was invited to re-state the motivations for the introduction of inheritance.

Vladimir stated:

· The idea of network slice being independent element of the class hierarchy needs to be discussed (there is no benefit of having network slice as class). Currently figure 4.2-1 shows both NSI and NSSI and containment relationship between them.
Yizhi stated:

· We need to show the value of the new relationship (inheritance). The value of containment is pretty clear, the value of inheritance could be in the properties of one class being applicable to the other class (child inherits properties of a parent).

· Vladimir: agrees that it is important to highlight that NSI as a child inherits properties of NSSI as a parent.

· Yizhi: what attributes/properties of NSSI will be useful for NSI?
· Vladimir: reversed the question – what would be benefit of having independent classes (not inherited). Having NSI inheriting NSSI is "possible" (so far, nobody challenged if it's possible or not).
· Yizhi: suggested to focus on the question whether it is "necessary" to have inheritance

· Yizhi stated that from the perspective of a management function (NSMF vs NSSMF) these two are completely different.

· Brendan stated that we have not completed the sudy yet and have not yet identified any common properties of NSI and NSSI. Introducing inheritance would lock us into a specific set of solutions and prevent us from properly analysing the concepts. Possible endless argument if some Use Cases are not satisfied by architecture where NSI inherits from NSSI. The inheritance will be "limiting" our flexibility in the study.

· Vladimir stated that we already have a UML diagram (that has some details) and that the existence of this diagram is now being challenged by Brendan

· Vladimir mentioned that we already describe NS and NSS with corresponding management functions NSMF and NSSMF. So, we already locked-in the architecture (now it's probably too late to talk about inheritance, not too early). The relationship between NSI and NSSI (NS and NSS) needs to be discussed regardless of what entities manage them. The only "special" thing/point differentiating NSI from NSSI is the property of completeness. Vladimir invited alternative opinions (additional differences).

· Brendan re-iterated that in 3GPP we are contribution based and any change requires proper contribution with analysis and group agreement (only agreed change proposals may be accepted). It's questionable that "all attributes and operations" are same between NSI and NSSI (inheritance adds not only attributes, but also the operations).

· Vladimir reinded that breakout session intended to be an open discussionbefore we could have initial agreement and proceed into contributions phase.

· Yizhi – the question is how do we present network slice to the consumer. The inheritance may or may not add value in the presentation to the consumer (it may be limited just to modelling optimization approach). The instance Ids of NS class vs Ids of NSS class… when NS inherits from NSS, NS will have NSS Id… but "only one". In this case NS instance will be contained multiple times.

· Vladimir stated that multiple Ids of the same instance is not a problem (they are considered aliases).

· Yizhi gave example that NSI will have an Id of NS type and another Id of NSS type. This is apparently a problem for Intel.

· Brendan – the complication of modling (e.g. inheritance) are subject of design phase not study phase.

· Edwin – the justifications for inheritance and for containment are completely different. There are independent topics of discussion. Inheritance is simply a documentation "tool" – it does not make any difference for implementation. We need to analyse if one is a sub-set of another (from the properties perspective). The containment idea is where the DN (Ids) come into play. An interesting question is justification of containment (why would "big one" contain the "little one"?). The reason for NSI to contain multiple NSSIs is that one NSSI does not provide something.

· Vladimir commented that now we also have containment of NSSIs by other NSSIs.

· Ediwn – inheritance is just "documentation tool".

· Ashiq (DOCOMO) we have cardnality 0..N in the current diagram. The problem of IDs won't be new (exists with the current figure). Whether containment or inheritance – what problem are we trying to solve?

· Yizhi (presenting white board figure #1): NS class has one Id defined, NSS class has one Id defined in inheritance case. In containment case each "member" (constituent of NSI) will have own Id.
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· Anatoly: when you inherit, you may leave inherited ID attribute as is, or override it with a different one.

· Edwin: DN approach puts some limitations on how the IDs can be used and assigned
· Yizhi: the DN (ID) needs to reflect the nature of the class (ID is class-specific… it has class name as part of the ID)

· Vladimir: fail to see a problem with the scenario presented by Yizhi
· Yizhi: if we use inheritance, the whole DN concept is broken

· Ann-Marie (Gemalto): is it possible that 3GPP NSI is a NSSI for another entity (do we allow 3GPP slices to be used as building blocks of "bigger" slices)? Implies that inheritance approach supports this.

· Edwin – in containment diagram the "top" one (NSI) inherits from the "bottom" one (NSSI) and has more attributes than the "bottom" one. NSI has more attributes than NSSI. In your management tree you have instances of the NSI and the instances of NSSI… Use of private names is possible (ID aliases) is possible and is not preventing us from having inheritance (Yizhi's problem is in a different dimension).

· Joan (DOCOMO): to Yizhi - why do you need to build two different IDs in the classes?

· Joey: the discussion topic is about slice inheriting from subnet. Slice can contain multiple subnets… therefore we have multiple inheritance (mixes the concept of inheritance with containment).

· Yizhi we could have one Id – both NSI and NSSI can inherit from the "Top" (get their ID attribute from the top). The Id attributes won't be introduced for the NSI and NSSI classes, but Id will be inerited by both from the Top.

· Edwin – again we mix the concepts of inheritance with containment. The fact that there are multiple instances of NSSI does NOT imply that NSI has multiple parents (still single inheritance).
· Edwin – if we introduce inheritance (or not), the containment and IDs does not change… and still needs to be addressed.

· Joan – agree with the last statement

· Brendan – the level of detail is too low for this phase of a study. For the alarm aggregation it is important to know how the IDs are related… 

· Joan – what is the purpose of differentiating NSI and NSSI???

· Joan – what we have as a slice ("complete" from other perspective) could be a building block of something else?

· Brendan – the NSSI has self-containment property (NSSI can contain other NSSIs). NSI does not have such property – NSI cannot contain other NSIs.

· Joan, Ann-Marie – disagree with this statement

· Yizhi – then NSSI can contain NSI (this is a problem)

· Vladimir (to last comment from Yizhi) – we don't see a UC (yet) for the slice to be contained in something else. But it's not mandatory to have this restriction (NSI is not allowed to be contained by something else) in our data model. It's possible that this containment is above our scope.

· Edwin one of the reasons for differentiation is that the properties of NSI could be different from the properties of NSSI. NSI has something that NSSI does not have (completeness). NSSI has something that is not visible to the consumers of NSI (some "secret sauce" e.g. something that does not need to be exposed to the consumers of NSI). This is known as principle of "encapsulation". I.e. the "encapsulation" shall be possible regardless (if we introduce inheritance).
· Vladimir – the discussion is really not about data modelling. UML seems to be convenient language to discuss "things". But this is what brought us to the state where we need to discuss the relationship between NS and NSS classes. Another topic of discussion (unrelated) is the management – what entities can/shall manage each of these (what entities can manage NSIs and what entities can manage NSSIs).

· Joan – the original diagram had no containment and no cardinalities. At SA5#111bis the containment relationship was introduced and agreed.

· Vladimir – the question whether these managers talk to each other… is still open and being studied.

· Yizhi – NSI class has been derived from the interface above. It can be used by the consumer above NSMF. The NSSI class is used by the consumer above NSSMF. We know where they are located now, and we can define the properties. They are similar ONLY if the consumers on both levels need to see the same properties.

· Anatoly – the only agreed attribute of NSSI is list of "constituents", the NSI inherits the list of "constituents" only. What the constituents could be is different – NSSMF will see NSSIs and NFs as constituents, NSMF will only see NSSIs as constituents.

· Zou Lan (Huawei): concern is that if we support inheritance, we will expose all the attributes of NSSI to the NSI level

· Ann-Marie: challenges the figure 4.2-1 (states that it should show direct participation of NFs in the NSI). There is already agreed text in 28.801 stating " The NSI contains NFs (e.g. belonging to AN and CN) as well as all information… "

· Brendan: the quoted text does not imply "direct containment"

· Vladimir – on different visibility… where does limited visibility concept come from? What is the justification for two layers of managers? E.g. in ETSI NFV they have only one manager (NFVO) that controls all creations of services, etc… It works and we know all the details of it. Why can't we apply the same single layer management system approach in 3GPP (in 28.801).

· Yizhi – supports the idea that NSI can directly contain the NFs. There is a disconnect between the text and the diagram 4.2-1.

· Edwin – we try to align as much as possible with ETSI NFV where direct exposure of VNF on Os-Ma-nfvo is not allowed. We don't need direct containment of NFs.

· Vladimir – there is no need to distinguish "special end-to-end NS" in NFV.

· Zou Lan – in ETSI NFV they have multiple layers below NFVO (VNFM and VIM). NFVO does not control NFVI directly.

· Vladimir – the NSMF and NSSMF are not parallel to VNFM, they both are parallel to NFVO.

· Zou Lan – the management of NSIs and management of NSSIs will be different

· Vladimir – if we agree to the architecture where they are different, they will be different.

· Yizhi – in 28.801, only one entity manages NSIs. The other entity manages only NSSIs.

· Vladimir – in ETSI NFV single NFVO manages multiple NSs successfully

· Anatoly – in ETSI NFV there is an ongoing study item n multiple administrative domains where they do distinguish between NFVOs managing the "composite NS" and NFVOs managing the "nested NSs".  The two NFVOs may be mapped into NSMF and NSSMF as different (distinct) managing functions (roles).

· Ashiq - We need to investigate cases of multiple operator domains (in same operator domain, the separation of layers may not be necessary… while in multiple operator domains it may be necessary to differentiate between the management layers).

· Ishan – we may need to generalize the case of multiple operator domains to multiple administrative domains
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Summary of the discussion:

· We discussed if it will be helpful to have inheritance between classes of NSI and NSSI.
· We discussed whether two management layers (NSMF and NSSMF) are needed. An opinion has been expressed that if the need is challenged, it will cause significant changes in already agreed UCs and requirements.
· Timing issues:
· Some companies do not believe that now is the appropriate time to go into the deep details of the design (inheritance considered part of this detailed activity).
· Some companies have concerns that the inheritance and number of management layers should have been investigated earlier.

· We need to revisit the properties differentiating NSI and NSSI.

· We need to discuss and agree whethere there should be direct containment of NFs in the NSI

· We still seem to have confusion with the definition of NSI completeness.

