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Decision/action requested

The group is requested to discuss the presented rationale and agree to the proposals.
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Rationale

The primary focus of this discussion paper is to present and analyse various scenarios where 3GPP system may utilize the UpdateNS() and InstantiateNS() operations exposed by NFVO over Os-Ma-nfvo reference point [2].
3.1
Scenario 1 - addition of a new VL instance to an existing NS instance
For this scenario consider a NS-A depicted on Figure-1a below where constituent VNFs implement 3GPP functions. The NS-A has VNF instances of 3 types: one instance of VNF type A, three instances of VNF type B and one instance of VNF type C. Depending on VNF type, each VNF instance has two to four connection points (CP1, CP2, CP3 and CP4). NS-A has two Service Access Points (SAP-1 and SAP-2). SAP-1 is CP1 of VNF-A1 exposed as Service Access Point, SAP-2 is CP2 of VNF-C1 also exposed as Service Access Point. The VNF instances are interconnected by external Virtual Links (VL-1, VL-2, VL-3, VL-5, VL-6 and VL-7).
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Figure-1a: NS-A (initial state)

Let's assume, that operator wants to interconnect two specific instances of VNF type B in the following way: connection point CP3 of VNF-B1 to connection point CP3 of VNF-B2 only (no other additional connections) are needed. For this purpose operator would like to update the existing NS instance NS-A by adding a new VL instance VL-7. The desired state (new topology of VNF interconnections within NS-A) depicted on Figure-1b below.
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Figure-1b: NS-A (desired state)

Proposal 1: document the scenario where NS instance is being updated by adding a new instance of VL interconnecting specific CPs of specific VNF instances as a new UC in draft TS 28.525 [1].

3.2
Scenario 2 - addition of a new VL instance interconnecting VNF instances belonging to different NS instances

For this scenario consider two NS instances NS-A and NS-B depicted on Figure-2a below, each of these NS instances is similar to the NS-A used in the example of scenario 1. Therefore, the detailed description of NS-A and NS-B is omitted.
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Figure-2a: NS-A and NS-B (initial state)

Let's assume, that operator wants to interconnect a specific instances of VNF type B in the following way: connection point CP2 of VNF-B3 belonging to NS-A will be connected to connection point CP3 of VNF-B1 belonging to NS-B only (no other additional connections) are needed.

Because the VNFs being interconnected belong to different instances of NS, and because the external VL links (interconnecting VNFs) are handled by NFVO, it is assumed that the operator could use the functionality available on reference point Os-Ma-nfvo [2]. The following options to achieve the desired interconnection are available.
3.2.1
Option 1 - add new NS instance "overlapping" with VNF instances being interconnected

The operator could add a new NS instance NS-C containing the VNF instances from NS-A and NS-B being interconnected and the new VL between them. Figure-2b below depicts the desired state.
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Figure-2b: NS-A, NS-B and NS-C (desired state) where NS-C contains interconnected VNF instances and VL only

The instance VNF-B3 (top) is now shared between NS-A and NS-C, the instance VNF-B1 (bottom) is now shared between NS-C and NS-B. The instance VL-X belongs to NS-C instance only. The operator should be able to achieve this desired state in one of the following ways:

 - By using InstantiateNS operation (see clause 7.3.3 [2]) and specifying existing VNF instances of NS-A and NS-B as input parameters. The new VL instance VL-X may be created by NFVO automatically according to the NSD.
 - By using the InstantiateNS operation to create an "empty" NS instance, and later by using UpdateNS operations to add the specific VNF instances of NS-A and NS-B to the new NS-C, followed by UpdateNS operation adding the new VL instance VL-X connecting specific connection points of the VNF instances now also belonging to NS-C.

Proposal 2: document the scenario where a new NS instance is being created by specifying existing VNF instances belonging to other NS instances and a new VL instance is being created as part of NS instantiation as a new UC in draft TS 28.525 [1].

3.2.2
Option 2 - add new NS instance containing the existing NS instances

The operator could add a new NS instance NS-C that containing the entire instances NS-A and NS-B (both NS-A and NS-B become "nested NS", the NS-C is a "composite NS") and a new VL interconnecting them. However, because in the example above the connection points being interconnected are not exposed as Service Access Points, they are not visible to the new NS instance NS-C. Therefore, both instances NS-A and NS-B need to be updated - new SAPs instances added. Figure-2c below depicts the desired state.
[image: image5.png]Ns-C|

=3
P o3
T west T
P2 cPa
wi
s
1 faer o3 [ —
cP1| WAt [cP2 [ wWeB2 T foP1] weer [crz sAP2
P2 cPi |
w3
wr
P o3
T wess T
cP2 cPa SAP3
=3
kol ) sAP3
T west T
P2 o4
wi
s
1w o3 ——
cP1| WAt [cP2 T w2 T, fort] weer [orz sap2
3 cpi
W3
wr
3 o3
T wness T
3 2





Figure-2c: NS-A, NS-B and NS-C (desired state) where composite NS-C contains nested NS instances and VL
The desired state may be achieved by following these steps:

 1. Update NS-A by adding new SAP instance SAP-3 exposing CP2 of VNF-B3;

 2. Update NS-B by adding new SAP instance SAP-3 exposing CP3 of VNF-B1;

 3. Instantiate NS-C and specifying the existing NS instances of NS-A and NS-B as nested NS in the input parameters. The new VL instance VL-X may be created by NFVO automatically according to the NSD.
Proposal 3: document the scenario where existing NS instance is being updated by adding a new Service Access Point exposing specific CP of a specific VNF instance as a new UC in draft TS 28.525 [1].

Proposal 4: document the scenario where a new NS instance is being created by specifying existing NS instances to be used as nested NS instances and a new VL instance is being created as part of NS instantiation as a new UC in draft TS 28.525 [1].

3.2.3
Option 3 - update existing NS instance to "overlap" with VNF instances being interconnected

The operator could update one of the existing NS instances (either NS-A or NS-B, the update of NS-A is used as an example) to contain the VNF instance belonging to another NS and the new VL instance. Figure-2d below depicts the desired state.
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Figure-2c: NS-A and NS-B (desired state) where NS-A has been updated and contains shared VNF instance and VL
The instance VNF-B1 (bottom) is now shared between NS instances NS-A and NS-B. Within the NS-A it is now known as VNF instance VNF-B4. The new VL instance VL-X belongs to NS instance NS-A only.

Proposal 5: document the scenario where an existing NS instance is being updated to add an existing instance of VNF and a new instance of VL interconnecting specific CPs of specific VNF instances as a new UC in draft TS 28.525 [1].

4
Detailed proposal

The proposals 1-5 introduced in the rationale section repeated below, the proposal 6 is new.
Proposal 1: document the scenario where NS instance is being updated by adding a new instance of VL interconnecting specific CPs of specific VNF instances as a new UC in draft TS 28.525 [1].

Proposal 2: document the scenario where a new NS instance is being created by specifying existing VNF instances belonging to other NS instances and a new VL instance is being created as part of NS instantiation as a new UC in draft TS 28.525 [1].

Proposal 3: document the scenario where existing NS instance is being updated by adding a new Service Access Point exposing specific CP of a specific VNF instance as a new UC in draft TS 28.525 [1].

Proposal 4: document the scenario where a new NS instance is being created by specifying existing NS instances to be used as nested NS instances and a new VL instance is being created as part of NS instantiation as a new UC in draft TS 28.525 [1].

Proposal 5: document the scenario where an existing NS instance is being updated to add an existing instance of VNF and a new instance of VL interconnecting specific CPs of specific VNF instances as a new UC in draft TS 28.525 [1].

Proposal 6: derive the corresponding requirements from the new UCs in proposals 1-5 and, if necessary, communicate the new requirements to ETSI NFV IFA WG for implementation in IFA specifications.

The proposals 1-6 are addressed by pCRs [3], [4], [5] and [6].
