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Abstract of the contribution: The document is for discussion along with S3i190533. This explores possible supporting text to the virtualization clause in TS 33.127 in addition (or replacing in part) of the proposed text in S3i190533   
Background 
Editor’s Note: Initially, there was no plan to upload this one as a contribution. Now, since there is some doubt of my attendance, I uploaded this to share my thoughts/confusions. 

In TS 33.127 has a diagram that shows the LI_X0 (and had a mention of LI_OS_1), MANO, LI NFV Controller etc. However, there is not much text that provides the clarity to the components shown in the diagram. The idea was to have such text at a future release of the same (e.g. R16). Based on the discussion happened during one of the SA3 LI meeting, some text is constructed in this contribution as a possible text to a future CR. 

The order of the steps shown in S3i190333 is not exactly the order one can infer from the existing text of TS 33.127: 

After a virtual function is instantiated (e.g. using the procedures in ETSI NFV-SEC 011 [10] or equivalent), it is necessary to automatically configure the POI or MDF before use (i.e. to initialise it to a state where it can accept LI_X1 messages). To achieve this the virtual POI or MDF shall contact the LIPF over the LI_X0 interface and LIPF will notify the LICF that a new potential POI/MDF has contacted the LIPF.

The LICF, through the LIPF, shall verify the authenticity of the POI/ MDF over LI_X0. Once a trust relationship has been established between the LICF and new POI/MDF, the LICF shall issue the POI/MDF with an LI identity (e.g. POI CSCF number 42 or LI System FQDN) and provide the other necessary certificates and configuration information to allow the new POI/MDF to be configured for LI use on LI_X1.
The interactions between the MANO and VNF, between MANO and POI/TF/MDF and between LIPF and POI/TF/MDF are not clear or not aligned with the above text. To help any related discussion, this contribution is uploaded at the last minute. 

TS 33.127
5.6
LI in a virtualised environment

5.6.1
General

Virtualisation is one of the deployment options for LI functions as described in the present document. In virtualised deployments, many of the initial deployment and configuration actions performed manually in non-virtualised deployments need to be automated. This clause outlines the basic architecture enhancements to support virtualised LI in 3GPP networks. Security aspects relating to virtualisation are described in clause 8.

The architecture enhancements in this clause are intended to apply to any virtualised 2G, 3G, 4G, 5G scenario including IMS that needs to support LI. Where legacy network functions defined in TS 33.107 [11] are virtualised, the architecture in figure 5.6-1 shall be applied, with legacy TS 33.107 [11] reference points and functional elements substituted for their equivalent in the present document (e.g. POI is equivalent to ICE in TS 33.107 [11], and LI_X2 is equivalent to X2).

5.6.2
Virtualised deployment architecture

Figure 5.6-1 shows the necessary extensions to the basic LI architecture described in clause 5.2 required to support real-time deployment of virtualised LI functions. Figure 5.6-1 is a simplified version of the virtual LI function deployment procedures.
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Figure 5.6-1: Simplified virtualised LI system with provisioning infrastructure for a direct provisioned POI
NOTE 1:
Figure 5.6-1 shows the LI NFV controller and NFV Management and Orchestration functions (MANO). However, for the purposes of the present document, other than needing to acknowledge that these functions exist within a CSP virtual network implementation, they are out of scope of the present document and not described further.
After a virtual function is instantiated (e.g. using the procedures in ETSI NFV-SEC 011 [10] or equivalent), it is necessary to automatically configure the POI or MDF before use (i.e. to initialise it to a state where it can accept LI_X1 messages). To achieve this the virtual POI or MDF shall contact the LIPF over the LI_X0 interface and LIPF will notify the LICF that a new potential POI/MDF has contacted the LIPF.

The LICF, through the LIPF, shall verify the authenticity of the POI/ MDF over LI_X0. Once a trust relationship has been established between the LICF and new POI/MDF, the LICF shall issue the POI/MDF with an LI identity (e.g. POI CSCF number 42 or LI System FQDN) and provide the other necessary certificates and configuration information to allow the new POI/MDF to be configured for LI use on LI_X1.
NOTE 2:
The exact mechanisms for the new POI/MDF to contact the LIPF using LI_X0 and subsequent trust establishment and configuration are not described in the present document.

NOTE 3:
Figure 5.6-1 shows an example for a directly provisioned POI (i.e. a POI without an associated TF). Each virtual TF would be instantiated using the same basic LI_X0 and LI_X1 flows. While the present document does not explicitly describe the triggered POIs case, such POIs along with the associated TFs would be instantiated using the same basic LI_X0 and LI_X1 flows. However, the LICF would need to verify the correct instantiation of groups of 1 or more triggered POIs and TFs rather than individually as per figure 5.6-1.

Possible supporting text
First attempt (before I read S3i190514): 

Whenever a virtual  NF is instantiated, it would report the same  to the MANO.  The MANO would inform the LI NFV Controller about the instantiation of that NF. If the NF is expected to have a POI/TF, then LI NFV Controller would ask that POI/TF to notify the LIPF. The POI/TF would notify the LIPF over LI_X0. The LIPF would forward that notification to the LICF, which in turn, validate/verify/authorize (via LIPF, of course) that POI/TF for LI. 
Once, the authorization is done, the POI/TF would notify the LI NFV controller, which in turn, would notify the MANO, which in turn would enable the NF to go live. At this time, the NF would register with the NRF. The SIRF present within the NRF would report, that an NF went live, to LIPF. At that time, the LIPF (may inform first to LICF) would download (or provision) the POI with the target list.
Editor’s Note: In the diagram,  LI NFV Controller does not have any connection to the NF or POI/MDFs.  
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Second  attempt (after I read S3i190514): 
The CSP’s Operations Support System (OSS) notifies the NFV MANO when a Virtual Network Function (VNF) needs to be instantiated.  To ensure that all LI related aspects, if applicable, are considered within that VNF, the MANO notifies the LI NFV Controller  about the VNF instantiation. In case the VNF, about to be instantiated, is expected to have LI specific functionalities such as POI, TF or MDF, the LI NFV controller notifies the LIPF about those LI specific functionalities within the VNF.  

Once acknowledged by the LI NFV Controller, the MANO would ask the POI/TF/MDF to notify the LIPF. The POI/TF would notify the LIPF over LI_X0. The LIPF would forward that notification to the LICF, which in turn, validate/verify/authorize (via LIPF, of course) that POI/TF/MDF for LI. 

Once, the authorization is done, the POI/TF/MDF would notify the MANO, which in turn, would notify the OSS,  which in turn, would enable the NF to go live. At this time, the NF would register with the NRF. The SIRF present within the NRF would report, that an NF went live, to LIPF. At that time, the LIPF (may inform first to LICF) would download (or provision) the POI with the target list.

Editor’s Note: The diagram does not show an interface from the MANO to the virtual POI. Either the diagram will have to be changed to show the interface line from MANO to Virtual POI or we need a change in the process as listed below. Once the LI NFV Controller notifies the LIPF, which would notify the LICF can do all the necessary LI verification over LI_X0 and once completed can give an Okay to LI NFV Controller which in turn give an okay to the MANO and MANO then instantiate the NF. . 
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Third attempt (more aligned to the latest diagram)
The CSP’s Operations Support System (OSS) notifies the NFV MANO when a Virtual Network Function (VNF) needs to be instantiated.  To ensure that all LI related aspects, if applicable, are considered within that VNF, the MANO notifies the LI NFV Controller  about the VNF instantiation. In case the VNF, about to be instantiated, is expected to have LI specific functionalities such as POI, TF or MDF, the LI NFV controller notifies the LIPF about those LI specific functionalities within the VNF.  The LIPF would forward that notification to the LICF, which in turn, validate/verify/authorize (via LIPF, of course) that POI/TF/MDF for LI over LI_X0.  
Once, the authorization is done, the LIPF would notify the LI NFV Controller that the LI specific functions are authorized/verified and the hosting VNF can go now go live. The LI NFV Controller notify the MANO which in turn, would enable the NF to go live. At this time, the NF would register with the NRF. The SIRF present within the NRF would report, that an NF went live, to LIPF. At that time, the LIPF (may inform first to LICF) would download (or provision) the POI with the target list. 

The following is already in S3i190533. 

Based on an unwritten convention, the figure should perhaps be modified as shown below: 
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