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Abstract of the contribution: This contribution discusses issues related to deployment scenario where multiple SCPs are available on the communication path between NF consumer and NF producer. 
1 Discussion
There are discussion about SCP selection, in the case that multiple SCPs exist on the path between NF consumer and NF producer. This contribution tries to analyse the deployment of multi SCP and the related issue.
1.1 Communication model with SCP
The communication model between the NF service consume and NF service producer can be depicted as below,


Figure 1: Communication Model between the consumer and producer
Here we introduce the domain, i.e. One service area where all the NF instance communication via the same set of SCP(s). Three type of SCPs are shown in the figure, i.e. C/P/I-SCP. 
· The C-SCP is the SCP serving the NF service consumer. All the out traffic from NF service consumer need go through that SCP. 
· The P-SCP is the SCP serving the NF service producer. All the in traffic to the NF service producer need go through that SCP. 
· I-SCP is the intermediate SCP which interconnect the C-SCP and P-SCP. It is not clear what is the specific action need be executed at that SCP. One potential usage is for some customized action at that SCP, e.g. signalling traffic aggregation.  
In one communication between the consumer and producer three types of SCP may all exist or some of them is absent. For example SCP may be deployed in one PLMN but not in other PLMN. Due to that the communication should support all type of communication, i.e. not all three types of SCP are in the path.
Proposal 1: the communication between the NF service consumer and NF producer shall support not all three types of SCP are in the signalling path.
For the different domain when they interconnect via the I-SCPs, the interconnect model can be categorized into two basic models: 
· Model-1: “Star” interconnection model. The I-SCP is not belonged to any domain. The I-SCP itself connect with each other. When the C/P-SCP need support across domain connection, they connect to one of the I-SCP. For communication to different domain, the same connection can be reused. 
· Model- 2: “Mesh” interconnection model. Same as the C/P-SCP the I-SCP is belonged to one domain. For the communication between two domain, one to one communication between them is needed. So when C/P-SCP need communicate with NF instance in different domain, the I-SCP in one domain directly communicate with the I-SCP in other domain directly. For communication to different domain, different connection is needed. 
Considering the Rel-16 timeline and the complexity of different model, it is suggested that for Rel-16 only the “Mesh” interconnection model is considered. 
Based on the above analysis, it is suggested for the multi-SCP the communication model in Rel-16 is assumed as below model, 

 
Figure 2: Working assumption on communication Model 
In this communication model the I-SCP and C/P-SCP is deployed in the hierarchical model. Mesh connection is established for across domain communication. This connection can be physical connection or virtual connection, e.g. VPN connection configured for that communication. 
Proposal 2: the SCP is always belonged to one domain. When the inter domain communication is needed, the I-SCP communicate with the peer side I-SCP directly.

Then the question is on how to find the next SCP? 
1.2 Next SCP discovery
From above communication model, different type of SCP can be discovered as below:
1) C-SCP discovery: 
If SCP is deployed at consumer side, all communications coming from or going to the consumer should go via that SCP, including the 1st time communication with NRF for registration. Thus it suggested that C-SCP is configured at the NF service consumer.
We see another proposal is that C-SCP is discovered after the NF instance registration. However before the NF registered to NRF, it need be aware the C-SCP. Otherwise how it communicate with NRF? Or open a hole just for communication with a NRF? However this make the NF service consumer handling different depend on which NF producer is to be communicated. This seems unsuitable. 
Proposal 3: For the C-SCP it is suggested to be configured in the NF consumer. 
2) I-SCP(Consumer)/ I-SCP(Producer)/P-SCP discovery: 
I-SCP(consumer) is the outbound interface to other domain. It can be selected based on the peer domain to be communicated. 
I-SCP(Producer) is the exposed SCP from one domain. All inbound traffic go through it. So the I-SCP(producer) can be selected per the communicated domain assuming this exposed information can be got.  
P-SCP is the SCP serving the producer. It is expected to be selected based on the target NF producer. 
Per above consideration, it seems natural to introduce the SCP profile, which describe the “service area”, i.e. domain, of this SCP. Each SCP register its profile into the NRF. And the SCP selection just do the NRF query. 
However the above SCP selection is simple model. We see in the real deployment case, the selection may need take some more parameter into account. 
For example we have not considered there are multiple SCPs and related capacity of the SCP. Also how to address the operator’s policy, e.g. for the signaling traffic from one domain always be routed to one dedicated I-SCP (Producer). As such it seems the related factor to be considered may be not exhausted. Then how to define a SCP profile (how much parameter need be considered or customized) which can fulfill operator’s requirement is challenged? It may be better to get a concrete requirement from operator first to understand the related SCP profile requirement. 
On the other hand similar as the NF instance discovery, i.e. NRF query or local configuration, another way for SCP selection is to not specify SCP profile now to avoid any backward compatibility issue later, but just do some local configuration at each SCP. From our view the number of SCP in one PLMN are limited at least for initial deployment. Thus the next hop SCP selection can be easily done via configuration. In that case any customized routing selection can also be done without any standard impact. Therefore, we do not see a strong motivation to define a SCP profile now and suggest that the next hop SCP selection is based on local configuration. 
Proposal 4: Next hop SCP selection is preferred to be based on local configuration. If this one is not preferred, how to define a SCP profile need be discussed first, especially how to address potential different operator’s policy. 
1.3 NF producer instance selection
In the communication model A/B the NF producer instance is selected by NF consumer. No SCP is involved. In the communication model C/D, besides the NF consumer the NF instance selection/reselection can also be done at the SCP. Now with more than one SCP in the signalling path, it need to be clarified on which SCP take the role of the NF instance selection/reselection?
As the I-SCP only act as the signalling routing, it is excluded out for the instance selection/re-selection. So the indeed question is on whether the NF producer instance selection is done at the C-SCP or P-SCP? 
Normally the P-SCP is the front end of the NF producer set it have more concrete status information of the NF produce Instance. It have some advantage to do the NF instance selection comparing to the action done at the C-SCP. Hence, it is proposed that if P-SCP is in the signalling path, the selection/reselection of NF producer instance is done by the SCP at the NF producer side. If the P-SCP is absent, the NF producer instance selection/reselection can only be done at the C-SCP. 
Considering above, it is clear that the C-SCP need be aware on whether the P-SCP exist or not. To support that, it is proposed that the SCP address is included in the NF profile. Thus from the NF profile the C-SCP can be aware whether it is required to do the NF instance selection/reselection. 
It is possible that the NF producer set is across different domain to achieve the geographic redundancy. In this case when this NF instance registered into the NRF, they do not register the related SCP address. Thus the NF instance selection will be done at the C-SCP side.
Proposal 5: If P-SCP is in the signalling path, the NF service producer instance is selected/reselected by SCP at the NF producer side. If the P-SCP is absent, the C-SCP do the NF producer instance selection/reselection. 
Proposal 6: The SCP address is included in the NF profile, which is used to assist the C-SCP to be aware whether the NF instance selection/reselection is to be done at the C-SCP or P-SCP.
1.4 Communication between consumer and producer with multi SCP
Communication Model C: 
The NF consumer select one NF producer instance as normal and send the request to the C-SCP. The C-SCP populates the service request as following,
· The Target Resource URI is always next hop NF, i.e. C/I/P-SCP, NF producer instance.
· The selected NF instance is indicated in the 3gpp-Sbi-Target-apiRoot header. For the C/I-SCP, they use the 3gpp-Sbi-Target-apiRoot, i.e. the selected NF instance address and the local configuration data for the next SCP selection.
· It is assumed the Routing binding indication is includes in the service request sent to the C-SCP. The C-SCP check the target NF instance profile. 
· If the SCP address is present in the NF profile, the SCP address is included in a new HTTP header of service request. 
· The C-SCP include NF producer set ID in the HTTP header of the service request, which is conveyed via the existing routing binding information.
· The P-SCP use SCP address information to determine that instance selection/reselection shall be done at the target side. The P-SCP select/reselect the NF producer service instance from the NF Set indicated by the NF producer set ID if it is needed.
· If the SCP address is not present in the NF profile, the existing communication model C is reused. 
Communication Model D:
The NF consumer include the discovery parameter and send the service request to the C-SCP. After the C-SCP query the NRF and get the NF profile, the C-SCP populate the service request as following, 
· The Target Resource URI is always next hop NF, i.e. C/I/P-SCP, NF producer instance.
· The C-SCP select one NF instance from the selected target NF set and put it in the 3gpp-Sbi-Target-apiRoot header. For the C/I-SCP, they use the 3gpp-Sbi-Target-apiRoot, i.e. the selected NF instance address and the local configuration data for the next SCP selection.
· If the SCP address is present in the NF Instance profile, the SCP address is included in a new HTTP header of service request. 
· The C-SCP include NF producer set ID in the HTTP header of the service request, which is conveyed via the existing routing binding information.
· The P-SCP use SCP address information to determine that instance selection/reselection shall be done at the target side. The P-SCP select/reselect the NF producer service instance from the NF Set indicated by the NF producer set ID if it is needed.
· If the SCP address is not present in the NF profile, the existing communication model D is reused. 
Proposal 7: The C-SCP select a target NF set and set the final target using one of the NF instance address from that selected target NF set. The NF instance address is used for next hop NF selection, including the next hop SCP. 
Proposal 8: If the SCP address is included in the NF instance profile, the SCP address and the NF producer set ID are included in the HTTP header of service request. The SCP address is used to indicate the instance selection is done at the target side. The NF producer set ID is used for NF service producer instance selection.
2 Proposal
[bookmark: _GoBack]It is proposed to discuss above issue. Two companion CRs (S2-2003017/S2-2003084) reflect above proposal are also included.  
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