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Abstract of the contribution: This contribution proposes the set of first order of questions which are derived based on the collections of architecture arguments from several companies on network slice selection architecture topics.
1 Background 
The two fundamental architecture options for network slice selection is whether the network slice selection function to be standalone or integrated NSSF into NRF (i.e. NRF+).  In order to resolve the deadlock on the network slicing architecture design decision for supporting network slice selection, this paper collects the set of fundamental design considerations and arguments prepared by several companies, it them examines them one-by-one to determine if those considerations are fundamental to drive the architecture design decision for the standalone NSSF vs. integrated NSSF+NRF option.   
2 Discussions

The discussions in this clause are to review several PCRs from different companies that were prepared to address the network slice selection architecture.  After reviewing many of those PCRs, it is recognized that not all the discussion points have fundamental impact to the network slice selection architecture (i.e. standalone vs. NRF+); rather, some of them are more related to the next level of the design decision.  In order to focus on making the first order decision – i.e. standalone NSSF vs. NRF+, the following table presents the analysis on how to derive the set of first order level of questions and design considerations to be used as the basis for show-hand questions.   
	Ericsson’s List

(S2-174202)
	List of architectural design principles & considerations
	Supported by both NSSF and NRF+
	Fundamental decision point for Network Slice Selection architecture

	(1)
	NSI-ID Optionality
	Yes
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	(2)
	AMF Set as Slice Selection Outcome
	No 

(see NOTE-2)
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	(3)
	At least Early binding
	No 
(see NOTE-3)
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	(4)
	Leverage Initial AMF 
	Yes
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	(5)
	vNSSF-hNSSF (i.e. roaming interface) only when needed (see NOTE-1)
	N/A
	N/A


NOTE-1: Both NSSF and NRF support only SBIs.  Hence, roaming interface is not applicable. 
NOTE-2: Only NSSF supports this, NRF+ returns target AMF’s IP@. However, this question is similar to 1-step vs. 2-step approaches for determining the new target AMF as discussed in Nokia and Huawei PCRs. 
NOTE-3: NRF+ supports early binding for initial registration only, but not for the case of roaming.  NSSF supports both deployments.
Summary of Ericsson proposed design considerations: 

	· Only (2) above would have impact to the decision of the standalone NSSF vs. NRF+.  NRF+ integrates both network slice selection with the network function discovery and selection. 

· All other discussion points, i.e. (1), (3), (4), (5) could be implemented in either architecture option. Hence, they are considered as second order of questions.   


	ZTE et al List

(S2-174248)
	List of architectural design principles & considerations
	Supported by both NSSF and NRF+
	Fundamental decision point for Network Slice Selection architecture

	(1)
	Network Slice Selection function determines Allowed NSSAI
	NO

(see NOTE-1)
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	(2)
	Network Slice Selection function determines the target NSI 

NOTE: In case of roaming, there will be vPLMN part and hPLMN part.
	Yes
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	(3)
	Early Binding between the Allowed S-NSSAI and NSI  
	No 

(see NOTE-2)
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	(4)
	Supporting slice-specific NRF isolation
	No

(see NOTE-3)
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	(5)
	Modular network function design (i.e. separation the network slice selection function from network function selection)
	No
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NOTE-1: NRF+ proposal supports Allowed NSSAI at the AMF “before” NSI is selected by the NRF+.  This imposes the AMF needs to have PLMN level system view on all the AMFs that support any combination of the NSI requested by the UE at the UE’s registration area.  Such approach has significant fundamental impact to the functionality of network slice selection function.  
NOTE-2: NRF+ supports early binding for initial registration only, but not for the case of roaming.  NSSF supports both deployments.

NOTE-3: In NRF+, all so-called slice-specific NRF queries are all routed through the PLMN-level NRF – i.e. no clear proposal on isolation slice-specific NRF
Summary of ZTE et al proposed design considerations: 


	· Only (2) and (3) above would have no direct impact to the decision of the standalone NSSF vs. NRF+.  Both architecture options can implement early or late binding. 

· All other discussion points, i.e. (1), (4) and (5) are specifically bind to the architecture option. Hence, they are considered as first order of questions.   


	Nokia
(S2-174538)
	List of architectural design principles & considerations
	Supported by both NSSF and NRF+
	Fundamental decision point for Network Slice Selection architecture

	(1)
	Confirm (or not) that ALLOWED NSSAI is a decision that the AMF undertakes based on subscription data and other UE related information (including its current RA), i.e. the AMF does not need to export these decision data to an external function. 

	No
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	(2)
	Do we prefer a two steps approach whereby a NSI is selected via a service which is not NF instances aware (NSSF) and then a function inside the NSI is selected using another service which is NF instances aware(NRF), or a single step shall achieve both via an augmented NRF (in other words, when slicing is deployed, the service for function discovery is simply augmented with slice/slice instance awareness/scoping)? 

	No
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	(3)
	If answer to question 2) resulted in two step approach, do we want early binding with H-PLMN, whereby the V-PLMN for every S-NSSAI which has a DNN using Home routed approach, obtains a NSI-ID from HPLMN at registration time, or we postpone this to the time when a PDU session request for a Home routed DNN in a Slice happens?

	N0 
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Summary of Nokia proposed design considerations: 


	· Only (1) and (2) are specifically bind to the architecture option. Hence, they are considered as first order of questions.  

· (3), as discussed early, has not direct impact to the standalone NSSF vs. NRF+, hence, it is considered as second order of questions.  


	Huawei
(S2-174438)
	List of architectural design principles & considerations
	Supported by both NSSF and NRF+
	Fundamental decision point for Network Slice Selection architecture

	(1)
	Early or late binding 

	No
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	(2)
	Allowed S-NSSAI and returned S-NSSAI  

	Yes
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	(3)
	1-step or 2-step serving AMF discovery

	N0 
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Summary of Huawei proposed design considerations: 


	· (3), as discussed early, has direct impact to the standalone NSSF vs. NRF+, hence, it is considered as first order of question.  

· Both (1) and (2) are NOT bind to the particular architecture option. Hence, they are considered as second order of questions.  


3 Way Forward

Based on the list of key design considerations that were brought up in the four PCRs as discussed above, and many of those first order of questions are actually overlapping each other even though the wordings among those PCRs are not exactly the same.  As a result of the analysis, this discussion paper proposed to have the following list of questions to be formulated such that only “yes” or “no” is answered to each question. 

	First order question to ask to determine standalone NSSF  vs. NRF+  architecture option
	

	(1)
	Confirm (or not) that ALLOWED NSSAI is a decision that the AMF undertakes based on subscription data and other UE related information (including its current RA), i.e. the AMF does not need to export these decision data to an external function.
	

	(2)
	Supporting slice-specific NRF isolation – i.e. querying slice-level NRF does not require going through the PLMN-level NRF 
	

	(3)
	Separating the network slice selection function as the distinct network function from network function discovery and selection function (i.e. NRF) 
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