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Operator burden to not have an SST configured with “all SD”
It should be possible to provision NG-RAN nodes that support a Slice/Service Type (SST) for a range of Slice Differentiators (SD) or all SDs (wildcard SD).

This enables operators for instance: 

-
to pre-configure/reserve a range of SDs for enterprise customers initially which allow them to have new enterprises come onto their network without having to update the S-NSSAI configurations in the network

-
to achieve differentiated charging or KPIs for operators' enterprise customers

without the operational overhead to configure and register every individual S-NSSAI in their network.
For example, if an operator offers the same “virtual network” service to 1000’s of entreprises, it is not feasible if NG-RAN node needs to be touched every time when a new customer is added.

It is therefore necessary that an NG-RAN node may indicate support of a range of SD(s) or all SD values(s) for a given SST. 
Indicating a range of SD values was discussed at RAN3#108 and it was decided to extend the number of supported slices from 1024 to 65353 through CR in [3]. It was assumed at this time that the signaling of a range could be done over NG by signaling instead all individual values of this range.
However the CR did not consider the ”all SD” value.
The “all SD” value can simplify a lot the life of an operator. For example, if an operator X wants to offer the “enterprise” service type identified by SST Y value, it may want to offer this service to all its customers which can be potentially thousands. It may offer differentiated treatment in the 5GC depending on the customer involved while at the same time the treatment is the same in the NG-RAN.

However, even if the treatment is the same for all these S-NSSAIs in the NG-RAN, an NG-RAN node is assumed to indicate which S-NSSAI(s) it supports to 5GC per TA over NGAP. 

This means that if the NG-RAN node does not report over NGAP for a TA that it supports the SST= Y enterprise and one particular SD=Z value associated with a particular customer, this S-NSSAI (Y, Z) is assumed by 5GC as not supported by NG-RAN and consequently this S-NSSAI and this SD Z cannot be used for this customer at all, not even in the core network.

This is a severe limitation. 
Discrepancy between specifications

Moreover, we have a current discrepancy with Core network specification which allows Wildcard SD.
Currently AMF is assumed to intersect the S-NSSAIs it supports with the ones supported by a TA by the NG-RAN and convey the result to NSSF. The AMF can report the AvailabilityInfo with a ST with wildcard SD on the NSSF API. See extract below from TS 29.571 section 5.4.4.66 and 5.4.4.67:
Table 5.4.x.1-1: Definition of type ExtSnssai as a list of to be combined data types
	Data type
	Cardinality
	Description

	Snssai
	1
	Common data type defined in clause 5.4.4.2.

	SnssaiExtension
	1
	Extensions to the Snssai common data type defined in clause 5.4.4.x.


Type: SnssaiExtension

Table 5.4.4.x-1: Definition of type SnssaiExtension
	Attribute name
	Data type
	P
	Cardinality
	Description

	sdRanges
	array(SdRange)
	C
	1..N
	This IE may be present if the sd attribute of the Snssai data type (see clause 5.4.4.2) and the wildcardSd attribute are both absent.

When present, it shall contain the range(s) of Slice Differentiator values supported for the Slice/Service Type value indicated in the sst attribute of the Snssai data type (see clause 5.4.4.2).

	wildcardSd
	boolean
	C
	0..1
	This IE may be present if the sd attribute of the Snssai data type (see clause 5.4.4.2) and the sdRange attribute are both absent.

When present, it shall be set to "true", to indicate that all SD values are supported for the Slice/Service Type value indicated in the sst attribute of the Snssai data type (see clause 5.4.4.2).


But if RAN doesn’t support the (SST, wildcard SD) this cannot be used at all also on this NSSF API.
This was obviously not desired since CT4 does not introduce useless information elements. 

Instead, we think that this is simply an oversight from RAN3.

Conclusion and proposals
This paper has shown that RAN3 specification is not aligned with core network specifications by preventing the possibility for an NG-RAN node to report that it supports S-NSSAIs encoded as (SST, wildcard SD).

This discrepancy currently prevents the full flexibility for an operator to use the toolset foreseen by Core network specifications.
We propose to correct this oversight by agreeing the CR in [4].
Proposal 1: agree the CR in [4] to introduce the wildcard SD. 
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