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1. Introduction
1.1 Recent Updates in GSMA NG.116 v7.0
In recent released GSMA PRD NG.116 v7.0, several new parameters are introduced to the NEtwork Slice Template (NEST):
-	"LBO PDU Sessions Counting Required"
-	"Maximum number of UEs with at least one PDU session and PDN connection"

	<<GSMA PRD NG.116 v7.0, clause 3.4.16>>
[bookmark: _Toc19716972][bookmark: _Toc40279615][bookmark: _Toc40812103][bookmark: _Toc106351356]3.4.16	Maximum number of PDU sessions
This attribute describes the maximum number of concurrent PDU supported by the network slice as specified by the "Maximum number of PDU sessions" parameter. If the network slice also requires taking into account PDN connections that can be handed over to the 5GS while the UEs are in the EPS, this is specified in the optional attribute "EPS counting required". If the parameter "EPS counting required" is missing, then no counting happens of any PDN connections in EPS. In roaming case (i.e. when the Area of Service attribute includes roaming partners' PMNs), the number of PDU sessions includes any Local Breakout PDU sessions if the Parameter "LBO PDU Sessions Counting Required" is set to "Yes". Otherwise (including the case where this parameter is not present), Local Breakout PDU sessions are not counted.
Examples:
· 100 000 PDU sessions
· 10 000 000 PDU sessions

Maximum number of PDU sessions
This parameter specifies how many PDU sessions can simultaneously use the network slice.
	Maximum number of PDU sessions

	Measurement unit
	PDU sessions

	Allowed Values
	Any desired value

	Tags
	Scalability attribute



	Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


 Number of PDU Session Table

EPS counting required 
If this parameter indicates that EPS counting is required, the PDU sessions counting shall also take into account the PDN connections in the EPS connected to an APN that maps to a DNN/S-NSSAI of the network slice.
	EPS counting required
	

	Measurement unit
	NA

	Allowed Values
	Yes
No

	Tags
	Scalability attribute



	Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


[bookmark: _Hlk51581017] EPS counting required Table

LBO PDU Sessions Counting required
This parameter specifies whether the LBO PDU sessions are counted. If the value is "Yes", then LBO sessions are counted also, if the value is set to "No", then LBO sessions are not counted. If this parameter is not present, then the LBO PDU sessions are not counted. 
	LBO PDU Sessions Counting required

	Measurement unit
	N/A

	Allowed Values
	Yes
No

	Tags
	Scalability attribute



	Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


 LBO PDU Session Counting Required Table

	<<GSMA PRD NG.116 v7.0, clause 3.4.16>>
[bookmark: _Toc106351380][bookmark: _Hlk97649375]3.4.40	Maximum number of UEs with at least one PDU session/PDN connection
This attribute, which applies for network slices where EPS interworking is supported, describes the maximum number of UEs that can use the network slice simultaneously with at least one PDU session/PDN connection as specified by the "Maximum number of UEs with at least one PDU session and PDN connection" parameter. The counting of UEs shall consider the UEs in 5GS with at least one PDU Session in the network slice, and the UEs in the EPS with at least one PDN connection in the network slice, i.e., it is required to count the UEs that have at least one PDN connection connected to an APN that is associated with the S-NSSAI of the network slice.
NOTE: A UE registered in a 5GS slice with no PDU session established is not counted in this case.  In addition, this attribute is not used together with attribute “Maximum number of UEs” depicted in clause 3.4.17 in the same NEST.
Examples:
· 100 000 UEs with at least one PDU session/PDN connection
· 10 000 000 UEs with at least one PDU session/PDN connection

Maximum number of UEs with at least one PDU session/PDN connection
This parameter specifies how many UEs can simultaneously use the network slice with at least one PDU session/PDN connection.

	Maximum number of UEs with at least one PDU session/PDN connection

	Measurement unit
	NA

	Allowed Values
	Any desired value

	Tags
	Scalability attribute



	Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


 Number of UEs with at least one PDU session/PDN connection Table



If to support these new NEST parameters, the existing NSAC procedures defined by 3GPP need to be enhanced. 

1.2 GSMA LS to SA2
As additional NEST parameters introduced, GSMA sent LS (see S2-2202800) to SA2 to request SA2 to take GSMA requirements into account, i.e. update 3GPP specification to support the new NEST parameters.
GSMA confirmed that even for LBO PDU session, the counting is performed in the HPLMN.
GSMA also pointed out the relationship of the existing parameter "Maximum number of UEs" and the new parameter "Maximum number of UEs with at least one PDU session and PDN connection", i.e. operators have options to either using the existing parameter or using the new parameter to control the number of UEs.
	<<GSMA LS to SA2: S2-2202800>>
GSMA NG ENSWI has discussed the following topics: 1) which PLMN (HPLMN or VPLMN) enforces the maximum number of UEs in a network slice when some of the UEs are roaming, and 2) which PLMN (HPLMN or VPLMN) enforces the maximum number of sessions in a network slice when some session in a network slice may be supported in LBO for roaming UEs. 
GSMA has agreed that the HPLMN is enforcing the maximum number in both cases and that the number of PDU sessions also includes the LBO sessions. 
As an option, Operators may configure the network slice to not include the LBO sessions and the roaming UEs in the total number enforced.
In addition, GSMA has clarified that when EPS counting is required two options are supported: 
A. the maximum number of UEs limit in 5GS applies to the UEs which are registered in 5GS and so the restriction criterion is not uniform across EPS and 5GS as the UEs in EPS are counted when they have at least one PDU session.
B. the maximum number of UEs limit applies to the UEs with at least one PDU session in 5GS, and at least one PDN connection in EPS, and so the restriction criterion is uniform across EPS and 5GS.
In order to allow the two options, the NG.116 has been updated to add an attribute "maximum number of UEs with at least one PDU session/PDN connection". So, option A applies when the "maximum number of UEs" attribute with EPS counting enabled is in the NEST, while option B applies to when "maximum number of UEs with at least one PDU sessions/PDN connection" attribute in the NEST.



Thus, SA2 agreed one WID (see finally approved SP-220988) to fulfill the GSMA requirement. Accordingly, a stage 3 WID is required.

2. Impacts Analysis
2.1 Possible Impacts to Network Architecture and Procedure
Although SA2 has not yet specified the detail of the enhancement to NSAC architecture and procedure, some aspects which might have impacts to existing architecture and procedures are foreseen:
-	How does the HPLMN count the LBO PDU session? Is the LBO PDU session counting in the hNSACF or in other NF?
-	Are the two parameters ("Maximum number of UEs", "Maximum number of UEs with at least one PDU session and PDN connection") mutually exclusive? How to configure and just select one option?
-	Are the thresholds (i.e. configured for controlling the number of UEs) differently configured for the "Maximum number of UEs" and "Maximum number of UEs with at least one PDU session and PDN connection"? Does the network slice status reports need to be differentiated accordingly?

NOTE:	LBO PDU sessions counting may be overlapped with key issue #4 of eNS_Ph3 which impacts the NSAC procedure in roaming case.

2.2 Potential Impacts to Specifications
To support the above new attributes, following specifications might be impacted:
For CT4:
- TS29.536: NSAC procedures need update to support the new NEST parameters, so as to fulfill the new requirements:
- for EPS interworking case (i.e. taking "Maximum number of UEs with at least one PDU session and PDN connection" into account);
- for LBO roaming case (i.e. taking "LBO PDU Sessions Counting Required" attribute into account);
- TS29.571: potential enhancements to the NSAC related data types, e.g. SACInfo, SACEventStatus;
- TS29.510: potential enhancements to the NSACF selection, if new NSACF capabilities are required;
- TS29.503: potential enhancements to the S-NSSAI subscription data, if control of "LBO PDU Sessions Counting Required" is subscription based.
For CT3:
- TS29.522: potential updates to NEF API to support new NEST parameters.

3. Proposal
It is proposed to discuss the impacts and agree the new WID proposal in (C3-225046 / C4-225103).
