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Decision/action requested

This pCR is to combine the following key issues: Key Issue #1 and Key Issue #5 for "number of simultaneous UEs per network slice", Key Issue #2 and Key Issue #7 for "number of concurrent PDU sessions per network slice"  
2
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[1]

3GPP TR 32.847 "Study on Charging Aspects for Network Slicing Phase 2"

[2]
3GPP TS 28.202 "Charging management; Network slice management charging in the 5G System (5GS); Stage 2".  
[3]
3GPP TS 28.201 "Charging management; Network slice performance and analytics charging in the 5G System (5GS); Stage 2 ".  
[4]
GSMA 5GJA NG.116: "Generic Network Slice Template".
3
Rationale

This pCR is to combine the following key issues which have the same scope:

· Key Issue #1 and Key Issue #6 for "number of simultaneous UEs per network slice".

· Key Issue #2 and Key Issue #7 for "number of concurrent PDU sessions per network slice".

The Editor's Note related to the NSACF description by SA2 can be removed.
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.847 [1]  
	First change


6.1
Key Issue #1: Converged Charging for simultaneous number of UEs/ max. number of UEs per network slice

6.1.0
General Description

This key issue is for investigating how to support network slice access based converged charging service on simultaneous/max. number of UEs. 
The maximum number of UEs is one of the attributes in the GST documented in GSMA 5GJA NG.116 [6] characterising the network slice (one S-NSSAI) and defined as the maximum number of UEs that can use the network slice simultaneously. The max. number of UEs that can use the network slice simultaneously is one criteria for usage control of network slice, it is therefore an aspect to be considered for converged charging. Since the maximum number of simultaneous UEs can part of the offering and in the extension part of the price for the offering, then also the number of UEs that use the network slice simultaneously can be a criterion for the charging (i.e. rate and cost). For example, if during a period it never goes above a specific number of simultaneous UEs one price and if it does go above another price.
This investigation covers the following:
-
determination of "number of UEs"/max. number of UEs per slice that can use the network slice simultaneously to be used as a criteria for converged charging service;

-
identification of the main charging information to be collected in addition to "number of UEs"/max. number of UEs; 

-
determination of the main interactions with the NF or service usage to obtain the network slice authorization and usage based on "number of UEs"/max. number of UEs;

- 
determination of all needed charging information for online and offline charging methods;

6.1.1
Solution#1.1 New NetworkSliceConvergedCharging service

6.1.1.1
Procedure Description

This solution addresses the Key Issue #1 by considering the new 5GC NF which has been defined as Network Slice Admission Control Function (NSACF).  While NSACF counts all UE registrations in S-NSSAI as received from the AMF(s), the CHF/5G Converged Charging System functionalities provide the charging service and quota management capabilities to this NSACF.

During the network slice provisioning, the CHF, under the ConvergedCharging service, receives and stores the "max. Nb of Reg UEs" which is considered by CCS as initial value for the network slice quota (NS_quota). This NS_quota is used by the CCS for the Network Slice quota management.
A new NetworkSliceConvergedCharging service is introduced for this Network Slice quota management between the CHF and the NSACF and its use is is described in following clause. The Charging service providing Network Slice quota management will be specified during the normative work. 

During the UEs registration, the NSACF provides the network slice admission control for all AMF(s) by counting the number of registered UEs against quota granted by the CHF under NetworkSliceConvergedCharging service consumption by the NSACF.

The following figure 6.1.1.1-1 represents the high-evel entities involved in the solution.


[image: image1.emf]UE NSACF

CHF

Slice SLA obtained at NSI creation 

΀͞max. Nb Reg Ues͟�at MnS]

Registration procedures NS access control as per TS 23.502 [x] 

OAM

         #n

         

#2

AMF#1

NSACF counts "Nb Reg UEs" and will check 

against the initial NS_quota (max Nb Reg UEs)

NSConvergedCharging

[Update NS_quota]

CCS

NSConvergedCharging

[Initial NS_quota]


Figure 6.1.1.1-1 High level functional solution overview  

Slice SLA are obtained by CHF at NSI creation via the ‘service profile’ as specified in TS 28.202 [3] (clause 5.1.3 "Network Slice Management charging information"), which includes the max Nb of Reg UEs per S-NSSAI and the CHF is setting the max Nb of Reg UEs as NS_quota. 


Editor’s note: The Update of NS_quota once the count of Reg UEs is reached the max. Nb of Reg UEs at NSACF and possible NSI update is ffs.
6.1.1.2
Flow description

The figure 6.1.1.2-1 describes the high-level charging procedure for Network slice converged charging based on NS_quota with setting of initial value by CHF which may provided to the NSACF during slice provisioning procedures.   
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Figure 6.1.1.2-1: NetworkSlice quota management - registration  

The steps are with the following additions: 

0ch. CHF gets per S-NSSAI the "max Nb of Reg UEs" obtained during NSI creation  and sets this as initial value for NS_quota of Nb of Reg UEs. 

0. The NSACF counts the Nb of Reg UEs and check against the initial value for NS_quota (max Nb of Reg UEs).

1. NS admission control for UEs registrations per 3GPP TS 23.502 [11]. 

Xch-a: At least one S-NSSAI has reached the initial value for NS_quota of  Nb of Reg UEs.

Xch-b: the NSACF invokes the Nchf_NSConvergedCharging service for requesting more quota (i.e. NS_quota (max Nb of Reg UEs) of the exhausted S-NSSAI.  

xch-c. The S-NSSAI for which the initial NS_quota is reached will be either granted with more NS_quota or the request for more quota is indicated as rejected, based on CCS capabilities and CHF update per S-NSSAI the value for "max Nb of Reg UEs" obtained during NSI update.

xch-d. CHF provides response to NSACF with appropriate setting of for S-NSSAI(s) based on the status of step xch-c.

2. NS admission control for UEs registrations per 3GPP TS 23.502 [11]. 



6.1.x
Evaluation

	Next change











	Next change


6.1.2
Solution#1.2 NSACF (CTF) - Event based charging
6.1.2.1
General
Event based charging where the thresholds values for simultaneous number of UEs are set separately for going below (downwards) or above (upwards). This means that when a UE is added to the network slice and it at that point passes a upwards threshold it will trigger charging, and when a UE is removed from a network slice and it at this point passes a downwards threshold it will trigger charging. There may be several upwards triggers but only one downwards.
6.1.2.2
Charging information
The minimum information needed to be able to charge for the number of simultaneous UE connected to a network slice can be found in table 6.1.2.2-1.
Table 6.1.2.2-1: Minimum charging information of simultaneous number of UEs
	Information Element
	Description

	Identifier of Network Slice 
	This field identifies Network Slice and can be the Network Slice Instance or the S-NSSAI.

	Trigger
	This field identifies the passing of the threshold upwards or downwards for simultaneous number of UEs

	Trigger Timestamp
	This field holds the time when the threshold was passed

	Number of simultaneous UEs
	This field holds the number of simulations UEs after the passing of the threshold


6.1.2.3
Trigger mechanism
Thresholds may be set at provisioning of the network slice together with other network slice profiled information and updated by configuration changes.
6.1.2.4
Architecture description
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Figure 6.1.2.4-1: NSACF (CTF) converged charging architecture 
6.1.2.5
Flow description

The figure 6.1.2.5-1 describes the high-level charging procedure for Network slice converged charging based on NSACF (CTF) using Nchf_NSConvergedCharging service. 
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Figure 6.1.2.5-1: NSACF (CTF) and Nchf_NSConvergedCharging service event based
0ch. CHF obtains per S-NSSAI the "max number of UEs" during NSI creation, corresponding to maximum value of NS_quota for "Number of UEs" unit. 

1. The NSACF is configured per S-NSSAI, with "max number of UEs" and a set of "Number of UEs" intermediate thresholds (downwards and upwards triggers) under the "max number of UEs".
2. NS admission control triggered from AMF per TS 23.502 [11] clause 4.2.11 Number of UEs per network slice availability check and update procedure. 

2ch-a: For a particular S-NSSAI one "Number of UEs" threshold is crossed or "max number of UEs" is reached.  
2ch-b: The NSACF invokes the Nchf_NSConvergedCharging service for reporting used units "Number of UEs".  

2ch-c. Account and rating control based on "Number of UEs" used units for the S-NSSAI.  
2ch-d. CHF provides response to NSACF.
6.1.3
Solution#1.3 NSACF (CTF) - Session based charging 
6.1.3.1
General
Session based charging where the session is started and kept as long as the simultaneous number of UEs is above a certain value. This means that when a UE is added to the network slice and it at that point passes the threshold it will initiate charging, and when a UE is removed from a network slice and it at this point it again passes the threshold it will terminate charging. In between these the CHF may set new triggers.

6.1.3.2
Charging information
The minimum information needed to be able to charge for the number of simultaneous UE connected to a network slice can be found in table 6.5.3.2-1.
Table 6.1.3.2-1: Minimum charging information of simultaneous number of UEs
	Information Element
	Description

	Identifier of Network Slice 
	This field identifies Network Slice and can be the Network Slice Instance or the S-NSSAI.

	Trigger
	This field identifies the passing of the threshold for simultaneous number of UEs

	Trigger Timestamp
	This field holds the time when the threshold was passed

	Number of simultaneous UEs
	This field holds the number of simulations UEs after the passing of the threshold


6.1.3.3
Trigger mechanism
The threshold may be set at provisioning of the network slice together with other network slice profiled information and updated by configuration changes. The CHF may provide new triggers during the charging session.
6.1.3.4
Architecture description
Same architecture as clause 6.1.2.4
6.1.3.5
Flow description

The figure 6.1.3.5-1 describes the high-level charging procedure for Network slice converged charging based on NSACF (CTF) using Nchf_NSConvergedCharging service. 
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Figure 6.1.3.5-1: NSACF (CTF) and Nchf_NSConvergedCharging service session based
Steps 0ch to 1: same as flow in clause 6.1.2.5 
2. NS admission control triggered from AMF per TS 23.502 [11] per clause 4.2.11Number of UEs per network slice availability check and update procedure.   

2ch-a: For a particular S-NSSAI one trigger occurs: one "Number of UEs" threshold is crossed for initial.  
2ch-b: The NSACF invokes the Nchf_NSConvergedCharging service initial and reporting of used units " Number of UEs".  

2ch-d. CHF provides response to NSACF, with possible new triggers.
3. NS admission control triggered from AMF per TS 23.502 [11] Number of UEs per network slice availability check and update procedure. 

3ch-a: For a particular S-NSSAI one trigger occurs: one " Number of UEs" threshold is crossed for update or termination.  
3ch-b: The NSACF invokes the Nchf_NSConvergedCharging service update or release and reporting of used units " Number of UEs".  

3ch-c. Account and rating control.  
3ch-d. CHF provides response to NSACF, with possible new triggers for the next step.  

6.1.4
Solution#1.4 NSACF and CEF - Event based charging
6.1.4.1
General

The general description, charging information and triggers for this solution are the same as for solution#1.2. 

Use of Nchf_NSConvergedCharging service from CEF
6.1.4.2
Architecture description

[image: image6.emf]Nchf

CHF

CCS

CEF

NSACF

Nnsacf


Figure 6.1.4.2-1: NSACF converged charging architecture - CEF

6.1.4.3
Flow description

The figure 6.1.4.3-1 describes the high-level charging procedure for Network slice converged charging based on CEF using Nchf_NSConvergedCharging service and NSACF service. 
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Figure 6.1.4.4-1: CEF and use of NSACF service 
0ch and 1: same as clause 6.1.2.5 (with CEF instead of NSACF)  

2. Use of Nnsacf_SliceEventExposure_Subscribe/Unsubscribe service exposed by NSACF to subscribe to be notified on " Number of UEs" intermediate thresholds or "max number of UEs" per TS 23.502 [11] clause 4.15.3.2.10 flows and NSACF services.
3. Use of Nnsacf_SliceEventExposure_Notify received by CEF based on subscribed thresholds.  
3ch-a to 3ch-d: same as steps 2ch-a to 2ch-d as clause 6.1.2.5 (with CEF instead of NSACF).

6.1.5
Solution#1.5 NSACF and CEF - Session based charging  
6.1.5.1
General

The general description, charging information and triggers for this solution are the same as for solution#1.3. Use of Nchf_NSConvergedCharging service from CEF
6.1.5.2
Architecture description
Same architecture as clause 6.1.4.X

6.1.5.3
Flow description

The figure 6.1.5.Y-1 describes the high-level charging procedure for Network slice converged charging based on CEF using Nchf_NSConvergedCharging service and NSACF service. 
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Figure 6.1.5.3-1: CEF and use of NSACF service – session based 
0ch and 3: same as clause 6.1.4.3 
3ch-a to 3ch-d: same as 2ch-a to 2ch-d clause 6.1.3.5 with CEF instead of NSACF.  
4. Nnsacf_SliceEventExposure_Notify received by CEF based on subscribed thresholds.  
4ch-a to 4ch-d: same as 3ch-a to 3ch-d clause 6.1.3.5 with CEF instead of NSACF.

	Next change


6.2
Key Issue #2: Converged Charging for concurrent number of PDU sessions/max. number of PDU sessions per network slice
6.2.0
General Description

This key issue is for investigating how to support network slice access based converged charging service on concurrent number of PDU sessions or max. number of PDU sessions.
The maximum number of PDU sessions is one of the attributes in the GST documented in GSMA 5GJA NG.116 [6] characterising the network slice (one S-NSSAI) and defined as maximum number of concurrent PDU supported by the network slice. The number of max. number of PDU sessions is one criteria for usage control of network slice, it is therefore an aspect to be considered for converged charging. Since the maximum number of concurrent PDU sessions can be part of the offering and in the extension part of the price for the offering, then also the number of PDU sessions that use the network slice concurrently can be a criterion for the charging (i.e. rate and cost). For example, if during a period it never goes above a specific number of concurrent PDU sessions one price and if it does go above another price.
This investigation covers the following:
-
determination of number of concurrent PDU sessions/max. number of PDU sessions per slice that can use the network slice simultaneously to be used as a criteria for converged charging service;
-
identification of the main charging information to be collected in addition to number of concurrent PDU sessions/max. number of PDU sessions; 

-
determination of the main interactions with the NF or service usage to obtain the network slice authorization and usage based on max number of PDU sessions;

- 
determination of all needed charging information for online and offline charging methods.
	Next change











	Next change


6.2.1
Solution#2.1 NSACF (CTF) – Event based charging
6.2.1.1
General

This solution is the same as solution#1.2 with:

-
"number of UEs" replaced by "number of the PDU Sessions"
-
NS admission control triggered from SMF (instead of AMF) per TS 23.502 [11] clause 4.2.11 Number of PDU sessions per network slice availability check and update procedure. 
6.2.2
Solution#2.2 NSACF (CTF) - Session based charging
6.2.2.1
General

This solution is the same as solution#1.3 with:

-
"number of UEs" replaced by "number of the PDU Sessions"

-
NS admission control triggered from SMF (instead of AMF) per TS 23.502 [11] clause 4.2.11 Number of PDU sessions per network slice availability check and update procedure. 

6.2.3 
Solution#2.3 NSACF and CEF - Session based charging
6.2.3.1
General

This solution is the same as solution#1.4 with:

-
"number of UEs" replaced by "number of the PDU Sessions"

-
Use of Nnsacf_SliceEventExposure_Subscribe/Unsubscribe service exposed by NSACF to subscribe to be notified on " Number of PDU sessions" intermediate thresholds or "max number of PDU sessions" 

6.2.4 Solution#2.4 NSACF and CEF - Session based charging
This solution is the same as solution#1.5 with:

-
"number of UEs" replaced by "number of the PDU Sessions"

-
Use of Nnsacf_SliceEventExposure_Subscribe/Unsubscribe service exposed by NSACF to subscribe to be notified on " Number of PDU sessions" intermediate thresholds or "max number of PDU sessions". 

	End of changes
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