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[bookmark: _Toc158019947][bookmark: _Toc158362606]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 29.510: "Network Function Repository Services".
[3]	3GPP TS 32.290: " Services, operations and procedures of charging using Service Based Interface (SBI) ".
[4]	3GPP TS 32.255: "5G data connectivity domain charging; Stage 2".
[5]	3GPP TS 23.501: "System architecture for the 5G System (5GS);Stage 2".
[6]	3GPP TS 29.503: "Unified Data Management Services; Stage 3".
[7]	3GPP TS 29.505: "Usage of the Unified Data Repository services for Subscription Data; Stage 3".
[8]	3GPP TS 29.525: "Network Data Analytics Services; Stage 3".
[9]	3GPP TS 32.240: "Charging architecture and principles".
[10]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[11]	3GPP TS 32.291: "Telecommunication management; Charging management; 5G system, charging service; Stage 3".
[12]	3GPP TS 28.202: "Telecommunication management; Charging management; Network slice management charging in the 5G System (5GS); Stage 2".
[13]	3GPP TS 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging.
[14]	3GPP TS 32.256: "Charging management; 5G connection and mobility domain charging; Stage 2".
[15]	3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".
[bookmark: MCCTEMPBM_00000024][16]	3GPP TS 32.274: "Telecommunication management; Charging management; Short Message Service (SMS) charging".
[17]	3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".
[bookmark: MCCTEMPBM_00000025][18]	3GPP TS 32.277: "Telecommunication management; Charging management; Proximity-based Services (ProSe) charging".
[19]	3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".
[20]	3GPP TS 28.201: "Charging management; Network slice performance and analytics charging in the 5G System (5GS); Stage 2".
[21]	3GPP TS 28.203: "Charging management; Network slice admission control charging in the 5G System (5GS)".
[22]	3GPP TS 28.204: "Charging management; Network slice-specific authentication and authorization charging in the 5G System (5GS)".
[bookmark: MCCTEMPBM_00000026][23]	3GPP TS 32.257: "Telecommunication management; Charging management; Edge computing domain charging".
[24]	3GPP TS 32.282: "Charging management; Time-Sensitive Networking (TSN) charging".
[25]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
	[26]				3GPP TS 32.275:	“Charging management; MultiMedia Telephony (MMTel) charging”.



	Second change



[bookmark: _Toc158019956][bookmark: _Toc158362615]5.1.2	Potential charging requirements
The following are potential high-level charging requirements, derived from the requirements in TS 32.255 [4].
REQ-CH_ SELCHF_LO -01: The 5GS should be able to provide a CHF Instance based on the NF Consumer Location.


	Third change



[bookmark: _Toc158362618][bookmark: _Toc158019959]5.1.4.1	Solution #1.1 CHF Selection and Discovery for NF Service Consumers Solution based on UDM 
A possible solution for key issue #1.1 covers the requirement REQ-CH_ SELCHF_LO -01.
SUPI is the parameter for CHF discovery through NRF is not efficient in such network deployments and a Group ID based CHF discovery is needed. Although in 3GPP Rel-17 the CHF can register with the NRF using CHF-Group-ID (along other parameters such as CHF-Hostname, IP Address etc.) and an NF consumer can use CHF-Group-ID during CHF discovery process through the NRF:
-	The NF consumers like the SMF, the AMF, the SMSF and the PCF does not have CHF-Group-ID information associated with UE.
-	Group ID Mapping stored in UDR is not accessible to all NF consumers (e.g. AMF, SMF etc.). This also requires the UDR to store/maintain the mapping of all the subscribers in the network to the CHF-Group-ID
Therefore, it is proposed to have ChfSubsriptionData maintained at UDM which enables the current services of UDM and UDR to fetch the ChfSubscriptionData which would consist of the CHF Group ID.
[bookmark: MCCTEMPBM_00000042]This is new in 3GPP TS 29.503 [6] and 3GPP TS 29.505 [7].
This ChfSubscriptionData can be for a group or per individual UE, in the same way other SubscriptionData are maintained in the UDM / UDR.
[bookmark: _MCCTEMPBM_CRPT24680004___2]Table 5.1.4.1-1: Definition of type ChfSubscriptionData
	Attribute name
	Data type
	P
	Cardinality
	Description

	ChfGroupID
	NfGroupId
	C
	0..1
	CHF instances that belong to the CHF Group Id that would serve the specific UE or a group of UEs defined by the group



Next, Nudr interface shall has to be extended, in 3GPP TS 29.505 [7] with CHF, and CHF shall has to be able to fetch the ChfSubscriptoinData for each of the UE's. 


Figure 5.1.4.1-1: Message Flow for CHF Selection based on UDM
1. Any NF Service Consumer that would like to access the Nchf service shall has to discover the CHF. SUPI is one of the parameter that is include as part of the query parameters amongst others.
2. As part of the discovery response, NRF shall has to provide the list of CHFs that match the discovery criteria, and it shall also include the CHF Group ID for each of the CHF.
3. The NF Service Consumer shall has to invoke the Nchf Service API towards the selected CHF instance Id.
3a. The NF Service Producer (CHF) shall has to query UDM / UDR requesting the ChfSubsrciptionData for the corresponding SUPI.
3b. UDM / UDR shall has to provide the CHF Group ID along as part of the ChfSubscriptionData.
3c. CHF shall has to verify if it is the defined instance, as part of CCS, to handle the request for that particular SUPI.
3d. If the CHF identifies that it is the defined instance, as part of CCS, than it shall has to process the request and respond to the NF Service Consumer.
3e. If the CHF identifies that the CHF Group ID of self and the SUPI are different, it shall has to respond to the NF Service Consumer with an error code 307 including the CHF Group ID of the SUPI as part of the header.
4. NF Service Consumer based on the discovery result in step 2 and also the CHF Group ID received in step 3b, shall it has to carry out the reselection of CHF.
5. NF Service Consumer shall has to invoke the Nchf Service API towards the CHF selected as part of the reselection logic. NF Service Consumer shall has then to use the selected CHF for the forthcoming requests.
Table 5.1.4.1-2: Extend to Charging Data Request Message 
(3GPP TS 32.255 [4] – Table 6.1.1.2.1)
	Information Element
	Category for converged charging
	Category for offline only charging
	Description

	CHF Group
	OC
	-
	CHF instances that belong to the CHF Group Id that would serve the specific UE or a group of UEs defined by the group 


[bookmark: _MCCTEMPBM_CRPT24680010___2]
Editor's Note: Trigger and CHF Group Priority Information Elements availability is for FFS
[bookmark: _MCCTEMPBM_CRPT24680011___2]Table 5.1.4.1-3: Extend to Charging Data Response Message 
(3GPP TS 32.255 [4] – Table 6.1.1.2.2)
	Information Element
	Category for converged charging
	Category for offline only charging
	Description

	Multiple Unit Information
	OC
	OC
	[bookmark: MCCTEMPBM_00000030]Described in TS 32.290 [57]
This field is not applicable to QBC.

	[bookmark: _MCCTEMPBM_CRPT24680014___2]Result Code
	OC
	OC
	[bookmark: _MCCTEMPBM_CRPT24680016___2][bookmark: MCCTEMPBM_00000031]Described in 1 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680017___2]Rating Group
	M
	M
	[bookmark: MCCTEMPBM_00000032]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680019___2]UPF ID
	OC
	OC
	This field holds the UPF identifier used for quota granted per UPF by CHF 

	[bookmark: _MCCTEMPBM_CRPT24680021___2]Granted Unit
	OC
	-
	[bookmark: MCCTEMPBM_00000033]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680023___2]Validity Time
	OC
	-
	[bookmark: MCCTEMPBM_00000034]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680025___2][bookmark: _MCCTEMPBM_CRPT24680026___4]Final Unit Indication
	OC
	-
	[bookmark: MCCTEMPBM_00000035]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680027___2][bookmark: _MCCTEMPBM_CRPT24680028___4]Time Quota Threshold 
	OC
	-
	[bookmark: MCCTEMPBM_00000036]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680029___2][bookmark: _MCCTEMPBM_CRPT24680030___4]Volume Quota Threshold 
	OC
	-
	[bookmark: MCCTEMPBM_00000037]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680031___2][bookmark: _MCCTEMPBM_CRPT24680032___4]Unit Quota Threshold 
	OC
	-
	[bookmark: MCCTEMPBM_00000038]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680033___2][bookmark: _MCCTEMPBM_CRPT24680034___4]Quota Holding Time
	OC
	-
	[bookmark: MCCTEMPBM_00000039]Described in TS 32.290 [57]

	[bookmark: _MCCTEMPBM_CRPT24680035___2][bookmark: _MCCTEMPBM_CRPT24680036___4]Triggers
	OC
	OC
	[bookmark: MCCTEMPBM_00000040]This field is described in TS 32.290 [57] and holds the 5G data connectivity specific triggers described in clause 5.2.1.

	[bookmark: _MCCTEMPBM_CRPT24680037___2][bookmark: _MCCTEMPBM_CRPT24680038___4]CHF Subscription Data
	OC
	-
	CHF Instance to be used for a UE / Subscriber



This solution would bring the following advantages for CHF Selection:
-	Enable the possibility to for CHF Selection and Discovery by NF Consumers like SMF, AMF, SMSF and PCF.
-	The solution proposes a more accurate CHF selection taking in account the details provided.
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[bookmark: _Toc158019960][bookmark: _Toc158362619]5.1.4.2	Solution #1.2 CHF Selection by using CHF Default Instance Solution
A possible solution for key issue #1.1 covers the requirement REQ-CH_ SELCHF_LO -01.
The solution proposed is following what is described in detail in NF Service Consumers Selection and Discovery Solution based on UDM (clause 5.1.4.1). The following points differentiate the solution from the one described there. The goal is to avoid using NRF Lookup for Selection and initiate the CHF Selection and Discovery from the NF Service Consumer to the CHF.
Therefore, it is proposed to have ChfSubsriptionData maintained at UDM which enables the current services of UDM and UDR to fetch the ChfSubscriptionData which would consists of the CHF Group ID. It is proposed that a CHF Instance is used by default once Nchf service is called, avoiding CHF discovery and selection operations with NRF.
This is new in 3GPP TS 29.503 [6] (Unified Data Management Services; Stage 3) and 3GPP TS 29.505 [7] (Usage of the Unified Data Repository services for Subscription Data; Stage 3).
This ChfSubscriptionData can be for a group or per individual UE, in the same way other SubscriptionData are maintained in the UDM / UDR.
Table 5.1.4.2-1: Definition of type ChfSubscriptionData
	Attribute name
	Data type
	P
	Cardinality
	Description

	ChfGroupID
	NfGroupId
	C
	0..1
	CHF instances that belong to the CHF Group Id that would serve the specific UE or a group of UEs defined by the group



Next, Nudr interface shall has to be extended (3GPP TS 29.505 [7]) to the CHF, and CHF shall has to be able to fetch the ChfSubscriptoinData for each one of the UE's. Additionally, Nchf interface shall has to be extended, in 3GPP TS 32.290 [3], to accommodate a default CHF instance that is used in the first step once called by a NF Consumer (e.g. SMF).
[image: A diagram of a service

Description automatically generated]
Figure 5.1.4.2-1: Message Flow for CHF Selection based on CHF Default Instance
1. The NF Service Consumer shall has to invoke the Nchf Service API towards the selected CHF instance Id.
1a. The NF Service Producer (CHF) shall has to query UDM / UDR requesting the ChfSubsrciptionData for the corresponding SUPI.
1b. UDM / UDR shall has to provide the CHF Group ID along as part of the ChfSubscriptionData.
1c. CHF shall has to verify if it is the defined instance, as part of CCS, to handle the request for that particular SUPI.
1d. If the CHF identifies that it is the defined instance, as part of CCS, to handle the request, than it shall has to process the request as is currently and respond to the NF Service Consumer.
1e. If the CHF identifies that the CHF Group ID of self and the SUPI are different, it shall has to respond to the NF Service Consumer with an error code 307 including the CHF Group ID of the SUPI as part of the header.
2. NF Service Consumer based on the discovery result in step 2 and also the CHF Group ID received in step 3b, shall it has to carry out the reselection of CHF.
3. NF Service Consumer shall has to accordingly invoke the Nchf Service API towards the CHF selected as part of the reselection logic. NF Service Consumer shall has then to use the selected CHF for the forthcoming requests.
Table 5.1.4.2-2: Extend to Charging Data Request Message (3GPP TS 32.255 [4] – Table 6.1.1.2.1)
	[bookmark: _MCCTEMPBM_CRPT24680045___4]Information Element
	Category for converged charging
	Category for offline only charging
	Description

	[bookmark: _MCCTEMPBM_CRPT24680046___4]CHF Group
	OC
	-
	CHF instances that belong to the CHF Group Id that would serve the specific UE or a group of UEs defined by the group 



[bookmark: _MCCTEMPBM_CRPT24680047___2][bookmark: _MCCTEMPBM_CRPT24680048___2]Editor's Note: Trigger and CHF Group Priority Information Elements availability is for FFS 
This solution would bring the following advantages for CHF Selection:
-	Enable the possibility for CHF Selection and Discovery by NF Consumers like SMF, AMF, SMSF and PCF
-	CHF Selection Time is reduced by enabling the selection to be done directly between the NF Service Consumer and the CHF.

	Fifth change



[bookmark: _Toc158019961][bookmark: _Toc158362620]5.1.4.3	Solution #1.3 CHF selection based on location
The solution addresses key issue #1.1 of topic #1 on CHF selection by NF Consumers Information. 
NF(CTF) may discover and select the CHF instance(s) that is deployed geographically close to the UE(s), e.g. in edge computing scenario. To support the CHF discovery and selection based on location, CHF can provide the location information during NRF registration, i.e. the scope of geographical areas that can be served by the CHF instance. 
The registration for the scope of geographical areas may re-use the existing common attribute in NF profile, e.g. "servingScope" specified in clause 6.1.6.2.2 TS 29.510 [2].
The attribute "servingScope" refers to the served area(s) of the NF instance. As specified in TS 29.510 [2], the servingScope may indicate geographical areas, it may be used e.g. to discover and select NFs in centralized Data Centers that are expected to serve users located in specific region(s) or province(s).
During the NFDiscovery procedure, the NF consumer may re-use the "serving-scope" query parameter to indicate the list of areas that can be served by the NF instances to be discovered, specified in clause 6.2.3.2.3 TS 29.510 [2]. The NRF shall has to return CHF instance(s) which can serve the areas requested in this query parameter.




	Sixth change




[bookmark: _Toc158362629][bookmark: _Toc158019970]5.2.1	General description and assumptions 
In TS 23.501 [5], clause 6.3.11 it states that discovered using NRF as described in in clause 6.1 of TS 32.290 [3]. It further states that the CHF selection functionality in NF consumer or in SCP should consider one of the following factors:
-	-CHF Group ID of the UE's SUPI.
	SUPI; the NF consumer selects a CHF instance based on the SUPI range the UE's SUPI belongs to or based on the results of a discovery procedure with NRF using the UE's SUPI as input for CHF discovery.
In the case of delegated discovery and selection in SCP, the NF consumer shall has to include all available factors in the request towards SCP.
Therefore, it should be improved the time required for such operation, for use cases which make use of latency as one the main requirements.

	Seventh change



[bookmark: _Toc158019974][bookmark: _Toc158362633]5.2.4.1	Solution #2.1 Location Optimization Solution
A possible solution for key issue #2.1 covers the requirement REQ-CH_ SELCHF_LA -01.
Currently, SUPI/Group ID is used for NRF-based discovery of CHF. The CHF discovery mechanism needs to support the discovery of a CHF by SMF, or AMF, or SMSF or PCF based on information about network segments that the CHF belongs to.
By using CHF selection based on location information, we it enables supporting the most suitable CHF for efficient processing based on the location . Potentially selecting most suitable CHF based on the location, may reduce also latency for NF that are running PDU sessions with the Charging, such as SMF and PCF.
Network Integration before the suggested change for a service operation discovers the set of CHF Instances (and its associated CHF Service Instances), that is currently registered in NRF and is selected based on the SUPI or group ID.
This operation using NF type of CHF, retrieves a list of CHF Instances, and their offered services, currently registered in the NRF, satisfying a filter criteria of SUPI or group ID. Since the CHF selection is based on SUPI or Group ID only, the selected CHF may be distant from the consumer NF.
Network Integration after CHF selection based on location, will be able to get a CHF Instance based on a location. There are two options to implement the location information:
1)	UE serving area, as received from AMF (TAI).
2)	NF consumer location that is set during NF deployment.
The following procedure shall has to be followed for CHF Registration (with Location Data), which shall has to be used for CHF Selection:
[bookmark: MCCTEMPBM_00000028]1)	CHF registers to NRF with served location area (such as TAI or list of TAI). The registration will be using a new data type CHFCond (to be included in Nnrf_NFManagement service-based interface protocol as described in 3GPP TS 29.510).
2)	CHF discovery by the NF consumers (like the SMF, the AMF, the SMSF and the PCF) will retrieve relevant CHF per the location information (UE serving area or NF consumer deployment location).
3)	CHF sends a response to the consumer. CHF discovery by the NF consumers (like the SMF, the AMF, the SMSF and the PCF) will retrieve relevant CHF per the location information (UE serving area or NF consumer deployment location). This operation using NF type of CHF, retrieves a list of CHF Instances, and their offered services, currently registered in the NRF, satisfying a filter criteria of UE serving area or NF consumer location.
This solution would bring the following advantages for CHF Selection:
[bookmark: _MCCTEMPBM_CRPT24680060___2]-	Extend the criteria that can be used with SUPI to optimize time for CHF Selection.

	Nineth change



[bookmark: _Toc158019995][bookmark: _Toc158362654]5.4.2	Potential charging requirements
The following are potential high-level charging requirements, derived from the requirements in TS 32.255 [4].
REQ-CH_ SELCHF_CD -01: The 5GS should be able to provide a CHF instance based on the functional domain or subsystem that requires charging.


	Tenth change



[bookmark: _Toc158020003][bookmark: _Toc158362662]5.4.4.6	Solution #4.6: Custom HTTP2 Header For Charging
A possible solution for key issue #4c is to enhance the Nchf_ConvergedCharging SBI to allow routing of Nchf_ConvergedCharging requests and responses based on HTTP2 headers that include charging domain(s). This means that the charging data request can be routed without decoding the message payload.
[bookmark: MCCTEMPBM_00000051]Charging Specification TS 32.291 [11] clause 6.1.2.3 allows the use of optional HTTP custom headers from clause 5.2.3.3 of TS 29.500 [25], which can be used by both direct and indirect communication methods.
[bookmark: MCCTEMPBM_00000052]This solution proposal is to add a new optional HTTP custom header in accordance with TS 29.500 [25]
Table 5.4.4.6-1: Custom HTTP2 Header for Charging 
	Name
	Reference
	Description

	3gpp-Sbi-Charging-Domain
	Clause 5.2.3.3.x
	This header is used to specify the charging domain or subsystem for a charging data request. This header shall be included when the charging service is requested for a specific charging domain or a subsystem e.g. edge charging, IMS charging etc.


		
NOTE: 	The definition of the new optional custom header will need to be added in an SA2 document. The list of domains to be allowed as part of custom header shall has to be determined as per solution for Key Issue #4a.





	End of changes
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