3GPP TSG-SA5 Meeting #151 
S5-237568
Chicago, United States, 13th Nov 2023 - 17th Nov 2023
Source:
Amdocs, Nokia, Nokia Shanghai Bell, Amdocs
Title:
Rel-18 pCR TR 28.840 Editorial Corrections
Document for:
Approval

Agenda Item:
7.5.2
1
Decision/action requested

Include the proposed changes in TR 28.840.
2
References

[1]

3GPP TR 28.840: " Study on CHF Segmentation"

3
Rationale

Updating Solutions numbers.

4
Detailed proposal

	First change


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’s proposed to 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.

This is new in 3GPP TS 29.505 [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.

	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


Table 5.1.4.1-1: Definition of type ChfSubscriptionData
Next, Nudr interface shall be extended, in 3GPP TS 29.505 [7] with CHF, and CHF shall be able to fetch the ChfSubscriptoinData for each of the UE’s. 
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1.
Any NF Service Consumer that would like to access the Nchf service shall 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 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 invoke the Nchf Service API towards the selected CHF instance Id.

3a. The NF Service Producer (CHF) shall query UDM / UDR requesting the ChfSubsrciptionData for the corresponding SUPI.

3b. UDM / UDR shall provide the CHF Group ID along as part of the ChfSubscriptionData.

3c. CHF shall 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 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 respond to the 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 carry out the reselection of CHF.

5.
NF Service Consumer shall invoke the Nchf Service API towards the CHF selected as part of the reselection logic. NF Service Consumer shall then use the selected CHF for the forthcoming requests.

	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 


Table 5.1.4.1-2: Extend to Charging Data Request Message (3GPP TS 32.255 [4] – Table 6.1.1.2.1)

Editor’s Note: Trigger and CHF Group Priority Information Elements availability is for FFS 

	Information Element
	Category for converged charging
	Category for offline only charging
	Description

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

	Result Code
	OC
	OC
	Described in TS 32.290 [57]

	Rating Group
	M
	M
	Described in TS 32.290 [57]

	UPF ID
	OC
	OC
	This field holds the UPF identifier used for quota granted per UPF by CHF 

	Granted Unit
	OC
	-
	Described in TS 32.290 [57]

	Validity Time
	OC
	-
	Described in TS 32.290 [57]

	Final Unit Indication
	OC
	-
	Described in TS 32.290 [57]

	Time Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Volume Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Unit Quota Threshold 
	OC
	-
	Described in TS 32.290 [57]

	Quota Holding Time
	OC
	-
	Described in TS 32.290 [57]

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

	CHF Subscription Data
	OC
	-
	CHF Instance to be used for a UE / Subscriber


Table 5.1.4.1-3: Extend to Charging Data Response Message (3GPP TS 32.255 [4] – Table 6.1.1.2.2)

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.

	Second of change


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 intiate the CHF Selection and Discovery from the NF Service Consumer to the CHF.

Therefore, it’s proposed to 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’s proposed that a CHF Iinstance is used by default once Nchf service is called, avoiding CHF discovery and selection oprations 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.

	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


Table 5.1.4.2-1: Definition of type ChfSubscriptionData
Next, Nudr interface shall be extended (3GPP TS 29.505 [7]) to the CHF, and CHF shall be able to fetch the ChfSubscriptoinData for each one of the UE’s. Aditionally, Nchf interface shall be extended, in 3GPP TS 32.290 [3], to acoomodate a default CHF instance that is used in the first step once called by a NF Consumer (e.g. SMF).
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1.
The NF Service Consumer shall invoke the Nchf Service API towards the selected CHF instance Id.

1a. The NF Service Producer (CHF) shall query UDM / UDR requesting the ChfSubsrciptionData for the corresponding SUPI.

1b. UDM / UDR shall provide the CHF Group ID along as part of the ChfSubscriptionData.

1c. CHF shall 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 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 respond to the 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 carry out the reselection of CHF.

3.
NF Service Consumer shall accordingly invoke the Nchf Service API towards the CHF selected as part of the reselection logic.  NF Service Consumer shall then 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)
	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 


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.

	Third Change


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 enable 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 be followed for CHF Registration (with Location Data), which shall be used for CHF Selection:

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:

· Extend the criteria that can be used with SUPI to optimize time for CHF Selection

	End of changes
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