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[bookmark: foreword][bookmark: _Toc85654387][bookmark: _Toc95119900][bookmark: _Toc104187533]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc85654388][bookmark: _Toc95119901][bookmark: _Toc104187534]Introduction
This report is to study enhancement of the Nchf converged charging service.
[bookmark: scope][bookmark: _Toc85654389][bookmark: _Toc95119902][bookmark: _Toc104187535]
1	Scope
The present document studies the potential use cases, requirements, and solutions for the enhancements of the Nchf converge charging service.
The study will cover and identify gaps for:
-	optimizations regarding amount of information in the request and number of requests,
-	enhancement of input to rating,
- 	cancelling of chargeable events for unsuccessful scenarios,
- 	enhancement of non-blocking mechanism,
-	enhancements of triggers having more consistent triggers and use of NF specific triggers
Improvements on how to maintain the source code presentations (yaml and ASN.1) the document structure for these will be studied,
[bookmark: references][bookmark: _Toc85654390][bookmark: _Toc95119903][bookmark: _Toc104187536]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 32.255: "5G data connectivity domain charging; stage 2".
[3]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
[6]	3GPP TS 32.291: "Telecommunication management; Charging management; 5G system; Charging service, stage 3".
[7]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
[8]	3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".
[5]	3GPP TS 32.291: "Telecommunication management; Charging management; 5G system, charging service; Stage 3"

[bookmark: definitions][bookmark: _Toc85654391][bookmark: _Toc95119904][bookmark: _Toc104187537]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc85654392][bookmark: _Toc95119905][bookmark: _Toc104187538]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
<defined term>: <definition>.
[bookmark: _Toc85654393][bookmark: _Toc95119906][bookmark: _Toc104187539]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc85654394][bookmark: _Toc95119907][bookmark: _Toc104187540]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: _Toc72481526][bookmark: _Toc95119908][bookmark: _Toc104187541]4	Overview
The Nchf converged charging services was first released in Rel-15. This first iteration was to a large extent, with some minor exceptions, copying and combining its predecessors, Ro and Rf, based on Diameter to a service based interface (SBI) supporting converged charging service. The depiction of the internal architecture of the Converged Charging System (CCS) was to a large extent based on the Online Charging System (OCS).
The combination of the Diameter Ro and Rf interfaces into one converged charging service together with the move of the integration point for CDRs have led to that all the information previously reported and transported over two or more interfaces now needs to be transported over a single interface. This makes it essential that the converged charging interface is optimized in regard to the amount of information and number of reports sent, or at least allows for such an optimization if needed.
The information that may be used to assist the determine of reservation in the CCS is not defined except for the rating group. This means that for an immediate event or in an initial request the information about the event or session is limited and lacks accuracy.
Low latency requirements increased by new business cases may need enhancements to the non-blocking mechanism.
Charging of new service together with converged charging have increased the need for more information in the input to rating.
The use of event-based charging has led to a need for cancelling the charging for the chargeable event, e.g. refund, for unsuccessful scenarios or cases not possible to fulfil.
The document structure of the actual service, i.e. yaml, followed the handling of Ro and Rf, based on Diameter, which may need improvements.
[bookmark: _Toc72481535][bookmark: _Toc95119909][bookmark: _Toc104187542]5	Charging scenarios and key issues
[bookmark: _Toc95119910][bookmark: _Toc72481536][bookmark: _Toc104187543]5.1	Charging information optimization
[bookmark: _Toc95119911][bookmark: _Toc104187544]5.1.1	General
When there is no 5G data connectivity usage, which may be quite frequent in the case of always connected, when a trigger is active and the event occurs, sending a lot of information might be unnecessary. For online the need of getting the trigger even if there is no usage depends on if it require rating and may impact the granted quota. For the offline it will depend on the use case if the trigger event is needs to be reported in the case of no usage.
The size of a request is only limited by the maximum size of the request in TS 29.500 [4] and controlled by the NF consumer. The CHF may reject the request if the request is over that limit. There is no other way for the CHF to control the size of the message other than controlling or limit the number of charging conditions changes before reporting, this won’t state the size or take compression into consideration.
[bookmark: _Toc95119912][bookmark: _Hlk86167426][bookmark: _Toc104187545]5.1.2	Use cases
[bookmark: _Toc95119913][bookmark: _Toc104187546]5.1.2.1	Use Case #1a trigger without usage
The operator has an offer for 5G data connectivity, which is volume based and available for both online and offline (in converged charging this means quota and not quota managed) charged subscribers. The offer has different rates depending on the PLMN accessed i.e., if it’s roaming and where it’s roaming. The operator would also like to get statics on how much the users are using in different PLMNs, as well as for some IoT devices how many times they change PLMN.
A user has a UE that has a PDU session ongoing and is on the border between HPLMN and VPLMN and the UE keeps switching between the networks. The user chooses to only use the UE when it’s connected to the HPLMN.
An enterprise has several IoT devices that each have their PDU sessions ongoing.
The operator would like to minimize the number of interrogations and the information sent between the SMF and CHF, this means that this means that for:
· UEs that are online (quota managed) charged and have the offer, a PLMN change should only immediately trigger a CHF when there is usage
· UEs that are offline (not quota managed) charged and have the offer, a PLMN change should create a container only when there is usage
· some IoT devices that are offline (not quota managed) charged, a PLMN change should create a container independent of if there is usage or not
This could be relevant for the following triggers: QoS, GFBR guaranteed status, user location, serving node, Presence Reporting Area(s), 3GPP PS data off status, tariff time, UE time zone, PLMN, RAT type, Session-AMBR, UPF, I-SMF, handover status, access addition/removal and redundant transmission change
[bookmark: _Toc95119914][bookmark: _Toc104187547]5.1.2.2	Use Case #1b size of charging information
The operator has a number of CHFs wants to optimize their storage and would therefore like to control the size of the converged charging requests based on the available space in each CHF. It should be noted that there is a trade of between size of the requests and the number of requests.
There are two parts of to the storage in the CHF one is the CDR storage before sending it to the CGF and the allocation of the resource for the SBI. The resource may be stored uncompressed for fast access, whereas the charging information in the converged charging request may be compressed to limit network utilization. This means that the operator would like to control the size of the message both before and after the compression.
When a converged charging request is sent the amount of information included in the intimal is often limited since not much usage can have been done, so it is more important to be able to control the sizes of the update and termination than the initial.
The converged charging request can contain request for units, offline unit reports and online units report for the same rating group.
[bookmark: _Toc95119915][bookmark: _Hlk86167528][bookmark: _Toc104187548]5.1.3	Potential charging requirements
REQ-CH_INFO-01: Optimization of charging information may be needed when zero units used.
REQ-CH_INFO-02: Support for control of charging request size.
[bookmark: _Toc95119916][bookmark: _Toc104187549]5.1.4	Key issues
The following key issues are identified:
-	Key Issue #1a: Identify the charging scenarios and triggers which can be controlled when there is no usage.
-	Key Issue #1b: How to control if information is sent when there is no usage.
-	Key Issue #1c: How to control if containers are created when these is no usage.
-	Key Issue #1d: How to control the size of the information in the converged charging request, dependent or independent of compression.
-	Key Issue #1e: How to handle when unit request and report for one rating group are split over several requests
[bookmark: _Toc95119917][bookmark: _Toc104187550]5.2	Charging request optimization
[bookmark: _Toc95119918][bookmark: _Toc104187551]5.2.1	General
The number of requests from the network function to the CHF is controlled by the number events that require immediate triggering. This means that being able to have less immediate triggers will also minimize the number of requests. There is today a possibility to generate management intervention trigger immediately for events from management requiring reporting of unit usage immediately.
[bookmark: _Toc95119919][bookmark: _Toc104187552]5.2.2	Use cases
[bookmark: _Toc95119920][bookmark: _Toc104187553]5.2.2.1	Use Case #2a operator defined trigger
An operator has set up some own defined triggers related to events generated by the network or management systems, these events doesn’t require immediate reporting, just that the event is recorded, and the units counted before and after.
[bookmark: _Toc95119921][bookmark: _Toc104187554]5.2.3	Potential charging requirements
REQ-CH_REQ-01: Possibility to support other than immediate trigger for own defined management or network triggers.
[bookmark: _Toc95119922][bookmark: _Toc104187555]5.2.4	Key issues
The following key issues are identified:
-	Key Issue #2a: What trigger to use.
-	Key Issue #2b: What information to be included with the trigger, if any.
[bookmark: _Toc95119923][bookmark: _Toc104187556]5.2.5	Solutions
[bookmark: _Toc104187557]5.2.5.x	Solution #2.x Reuse of management intervention trigger
A possible solution for key issues 2a and 2b, charging request optimization.
There is no definition of the management intervention trigger, the only information is that it relates to a management event, it is always immediate, cannot be changed by the CHF and used to trigger an update.
Changing the management intervention trigger to allow the CHF to change the category as well as enable/disable the trigger.
[bookmark: _Hlk86055121][bookmark: _Toc104187558]5.2.5.y	Solution #2.y New operator defined trigger
A possible solution for key issues 2a and 2b, charging request optimization.
Introduce a new trigger e.g., “trigger extension”, which then the CHF could change the category as well as enable/disable the trigger. This could be seen as a new management intervention trigger, but would allow the operator to associate it with any type chargeable event, including management interventions.
[bookmark: _Toc104187559]5.3	Rating input enhancement
[bookmark: _Toc95119924][bookmark: _Toc104187560]5.3.1	General
A rating group isn’t defined in the context of SBI, it is however defined in TS 32.299 [x] as the same as the rating group of RFC 4006 [x] obsoleted by RFC 8506 [x] and linked to the charging key defined in TS 23.203 [x], the corresponding spec for SBI is 23.503 [x]. In TS 23.503 [x] the charging key is defined as “information used by the CHF for rating purposes”.
The rating group gathers a set of services that is subject to the same cost and rates. One rating group can contain several rates if all rates are applicable to all services belonging to the rating group and if quota is granted it can be consumed by all services, belonging to the rating group, equally. How a service is identified is dependent on the network function.
This means that the cost and rates can be determined by the rating group but not the consumption rate of the quota i.e., how fast quota is used by the services belonging to the same rating group, and in the extension how much quota that should be reserved for a specific request.
[bookmark: _Toc95119925][bookmark: _Toc104187561]5.3.2	Use cases
[bookmark: _Toc95119926][bookmark: _Toc104187562]5.3.2.1	Use Case #3a: Enhancement of input to CHF rating
A End User (subscriber) has subscribed to a service with multiple QoSs. The PCF dynamically decides to authorize a QoS based on the network information. When granting a quota, the CHF may need additional authorized QoS information corresponding to the Rating Group to assist CHF to grant quota per Rating Group. 
[bookmark: _Hlk989157]As per the current specifications, the PDU charging information includes the default QoS information (Authorized QoS Information for PDU session and Subscribed QoS Information), which there is not the QoS information corresponding to the Rating Group.
The QoS information is an example as the input to the CHF rating.
Editor’s note: The other information for the enhancement of input to CHF rating will be introduced case by case and ffs.
[bookmark: _Toc95119927][bookmark: _Toc104187563]5.3.2.2	Use Case #3b: Service Charging Enhancement
An End User (subscriber) subscribed to a service, once the service consumption is authorized for the End User, CHF can provide the right Rating Group to be used for service charging whilst the End User consumes it. Furthermore, this can be used for a clear improvement on the charging statistics and reporting.
As per the current specifications, the Charging Data Request [intial] message has the RequestedUnit Type which will be used by the CHF on the response, though the ServiceID type is not available. Service ID is only available in the UsedUnitContainer type (after intitial Chargind Data Request message).
[bookmark: _Toc104187564]5.3.3	Potential charging requirements
REQ-3GPPCH-ER-01	The 5G system should support the enhancement of input to CHF rating based on the QoS information.
REQ-3GPPCH-ER-02	The 5G system should support the enhancement of input to CHF rating based on the Service ID information.
[bookmark: _Toc95119928][bookmark: _Toc104187565]5.3.4	Key issues
The following key issues are identified:
-	Key Issue #3a: Identification and classification of information which can be used as the input to CHF rating.
-	Key Issue #3b: Identify the Network Functions which can provide the input to support the CHF rating.
-	Key Issue #3c: Determine the interaction to support the enhancement of input to CHF rating.
[bookmark: _Toc95119929][bookmark: _Toc104187566]5.3.5	Solutions
[bookmark: _Toc104187567]5.3.5.1	Solution #3.1 Enhancement of multiple unit usage with service identifier
A possible solution for key issues 3a, 3b, and 3c, enhancement of input to CHF rating.
Any information in the PCC rule could potentially be connected to a specific service identifier, this means that a specific QoS can be identified by the service identifier. 
A solution could be to allow the service identifier in the MultipleUnitUsage as well as the rating group in the request for quota, to be able to allocate the right amount of quota needed at that moment for that rating group. The service identifier would in this case only be included as indicative i.e., which services that may be started. This means that both the service identifier(s) that triggered the request (if any) as well as the already started would be included in the request in the case of an update.
Table 5.3.5.1-1: Definition of type MultipleUnitUsage
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	ratingGroup
	RatingGroup
	M
	1
	The identifier of a rating group.
	

	serviceIdList
	ServiceId
	OC
	0..N
	This field identity of the used service
	

	
	
	
	
	
	

	requestedUnit
	RequestedUnit
	OC
	0..1
	This field indicates, if included, that quota management is required. It may additionally contain the amount of requested service units for a particular category.
	

	usedUnitContainer
	array(UsedUnitContainer)
	OC
	0..N
	This field contains the amount of used non-monetary service units measured.
	


[bookmark: _Toc95120304][bookmark: _Toc104187568]5.3.5.2	Solution #3.2 Enhancement of requested unit with service identifier
A possible solution for key issues 3a, 3b, and 3c, enhancement of input to CHF rating.
Any information in the PCC rule could potentially be connected to a specific service identifier, this means that a specific QoS can be identified by the service identifier. 
A solution could be to allow the service identifier in the requested unit, to be able to allocate the right amount of quota needed at that moment for that rating group. The service identifier would in this case only be included as indicative i.e., which services that may be started. This means that both the service identifier(s) that triggered the request (if any) as well as the already started would be included in the request in the case of an update.
Table 5.3.5.2-1: Definition of type RequestedUnit
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	serviceIdList
	ServiceId
	OC
	0..N
	This field identity of the used service
	

	time
	Uint32
	OC
	0..1
	This field holds the amount of requested time.
	

	totalVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in both uplink and downlink directions.
	

	uplinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in uplink direction.
	

	downlinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of requested volume in downlink direction.
	

	serviceSpecificUnits
	Uint64
	OC
	0..1
	This field holds the amount of requested service specific units.
	

	NOTE 1:	f none of them is included, "RequestedUnit": {}, the category and amount is determined by CHF for online charging with centralized unit determination and rating scenario.



[bookmark: _Toc95119930][bookmark: _Toc104187569]5.4	Chargeable events and sessions cancelling
[bookmark: _Toc95119931][bookmark: _Toc104187570]5.4.1	General
In the current specification for the Nchf service there is a possibility charge before the service has been delivered i.e., IEC. This is similar to the DCCA IEC, however in Diameter there is a possibility to do a refund, something similar is missing in Nchf.
[bookmark: _Toc95119932][bookmark: _Toc104187571]5.4.2	Use cases
[bookmark: _Toc95119933][bookmark: _Toc104187572]5.4.2.1	Use Case # 4a Cancel failed event charging
The operator would like to use IEC instead of PEC to catch all service delivery events, even the ones that might be lost or not delivered. When using IEC, the charging request is sent before the service has been deliver, when the service delivery fails, the operator would like to have the possibility to cancel (e.g., by doing a refund) the previous charging request.
[bookmark: _Toc95119934][bookmark: _Toc104187573]5.4.3	Potential charging requirements
REQ-3GPPCH-ESC-01	The 5G system should support to cancelling (e.g., ref und) chargeable service delivery events.
[bookmark: _Toc95119935][bookmark: _Toc104187574]5.4.4	Key issues
The following key issues are identified:
-	Key Issue #4a: How to locate the event that should be cancelled (e.g., refund).
[bookmark: _Toc95119936][bookmark: _Toc104187575]5.4.5	Solutions

[bookmark: _Toc95119937][bookmark: _Toc104187576]5.5	Non-blocking mechanism enhancement
[bookmark: _Toc95119938][bookmark: _Toc104187577]5.5.1	General

[bookmark: _Toc95119939][bookmark: _Toc104187578]5.5.2	Use cases
[bookmark: _Toc95119940][bookmark: _Toc104187579]5.5.2.1	Use Case # 5a: CHF failed to grant quota
When end user accesses the services and the non-blocking mode is active based on the PCC rule, the quota is not granted from the CHF before the service delivery. The CHF may not grant quota for the service delivery after service delivery have started in e.g., the following cases:
· the end-user service restrictions or limitations
· the end user's account could not cover the requested service delivery
· CHF denies the service request for other reasons.
· Etc.
The service delivery will be started and then stopped because of the service start is beyond the control of the CHF. 
To avoid the UE frequently initiates service requests and start of service delivery affecting the user’s experience, in this case, the non-blocking mode could be disabled temporarily based on the information of CHF and resumed later. 
[bookmark: _Toc95119941][bookmark: _Toc104187580]5.5.3	Potential charging requirements
REQ-3GPPCH-NB-01	The 5G system should support to disable temporarily the non-blocking mode.
REQ-3GPPCH-NB-02	The 5G system should support to resume the non-blocking mode.
[bookmark: _Toc95119942][bookmark: _Toc104187581]5.5.4	The key issues
The following key issues are identified:
-	Key Issue #5a: Non-blocking mode disable/enable affect only specific rating group or all rating groups for a UE.
-	Key Issue #5b: Identify the Network Functions to disable/enable non-blocking mode.
-	Key Issue #5c: Determine of the interactions required to disable/enable non-blocking mode for the special user/service.
[bookmark: _Toc95119943][bookmark: _Toc104187582]5.5.5	Solutions
[bookmark: _Toc104187583]5.5.5.1	Solutions #5.1 The NB Mode Reporting
The possible solution partially supports the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a to describe the Non-blocking mode reporting to CHF which should combine with the solution #5.2 The NB Mode Change.


Figure 5.5.5.1-1: Message flow for Non-blocking Mode Reporting
1. PCF sents the PCC rules to SMF with the "Service Data flow handling while requesting credit" to indicate SMF the Non-Blocking mode is adapted. 
2. The service data flow are allowed to start while the SMF is waiting for the response to the quota request.
3. SMF sents the Charging Data Request to CHF for the quota request with the non-blocking mode indication when detect the non-blocking mode is usage for the service data flow.
The charging reporting from the SMF with the Non-blocking mode is per Rating Group. After the PDU session establishment, when any service date flow delivery with the non-blocking mode in the RG is detected (may be the first service data flow of the PDU session or the subsequent service data flows of the PDU session), the SMF should immediately report to the CHF with the non-blocking mode indication in the Charging Data Request [Initial] for first service data flow orin the Charging Data Request [Update] for the subsequent service data flow when detected with the non-blocking mode. 
Editor’s Note: Whether the Unit Used in the charging data request [Initial] can indicate the NF is FFS. 
[bookmark: _Toc104187584]5.5.5.2	Solutions #5.2 The NB Mode Change 
The possible solutions support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a to describe the Non-blocking mode change from CHF. There are different options after the CHF determines to change the non-blocking mode. 
[bookmark: _Toc104187585]5.5.5.2.1	Solutions #5.2.1 The NB Mode Change on SMF
The possible solution enhances or extends the Nchf_Convergedcharging defined in TS 32.255 [3] and SMF operation. 


Figure 5.5.5.2.1-1: Message flow for Non-blocking Change on SMF
1-3: The same steps description with the Figure 5.5.5.1-1.
4: When received the Charging Data Request and Non-Blocking mode, CHF determines to change the Non-Blocking mode based on the user information (e.g. Account Balance and account status) in the charging system. CHF sents the Charging Data Response with the Non-Blocking mode change.
The CHF can change the Non-blocking mode when received the Charging Data Request with the NB mode indication or change it in the any Charging Data Response spontaneously.
The CHF can change the NB mode per UE, per RG or per Serive Id.5.	The CHF sents the non-blocking mode in the Charging Data Response to SMF. SMF has the PCC rule about the “service data flow handling while requesting credit” previously and the non-blocking mode change from CHF subsequently, For the subsequent service data flows with the same RG in the PDU session, the SMF will perform the setting from CHF with blocking mode. 
The CHF can change the NB mode per UE, per RG, per Service Identifier.
The non-blocking mode set by CHF is only active during the PDU session, When the PDU session is terminated, the non-blocking mode setting by the CHF is inactive. For next PDU session establishment, the SMF will perform the PCC rules from PCF. 
[bookmark: _Toc104187586]5.5.5.2.2	Solutions #5.2.2 The NB Mode Change on PCF via SMF
The possible solutions to support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a could be the following enhancements or extensions to the Nchf_Convergedcharging defined in TS 32.255 [3] and the interaction between PCF and SMF.


Figure 5.5.5.2.2-1: Message flow for Non-blocking Change on PCF via SMF
1-4: The same steps description with the Figure 5.5.5.2-1.
5.	The CHF sents the non-blocking mode in the charging data response to SMF 
6.	The SMF transfers the non-blocking mode change to the PCF in the PDU session. The PCF will set the new PCC rules for the “service data flow handling while requesting credit” to SMF.
The CHF can change the NB mode per UE, per RG, per Service Identifier.
When the PDU session is terminated, the PCF still adapts the updated non-blocking mode considering the feedback from CHF. 
[bookmark: _Toc104187587]5.5.5.2.3	Solutions #5.2.3 The NB Mode Change on PCF from CHF
The possible solutions to support the potential requirements REQ-3GPPCH-NB-01, REQ-3GPPCH-NB-02 and Key Issue #5a could be the following enhancements or extensions to the Npcf_spendinglimit defined in TS 23.503 [2].


Figure 5.5.5.2.3-1: Message flow for Non-blocking Mode Change on PCF from CHF 
0: The CHF subscribes the policy counter status information relating to subscriber spending limits.
1-4: The same steps description with the Figure 5.5.5.2-1.
5.	The CHF sent the non-blocking mode change in the spending limit control service to PCF via the Policycounterstatus.According to the TS 23.503 and TS 29.594, The policy counter staus is per UE. the policy counter status is a label whose values are not standardized and that is associated with a policy counter's value relative to the spending limit(s) (the number of possible policy counter status values for a policy counter is one greater than the number of thresholds associated with that policy counter, i.e. policy counter status values describe the status around the thresholds). This is used to convey information relating to subscriber spending from CHF to PCF. Specific labels are configured jointly in CHF and PCF.
The specific labels is the non-blocking mode. Configure the special policy counter per UE for the Non-blocking mode, if CHF determines to change the Non-blocking mode (i.e. Enable/disable) for any sevice data flow, the CHF notifies the PCF to change the policy counter status for UE.
The CHF can change the NB mode per UE.
When the PDU session is terminated, the PCF still adapts the updated non-blocking mode considering the feedback from CHF. 

[bookmark: _Toc95119944][bookmark: _Toc104187588]6	Documentation improvements
[bookmark: _Toc85708251][bookmark: _Toc104187589]6.1	General
The charging management documentation is today organized according to TS 32.240 [5} with a set of domain/subsystem/service specific TSs covers the domains (CS, PS, 5GS), subsystem (IMS) and service (SMS, MMTel etc.) levels, respectively, in the TS 32.25x, TS 32.26x and TS 32.27x TS number ranges. Network Slicing is covered under TS 28-series. These TSs describe the mapping of the common architecture specified onto the specific domain/subsystem/service as well as the scenarios and information for converged charging that are specific to the domain/subsystem/service. They are commonly referred to as the middle tier charging TSs.
A set of TSs in the TS 32.28x range covers common services, such as the Announcement service. 
A set of TSs in the TS 32.29x range covers common aspects, such as CDR parameter and syntax descriptions, converged charging applications, and the charging interactions between the network and the Billing Domain (CDR file transfer).
The complete document structure for these TSs is outlined in the following figure 6.1-1:


Figure 6.1-1: Charging specifications structure
This means that all information elements are first specified in the middle tier charging TSs and then converted into the OpenAPI in TS 32.291 [5], ASN.1 in TS 32.298 [6] and Diameter in TS 32.299 [7]. In some case there are mapping between the middle tier charging TSs information element and one or more of the protocols.
[bookmark: _Toc72481594][bookmark: _Toc95119945][bookmark: _Toc104187590]7	Conclusions and recommendations
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