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1	Decision/action requested
Agree on a way forward for Charging Characteristics usage.
2	References
[1]	3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".
[2]	3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".
[3]	3GPP TS 32.253: "Telecommunication management; Charging management; Control Plane (CP) data transfer domain charging".
[4]	3GPP TS 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging ".
[5]	3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2".
[6]	3GPP TS 32.256: "Telecommunication management; Charging management; 5G connection and mobility domain charging; stage 2".
[7]	3GPP TS 32.257: "Telecommunication management; Charging management; Edge computing domain charging; stage 2".
[8]	3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".
[9]	3GPP TS 32.274: "Telecommunication management; Charging management; Short Message Service (SMS) charging".
[10]	3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".
[11]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[12]	3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
[13]	3GPP TS 32.290: "Telecommunication management; Charging management; 5G system; Services, operations and procedures of charging using Service Based Interface (SBI).
3	Rationale
3.1	Background
In TS 32.298 [1] clause 5.1.2.2.7 it is stated: “The Charging Characteristics field allows the operator to apply different kind of charging methods in the CDRs.”
In TS 32.298 [1] clause 5.1.2.4.5 it is stated: “The format of charging characteristics field is depicted in Figure 5.1.2.4.5.1. Each Bx (x =0..15) refers to a specific behaviour defined on a per-Operator basis, indicated as active when set to "1" value. See Annex X of TS 32.253 [13]. for guidance on how behaviours could be defined.


Figure 5.1.2.4.5.1: Charging Characteristics flags
“
In TS 32.298 [1] clause 5.2.2.2 the chargingCharacteristics is stated as part of the CDR and defined as an “OCTET STRING (SIZE(2))” 
In TS 32.298 [1] clause 5.2.5.2 the chargingCharacteristics is stated as part of the PDUSessionChargingInformation but not RegistrationChargingInformation, N2ConnectionChargingInformation, or LocationReportingChargingInformation.
In TS 32.291 [1] clause 6.1.6.2.2.8 the chargingCharacteristics is defined as a string holding a hexadecimal value (with pattern: '^[0-9a-fA-F]{1,4}$') and only applicable for PDU session.
In TS 29.061 [10] clause 16.4.7.1 it is stated “3GPP-Charging-Characteristics:For GGSN, it contains the charging characteristics for this PDP Context received in the Create PDP Context Request Message (only available in R99 and later releases).
For P-GW, it contains the charging characteristics for the IP-CAN bearer.”
In TS 29.061 [10] clause 16.4.7.2 it is stated “
13 – 3GPP-Charging-Characteristics

	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	3GPP type = 13

	2
	
	3GPP Length= 6

	3-6
	
	UTF-8 encoded Charging Characteristics value 



3GPP Type: 13
Length: 6
Charging characteristics value: Text type.
	The charging characteristics is value of the 2 octets. The value field is taken from the GTP IE described in 3GPP TS 29.060 [24], subclause 7.7.23 for the GGSN and 3GPP TS 29.274 [81] for the P-GW.
Each octet of this IE field value is represented via 2 UTF-8 encoded character, defining its hexadecimal representation.
“
In TS 29.503 [11] clause 6.1.6.3.2 it is stated that the 3GppChargingCharacteristics is a string that “16-bit string identifying charging characteristics as specified in 3GPP TS 32.255 [11] Annex A and 3GPP TS 32.298 [12] clause 5.1.2.2.7, in hexadecimal representation. Each character in the string shall take a value of "0" to "9" or "A" to "F" and shall represent 4 bits. The most significant character representing the 4 most significant bits of the charging characteristics shall appear first in the string, and the character representing the 4 least significant bits of the charging characteristics shall appear last in the string.
Example:
The charging characteristic 0x123A shall be encoded as "123A".”
In TS 29.503 [11] clauses 6.1.6.2.8 and 6.1.6.2.9 it is stated that the 3GppChargingCharacteristics available both in SessionManagementSubscriptionData and DnnConfiguration where the DnnConfiguration takes president if both are suppled.
In TS 29.512 [12] clause 5.6.2.3 it is stated that the chargingCharacteristics is a string that “Contains the Charging Characteristics applied to the PDU session. Functional requirements for the Charging Characteristics are defined in 3GPP TS 32.255 [35] Annex A.
The charging characteristics are encoded as specified in 3GPP TS 29.503 [34].”
In TS 32.251 [2] annex A it is stated: “Charging Characteristics can be supplied by the HLR/HSS/AAA to the Gn/Gp SGSN or the HSS to the MME as part of the subscription information. Upon IP-CAN bearer activation, the Gn/Gp SGSN (resp. MME) forwards the Charging Characteristics parameter to the P-GW (resp. S-GW then the P-GW). Upon TDF session establishment, the P-GW forwards the Charging Characteristics parameter to the TDF (resp. PCRF then the TDF). A subscriber may have Charging Characteristics assigned to his subscription and/or his subscribed APNs. Default charging characteristics may also be pre-provisioned on the PCN.”
In TS 32.253 [3] annex A it is stated: “Charging Characteristics can be supplied by the HSS to the MME as part of the subscription information. Upon PDN connection to the SCEF (decided by the MME for a non-IP PDN connection to an APN associated with an "Invoke SCEF Selection" indicator), the MME forwards the Charging Characteristics parameter to the SCEF, if deployed for roaming to the IWK-SCEF. A subscriber may have Charging Characteristics assigned to his subscription and/or his subscribed APNs. Default charging characteristics may also be pre-provisioned on the CPCN.”
In TS 32.254 [4] annex A it is stated: “A subscriber (The API Invoker) may have Charging Characteristics assigned to his subscription. Default charging characteristics may be pre-provisioned on the SCEF. The charging information content is configured for each API, including charging method (online and offline charging), Event based charging, whether report the message content or not.”
In TS 32.255 [5] Annex A it is stated: “A subscriber may have Charging Characteristics assigned to his subscription and/or his subscribed DNNs. Default Charging Characteristics may also be pre-provisioned on the SMF. 
During UE PDU session establishment, when the SMF retrieves subscription data from the UDM, if a subscribed Charging Characteristics for the requested DNN is identified, it may override the SMF pre-provisioned Charging Characteristics.”
In TS 32.255 [5] Annex A Table A.1 provides an example of Charging Characteristics for SMF:
	
	
	
	PDU session charging

	Behaviour index
	Default charging method

	PDU session charging method
	Charging service
	Primary and Secondary CHF
addresses
	Active
	Time
Limit
Per PDU session
	Vol
Limit
Per PDU session
	Change
Cond.
Per PDU session
	Tariff times

	…

	0
	Online
	-
	Converged charging
	URI 1
URI 2
	Yes
	10 min
	1Mb
	2
	0-7, 
7-12
	...

	1
	Offline
	-
	Converged charging
	URI 1
URI 2
	Yes
	15
min
	5Mb
	3
	0-24
	…

	2
	Online

	-
	Converged charging
	URI 1
URI 2
	Yes
	30
min
	2Mb
	2
	0-7, 
7-12
	...

	3
	

	Offline only
	Offline only charging
	URI 1
URI 2
	Yes
	15
min
	1MB
	-1
	-0-24
	...

	4
	-
	Offline
only
	Converged charging
	URI 1
URI 2
	No
	15
min
	1MB
	1
	0-24
	…

	…
	…
	
	
	…
	…
	…
	…
	…
	…
	…



In TS 32.256 [6] clause 5.2.1.2.2 it is stated: “The default AMF charging profile is provided by the Charging Characteristics which is described in Annex A.”
In TS 32.256 [6] Annex A it is stated: “The Charging Characteristics parameter consists of a string of 16 bits designated as Behaviours (B), freely defined by Operators, as shown in TS 32.298 [51]. Each bit corresponds to an index to specific charging behaviour which is configured on a per operator basis and active when the bit is set to "1" value.”
In TS 32.256 [6] Annex A Table A.1.1 provides an example of Charging Characteristics for AMF:
	
	
	Registration charging
	N2 connections charging
	Location reporting charging

	Behaviour Index 

	Primary and Secondary CHF
addresses
	Active
	Charging scenario
	Active
	Charging scenario
	Active
	Charging scenario
	Level

	0
	URI 1
URI 2
	Yes
	ECUR
	No
	-
	No
	-
	

	1
	URI 1
URI 2
	Yes
	IEC
	Yes
	PEC
	Yes
	PEC
	TAI, Cell

	2
	URI 1
URI 2
	Yes
	PEC
	No
	-
	Yes
	PEC
	Cell

	3
	URI 1
URI 2
	No
	-
	Yes
	PEC
	Yes
	PEC
	TAI

	…
	…
	…
	…
	…
	…
	…
	…
	…



In TS 32.257 [7] clause 5.1.3.4 it is stated: “The CHF Address(es) selection by the CEF is done during the EAS deployment process based on the following options:
-	NRF based discovery.
-	CEF locally provisioned charging characteristics.”
In TS 32.273 [8] clause 5.2.3.1.3 it is stated: “The Partial Record generation trigger thresholds are those associated with the Charging Characteristics. 
The Partial Record generation trigger thresholds are configuration parameters defined per charging characteristics profile by the operator through OAM&P means.”
In TS 32.274 [9] clause 5.4.1.3 it is stated: “The CHF to be used by the SMSF can be:
-	Discovered via NRF upon SMS activation from AMF to SMSF.
-	SMSF locally provisioned in charging characteristics.”
3.2	Evaluation
Charging Characteristics is used by SCEF, SGW, PGW, TDF, MME, SMSF, AMF, and SMF, it may be locally configured or provided by the HSS/UDM. Charging Characteristics is described as a bit map in the main descriptions in like TS 32.298 [2] and TS 29.061, but in all examples where it is described it is used as an index to a table.
Using it as bit map would mean that for example B0 would always be charging method and a “0” would mean offline while a “1” would mean offline, then B1 set to “1” could be “offline only”, to indicate charging scenario you would need two bytes (B2 and B3) since it can have four values SCUR, ECUR, PEC or IEC. To be able to indicate limits it would probably be necessary to have some sort of index since representing a duration like 30 min (1800 s) would require 5 bits if it is done as minutes and even more if represented as seconds, the same goes for bytes. So, if we limit these to four volume-thresholds and four time-thresholds (B3 to B6), if there are different thresholds or charging scenarios for the different NFs and triggers there will soon be out of bites.
Two octets (16 bits) can represent 65535 indexes, which is probably sufficient since the charging characteristics from UDM would be tightly coupled to the subscription and having more than 65000 different subscriptions seems sufficient. In all specifications except the TS 32.298 [1] charging characteristics is defined as a string following the pattern: '^[0-9a-fA-F]{1,4}$' or '^[0-9A-F]{4}$', which is not an optimal way of representing an index. The advantage of using a string is however that it may be used as a map in OpenAPI. It would also be possible to extend this string by just removing the template enforced by the pattern.
The cases where the charging characteristics is locally defined, like in the SMSF and CEF case, how the charging characteristic index is determined is left unspecified. For the SCEF (an in the extension the NEF) it is a similar situation with the difference that charging characteristics is based on the API Invoker.
3.3	Conclusion
There is a need to have a single definition of the charging characteristics added to the TS 32.290 [13], together with having this added for all requests not just the PDU session information.
Allow the use of charging characteristics both as a bit map or as an index to a table.
Adding that if the charging characteristics is locally configured the determination which to use is unspecified.
4	Detailed proposal
Update TS 32.290 [13] according to the recommendation in clause 3.3, where the usage can be informative.
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