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Abstract of the contribution: Proposes a solution on charging for PC5 direct communication.
1
Discussion
 In EPS, charging for PC5 Direct Communication for ProSe is specified in TS 32.277. 

4.2
ProSe offline charging architecture

…
When the UE is out of coverage, PC3 reference point is not available. UE will store the logged information and upload to the ProSe Function once the PC3 becomes available and the reporting criteria are met. UE's reporting of usage information is only visible to the ProSe Function.

[Observation-1] UE when out of coverage stores the usage information of PC5 direct communication, and when the UE gets connected to the network again, the UE reports the usage info to the network if reporting criteria is met. Such kind of reporting is of statistic nature.
In EPS, the charging information for PC5 Direct Communication for ProSe is specified in clause 6.3.1 (Definition of ProSe charging information) of TS 32.277, and its main component “ProSe Information” is specified in Table 6.3.1.2.1 of TS 32.277, see below for some examples of the Information Elements for PC5 charging: 
Table 6.3.1.2.1: Structure of the ProSe Information

	Information Element
	Category
	Description

	…
	…
	…

	Coverage Info
	Oc
	This IE provides information on the coverage status (i.e., whether the UE is served by E-UTRAN or not) and the time when the coverage status changed to its current state. When in E-UTRAN coverage, additionally includes a list of location changes (i.e., ECGI change) and associated time for each change.

	Radio Parameter Set Info
	Oc
	This IE provides information on a radio parameter set configured in the UE for direct communication use. Each set has an associated time stamp of when it became active.

	Transmitter Info
	Oc
	This IE provides information on a transmitter detected for direct communication. Each transmitter is identified by a source IP address and ProSe UE ID.

	Time of First Transmission
	Oc
	This IE holds the time in UTC format for the first IP packet transmitted.

	Time of First Reception
	Oc
	This IE holds the time in UTC format for the first IP packet received.

	Transmission Data Container
	OC
	This field holds the container associated to a trigger conditions (e.g. change of Cell, go out of coverage, come back to coverage, etc.) on a specific ProSe transmission of group communication.

	Local Sequence Number
	Oc
	The sequence number of  the Direct Communication data container, which is increased by 1 for each container closed

	Change Time
	Oc
	The time when the container is closed and reported due to ProSe charging condition change.

	Coverage status
	Oc
	Whether UE is served by E-UTRAN or not, i.e. in coverage, out of coverage.

	User Location Information
	Oc
	The location of the UE, e.g. ECGI

	Data Volume Transmitted
	Oc
	Amount of data transmitted by UE.

	Change Condition
	Oc
	ProSe specific reason for closing the container, e.g. change of Cell, go out of coverage, come back to coverage.

	VPLMN Identifier
	Oc
	Indentifier of PLMN which UE visits.

	…
	…
	…


[Observation-2] In 5GS ProSe, charging information for PC5 direct communication like what is specified in Table 6.3.1.2.1 of TS 32.277 needs to be reported from the UE to the network.  
In 5GS, the charging functions for the 5G connection and mobility charging based on functionalities supported by AMF is specified in TS 32.256.  
[Observation-3] Charging function is supported by the AMF in 5GS. CHF discovery is specified in clause 5.1.3 of TS 32.256, and service operations (e.g. Nchf_ConvergedCharging_Create Operation) are used for charging.
To support Charging for PC5 Direct Communication, it’s proposed that the UE reports the usage information of PC5 to the AMF when the UE gets access to the network, and the AMF forwards the usage information of PC5 to the CHF. The benefit of this approach is that the establishment of a PDU Session is not mandated.
[Proposal-1] It’s proposed that the UE report usage information of PC5 to the AMF which then reports that information to the CHF using existing interface.
TS 24.501 specified the following:
Table 8.2.10.1.1: UL NAS TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	UL NAS TRANSPORT message identity
	Message type

9.7
	M
	V
	1

	
	Payload container type
	Payload container type

9.11.3.40
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Payload container
	Payload container

9.11.3.39
	M
	LV-E
	3-65537

	12
	PDU session ID
	PDU session identity 2

9.11.3.41
	C
	TV
	2


[Observation-4] NAS message UL NAS TRANSPORT is used by the UE to send payload.

[Proposal-2] It’s proposed to reuse UL NAS TRANSPORT message to report PC5 usage info, and extend the definition of  Payload container type for PC5 usage info.
2
Proposal
It is proposed to capture the following solution into TR 23.752.
* * * * Start of first Change * * * *
6
Solutions
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues

	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8

	1
	X
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	X

	3
	X
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	X
	X
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	6
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	7
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* * * * Start of Change, ALL TEXTS BELOW ARE NEW * * * *
6.X
Solution #X: Charging for PC5 Direct Communication
6.X.1
Description
In this solution, the UE reports the usage information of PC5 to the AMF if the reporting criteria is met when the UE gets access to the network, and the AMF reports the usage information of PC5 to CHF using the existing interface. 
NOTE 1:  The reporting criteria in the UE is implementation specific.
6.X.2
Procedures
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Figure 6.X.2-1 Reporting charging information for PC5 direct communication
In Figure 6.X.2-1, two UEs are shown as an example.
1. UE 1 and UE 2 has communicated directly over PC5.  UE1 and UE2 are required to generate usage data reporting and provide the information to the core network when the UE becomes connected to the 5GS via Uu interface.
2. [Optional] If UE1 is not registered yet when it has coverage again, UE1 performs registration as specified in clause 4.2.2.2.2 of TS 23.501.
3. If reporting critieria is met, UE 1 reports the usage information of PC5 Direct Communication to the AMF. The existing UL NAS TRANSPORT message is reused by extending the definition of Payload container type.
4. The AMF then forwards the usage reporting to the CHF for the purposes of charging usage. The AMF discovers CHF as specfied in clause 5.1.3 of TS 32.256, and same service operations  as specified in TS 32.291 will be reused.
5. For UE2, same handling in steps 2 to 4 applies for reporting of its usage.
6.X.3
Impacts on Existing Nodes and Functionality
UE
· Reports usage related to PC5 direct communication to the AMF.
AMF
· Receiving the usage reporting for PC5 direct communication from the UE over NAS. 
· Reporting the usage reporting for PC5 direct communication from the UE to the CHF using existing interface.
CHF 
· Handling charging for PC5 direct communication.
NOTE 1: Impact on CHF and type of data collection is to be detailed by SA5.  LTE/EPC ProSe usage data reporting is assumed to be used as baseline information.
* * * * End of Change * * * *
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