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1
Decision/action requested

This discussion paper intends to discuss the user location for 5G charging.
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Rationale

As per the TS 32.291[1] and the TS 32.298[2], the User Location Data type for 5G charging Nchf_ConvergedCharging reuses the User location information which defined in the common data type TS 29.571 [3].

According to the clause 5.4.4.7 of TS 29.571 [3] (See the following table 5.4.4.7-1) the Userlocation may includes the eutraLocaiton, nrlocation and n3gaLocation.
5.4.4.7
Type: UserLocation

Table 5.4.4.7-1: Definition of type UserLocation

	Attribute name
	Data type
	P
	Cardinality
	Description

	eutraLocation
	EutraLocation
	C
	0..1
	E-UTRA user location (see NOTE).

	nrLocation
	NrLocation
	C
	0..1
	NR user location (see NOTE).

	n3gaLocation
	N3gaLocation
	C
	0..1
	Non-3GPP access user location (see NOTE).

	NOTE:
At least one of eutraLocation, nrLocation and n3gaLocation shall be present. Several of them may be present.


According to the clause 5.4.4.9 and 5.4.4.10 of TS 29.571 [3] (See the following table 5.4.4.9-1 and table 5.4.4.10-1), take the NrLocation and N3gaLocation as the example, the following attributes are present.
5.4.4.9
Type: NrLocation

Table 5.4.4.9-1: Definition of type NrLocation

	Attribute name
	Data type
	P
	Cardinality
	Description

	tai
	Tai
	M
	1
	Tracking Area Identity

	ncgi
	Ncgi
	M
	1
	NR Cell Identity

	ignoreNcgi
	boolean
	O
	0..1
	This flag when present shall indicate that the Ncgi shall be ignored.
When present, it shall be set as follows:


- true: ncgi shall be ignored.


- false (default): ncgi shall not be ignored.

	ageOfLocationInformation
	integer
	O
	0  1
	The value represents the elapsed time in minutes since the last network contact of the mobile station.

Value "0" indicates that the location information was obtained after a successful paging procedure for Active Location Retrieval when the UE is in idle mode or after a successful NG-RAN location reporting procedure with the gNB when the UE is in connected mode.

Any other value than "0" indicates that the location information is the last known one.

See 3GPP TS 29.002 [21] clause 17.7.8.

	ueLocationTimestamp
	DateTime
	O
	0..1
	The value represents the UTC time when the UeLocation information was acquired.

	geographicalInformation
	string
	O
	0..1
	Refer to geographical Information.

See 3GPP TS 23.032 [23] clause 7.3.2. Only the description of an ellipsoid point with uncertainty circle is allowed to be used.

Allowed characters are 0-9 and A-F;

	geodeticInformation
	string
	O
	0..1
	Refers to Calling Geodetic Location.

See ITU-T Recommendation Q.763 (1999) [24] clause 3.88.2. Only the description of an ellipsoid point with uncertainty circle is allowed to be used.

Allowed characters are 0-9 and A-F.

	globalGnbId
	GlobalRanNodeId
	O
	0..1
	It indicates the global identity of the gNodeB in which the UE is currently located.

See 3GPP TS 38.413 [11] clause 9.3.1.6.


5.4.4.10
Type: N3gaLocation

Table 5.4.4.10-1: Definition of type N3gaLocation

	Attribute name
	Data type
	P
	Cardinality
	Description

	n3gppTai
	Tai
	C
	0..1
	The unique non 3GPP TAI used in the PLMN. It shall be present over the 3GPP PLMN internal interfaces, but shall not be present over the N5 interface.

	n3IwfId
	string
	C
	0..1
	This IE shall contain the N3IWF identifier received over NGAP and shall be encoded as a string of hexadecimal characters. Each character in the string shall take a value of "0" to "9", "a" to "f" or "A" to "F" and shall represent 4 bits. The most significant character representing the 4 most significant bits of the N3IWF ID shall appear first in the string, and the character representing the 4 least significant bit of the N3IWF ID shall appear last in the string.

Pattern: '^[A-Fa-f0-9]+$'

Example:

The N3IWF Id 0x5BD6 shall be encoded as "5BD6".
It shall be present over the 3GPP PLMN internal interfaces if the UE is accessing the 5GC via an untrusted non-3GPP access, but shall not be present over the N5 interface.

	ueIpv4Addr
	Ipv4Addr
	C
	0..1
	UE/N5CW device local IPv4 address (used to reach the N3IWF, TNGF or TWIF).

The ueIPv4Addr or the ueIPv6Addr shall be present if the UE is accessing the 5GC via a trusted or untrusted non-3GPP access and the information is available.

	ueIpv6Addr
	Ipv6Addr
	C
	0..1
	UE/N5CW device local IPv6 address (used to reach the N3IWF, TNGF or TWIF).

The ueIPv4Addr or the ueIPv6Addr shall be present if the UE is accessing the 5GC via a trusted or untrusted non-3GPP access and the information is available.

	portNumber
	Uinteger
	C
	0..1
	UDP or TCP source port number. It shall be present if the UE is accessing the 5GC via a trusted or untrusted non-3GPP access and NAT is detected.

	tnapId
	TnapId
	C
	0..1
	This IE shall contain the TNAP Identifier, see clause 5.6.2 of 3GPP TS 23.501 [8].

	twapId
	TwapId
	C
	0..1
	This IE shall contain the TWAP Identifier, see clause 4.2.8.5.3 of 3GPP TS 23.501 [8].

	hfcNodeId
	HfcNodeId
	C
	0..1
	This IE shall contain the HFC Node Identifier received over NGAP. It shall be present for a 5G-CRG/FN-CRG accessing the 5GC via wireline access network.

	gli
	Gli
	C
	0..1
	This IE shall contain the Global Line Identifier. It shall be present for a 5G-BRG/FN-BRG accessing the 5GC via wireline access network.

	w5gbanLineType
	LineType
	O
	0..1
	This IE may be present for a 5G-BRG/FN-BRG accessing the 5GC via wireline access network.

When present, it shall indicate the type of the wireline (DSL or PON).

	gci
	Gci
	C
	0..1
	This IE shall contain the Global Cable Identifier. It shall be present for the N5GC device accessing the 5GC via wireline access network. See clause 4.10a of 3GPP TS 23.316 [30].


From the currently User location mechanism, a common trigger corresponds with a group of user location information, which causes the two problems as below.

Problem 1: If any location information in the user location information changes, the trigger condition of User Location Change is met and the corresponding charging information is reported from SMF. As a result, a large amount of charging information triggerd by the user location change is exchanged between CHF and SMF.

Problem 2: The charging information related User Location reported from SMF due to any change in User location trigger, will causes all the user location information to be reported. From the standpoint of CHF, the CHF considers that the reported user location information is the latest. However, some location information may not be updated and also reported which cause the charging processing errors. For example, if the TAI is changed, the User location information including the cell information is also reported to CHF caused by the User Location Change (TAI Change), however the cell information in SMF may be received from AMF when the PDU session establishment  (Nsmf_PDUSession_CreateSMContext Request : User location information) and the cell information is incorrect. 

In the existing charging mechanism, other triggers, such as QoS change (Any of elements of QoSData may result in QoS change), may also cause the similar problems with the User location Change trigger.
4
Detailed proposal

It is recommended to research how to avoid the incorrect charging information reporting for 5G charging.
