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1
Discussion
This is a pCR to TR 28.827 discussing about optimization on the QBC triggers.
2
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3
Rationale
The contribution analyses the optimization on the QBC triggers.
3.1
Configuration on the QBC Trigger
3.1.1
General 
According to the current specification of TS 32.255 [2], the QoS flow based charging is applicable for the roaming case. The configureation on the QBC is based on the local preconfigure of SMF and the Roaming charging profile (optional) set by CHF. 
5.2.1.2.2


QoS flow Based Charging (QBC) triggers 

The set of chargeable events and associated category, which shall be supported by the SMF as the default for QoS flow Based Charging, when applicable, is specified in the sub-clause 5.2.1.6.

Two level of triggers can be supplied by the CHF: 

-
Triggers associated to the PDU session.

-
Triggers associated to a QoS Flow within the PDU session.

The set of triggers along with their category (i.e. immediate or deferred report) and level (i.e. per PDU session or per QoS Flow), which can be supplied by the CHF to the SMF for 5G data connectivity converged charging are detailed in the sub-clause 5.2.1.6 for QBC. 
When QBC is used in the context of roaming, the set of triggers, their associated category, and trigger thresholds, compose the "Roaming Charging Profile", which governs the SMF charging data generation, synchronously between the V-SMF and the H-SMF when shared.
3.1.2
QBC Triggers set
During the PDU session establishment, for the home routed scenario, the default "Roaming charging profile" for the V-SMF is based on the “Charging characteristics”, and may be set, changed, applied, and transferred in the following order:

1.
Default set by V-SMF and transferred to V-CHF

2.
Changed by V-CHF and transferred to V-SMF

3. 
Transferred from V-SMF to H-SMF

4. 
Transferred from H-SMF to H-CHF
5.
Changed by H-CHF and transferred to H-SMF

6.
Applied in H-SMF and transferred to V-SMF
7.
Applied in V-SMF and transferred to V-CHF

During the PDU session establishment, for local breakout scenario, the default "Roaming charging profile" for the V-SMF is based on the “Charging characteristics”, and may be set, changed, applied, and transferred in the following order:

1.
Default set by V-SMF and transferred to V-CHF

2.
Changed by V-CHF and transferred to V-SMF

3. 
Transferred from V-SMF to H-CHF

4.
Changed by H-CHF and transferred to V-SMF

5.
Applied in V-SMF and transferred to V-CHF

3.2
Modification on the QBC Trigger
3.2.1
General 
According to Table 5.2.6.1 of TS 32.255 [2], the QBC triggers can be allowed the CHF to change the category (Immediate and deferred), to enable and disable.
As per the TS 32.255 [2], the roaming QBC is only used for the roaming case.
5.2.3.3.1
General

A Roaming QBC CHF CDR is used to collect charging information related to Roaming QBC in V-SMF, and the PDU session charging CHF CDR is used to collect charging information related to Roaming QBC in H-SMF. …
For home routed roaming scenario, the roaming QBC trigger shall remain unchanged during the PDU session lifetime, specified in the clause 5.2.1.7.
5.2.1.7

Roaming QoS flow Based charging (QBC) 
The "Roaming Charging Profile" resulting from the exchange between the VPLMN and HPLMN at PDU session establishment shall remain unchanged during the PDU session lifetime, unless there is a V-SMF change.

At each V-SMF change in Home routed scenario, the "Roaming Charging Profile" may be renegotiated between the VPLMN and HPLMN and shall remain unchanged during the PDU session lifetime with the actual V-SMF.
For local breakout roaming scenario, the roaming charging profile can be updated by CHF, specified in the clause 5.2.1.2.2.
5.2.1.2.2
QoS flow Based Charging (QBC) triggers 

….
In local breakout scenario, support for “Roaming changing profile” exchange is done by transferring it i.e., an NF may only change the “Roaming charging profile” if it has received it. The "Roaming charging profile" resulting from the exchange between the VPLMN and HPLMN shall remain valid until it is replaced.

In local breakout scenario, the "Roaming charging profile" overrides any triggers set or updated by the CHF for Roaming QBC. 

3.2.2
Possible Issues 
Problem 1:
The table 5.2.6.1 definition for QBC triggers change of 32.255 is contradictory with the description in 5.2.1.7 for QBC trigger unchanged.

Possible Solution 1a: Unchange the QBC triggers after PDU session establishment. (Charging session may be established during the PDU session lifecycle)
1a: Modify the definition of the QBC trigger in the Table 5.2.6.1
The CHF cannot modify the QBC trigger (including the change on category (Immediate and deferred), and enable / disable) during the PDU session lifetime. 
Add the restriction in the table 5.2.6.1 that for PDU session establishment, Charging Data Response from H-CHF and V-CHF can modified the QBC triggers only once. Subsequent Charging Data Request/Response [Update] and charging session re-establishment cannot change the QBC trigger.

Possible Solution 1b: Update the QBC triggers after PDU session establishment.
1b: Support the Roaming Charging Profile update mechanism.

During the PDU session, If QBC triggers adjustment requirements occurs, the re-negotiation of roaming charging profile mechanism should be enhanced.
4
Detailed proposal

Propose to incorporate the following change into the TR 28.827[1].
	First change


7.1.4.4.3.2
Solution #1.4.2: V-SMF requested the roaming charging profile update

Based the figure 5.2.2.14.9, Roaming Home routed PDU session - inter-PLMN V-SMF change, of TS 32.255[4],

In the step 8ach-a, 

8ach-a. A Charging Data Request [Update] is sent to H-CHF in HPLMN, indicating the V-SMF change and "Roaming Charging Profile" received from the VPLMN.
8ach-b. The H-CHF in HPLMN updates the CDR.

8ach-c. The H-CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" for this VPLMN.

In the step 8cch-a, 

8cch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profile".

8cch-b. The V-CHF updates the CDR.

8cch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
The corresponding trigger about the "Roaming Charging Profile update" should be added.

7.1.4.4.3.3
Solution #1.4.3: Roaming Home routed PDU session Intra-PLMN V-SMF change

The message flows about roaming charging profile negotiation for roaming Home routed PDU session - intra-PLMN V-SMF change are present in the clause 5.2.2.14.10 of TS 32.255[4].

The Roaming Charging Profile is NOT negotiated again which transferred from old V-SMF to the new V-SMF.
3- 4b.
SM Context retrieval by new V-SMF from the old V-SMF. The Charging Id containing Charging Id1 value, the "Home Roaming Charging Profile", and the V-CHF address, are conveyed to the new V-SMF.

No enhancement is required.

7.1.4.4.3.4
Solution #1.4.4: H-CHF requested the roaming charging profile update

The purpose of roaming charging profile negotiation is to synchronize the V-SMF with the H-SMF. However, if the V-H-CHF initiates a roaming charging profile update during the PDU session, the roaming charging profile should be negotiated via PDU session modification. 

7.1.4.4.3.4.1


Solution #1.4.4.1: Roaming charging profile requested PDU session modification

Based the figure 5.2.2.14.9, Roaming Home routed PDU session - inter-PLMN V-SMF change, of TS 32.255[4],

In the step 8c 

8c.
Nsmf_PDUSession_Update Response from H-SMF to new V-SMF with the "Roaming Charging Profile".
The Nsmf_PUUSession Update Request from H-SMF to new V-SMF can be trigger by the Roaming charging profile updated from H-SMF (H-CHF requests the roaming charging profile update and configure the update to the H-SMF). 
7.1.4.4.3.4.2


Solution #1.4.4.2: Deferred roaming charging profile update
Based the figure 5.2.2.14.9, Roaming Home routed PDU session - inter-PLMN V-SMF change, of TS 32.255[4],

In the step 8ach,
8ach-c. The H-CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" for this VPLMN.
In the Charging Data Response[Update], the H-CHF provide the selected "Roaming Charging Profile" and expected "Roaming Charging Profile" with the effective time. The selected "Roaming Charging Profile" will be active Immediately in the V-SMF when received. The expected "Roaming Charging Profile" will be deferred active in the V-SMF when the effective time is up.
7.1.4.4.3.5
Solution #1.4.5: QBC Triggers change
The CHF cannot change the QBC triggers, including the "CHF allowed to change category" (Immediate and deferred) and "CHF allowed to enable and disable", during the PDU session lifetime in the table 5.2.1.6.1: Default Chargeable events in SMF for QBC.
Table 5.2.1.6.1: Default Chargeable events in SMF for QBC 
	Chargeable event
	Trigger level
	Default category


	CHF allowed to change category 
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	Start of PDU session
	PDU session  
	Immediate
	Not Applicable
	Not Applicable
	Charging Data Request [Initial]

	Start of a QoS Flow
	QoS Flow  
	Deferred
	Not Applicable
	Not Applicable
	Charging Data Request [Update]



	Change of Charging conditions
	

	QoS change
	QoS Flow
	Deferred
	No
	No
	

	GFBR guaranteed status change
	QoS Flow
	Deferred
	No
	No
	

	User Location change
	PDU session
	Deferred
	No
	No
	

	Serving Node change
	PDU session
	Deferred
	No
	No
	

	Change of UE presence in Presence Reporting Area(s)
	PDU session
	Deferred
	No
	No
	

	Change of 3GPP PS Data off Status
	PDU session
	Deferred
	No
	No
	

	Tariff time change
	PDU session
	Deferred
	No
	No
	

	UE time zone change
	PDU session
	Immediate
	No
	No
	

	PLMN change
	PDU session
	Immediate
	No
	No
	

	RAT type change
	PDU session
	Immediate
	No
	No
	

	Session-AMBR change
	PDU session
	Immediate
	No
	No
	

	Addition of UPF 
	PDU session
	Immediate
	No
	No
	

	Removal of UPF 
	PDU session
	Immediate
	No
	No
	

	Handover cancel
	PDU session
	Immediate
	No
	No
	

	Handover start
	PDU session
	Immediate
	No
	No
	

	Handover complete
	PDU session
	Immediate
	No
	No
	

	Redundant transmission change
	QoS Flow
	Immediate
	No
	No
	

	Limit per PDU session
	

	Expiry of data time limit per PDU session
	PDU session
	Immediate
	No


	No
	

	Expiry of data volume limit per PDU session
	PDU session
	Immediate
	No
	No
	

	Expiry of data event limit per PDU session
	PDU session
	Immediate
	No
	No
	

	Expiry of limit of number of charging condition changes
	PDU session
	Immediate
	No
	No
	

	Limit per QoS Flow
	

	Expiry of data time limit per QoS Flow
	QoS Flow  
	Deferred
	No
	No
	

	Expiry of data volume limit per QoS Flow
	QoS Flow  
	Deferred
	No
	No
	

	Others 
	

	End of QoS Flow
	QoS Flow  
	Deferred
	No
	No
	

	Management intervention
	PDU session
	Immediate
	No
	No
	

	End of PDU session 
	PDU session
	Immediate
	No
	No
	Charging Data Request [Termination]

	Abort request is received from the CHF
	PDU session
	Immediate
	No
	No
	

	NOTE 1:
If GFBR guaranteed status change is enabled, SMF needs to ensure the request for the notification from the access network (i.e. 3GPP RAN) when the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow.


	End of change


