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Decision/action requested
This is a pCR to TR 32.899 to bring some conclusions on Interaction between SMF and UPF
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Rationale

This pCR proposes to have some conclusions on Interaction between SMF and UPF.
Following solutions are evaluated:

-
solution #3.2 in new clause 5.3.x.2
-
solution #3.3 in new clause 5.3.x.2
-
solution #3.4 in new clause 5.3.x.1
-
solution #3.5 in new clause 5.3.x.1
-
solution #3.9 in new clause 5.3.x.2
-
solution #3.10 in new clause 5.3.x.1
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Detailed proposal

The following changes are proposed to be incorporated into TR 32.899 [2]  

	First change


5.3.4.4
Solution#3.4: The reporting and quota management

5.3.4.4.1
Architecture description

The architecture of quota management for the multiple UPFs is the same with Figure 5.1.4.3.1.1 in clause 5.1.4.3 with the charging information collection in multiple UPFs, and the quota allocation in the SMF.

5.3.4.4.2
Procedure description

The procedure of a PDU session anchor relocation in SSC mode 2 with single PDU session anchor with charging session update and with new charging session creation are present in clauses 5.1.4.3 and 5.1.4.4. Take charging session update as an example, the following message flows are based on clause 4.3.5.1.1 of TS 23.502 [202] adapted to reflect the trigger and quota management in two optional ways:
-
The Charging system is aware of the UPF change. 

-
The Charging system is not aware of the UPF change. 
5.3.4.4.2.1 
Solution 3.4.1: The Charging system is aware of the UPF change
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Figure 5.3.4.4.2.1: Quota management (UPF Change Awareness)

A. Ongoing charging session associated with the established PDU session (UPF1) 

[1 to 4].
Same as step 1 to 4 in clause 5.1.4.3.2.

B. The Charging session is updated. SMF triggers the reporting for UPF1 about the quota consumption and request the charging system to allocate the new granted quota for UPF 2.

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.
5.3.4.4.2.2 
Solution 3.4.2:  The Charging system is not aware of the UPF change
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Figure 5.3.4.4.2.2: Quota management (UPF Change not Awareness)

[1 to 4].
Same as step 1 to 4 in clause 5.1.4.3.2.

A. Ongoing charging session associated with the established PDU session (UPF1) 

B. SMF triggers the reporting for UPF1 about the quota consumption and allocates the remaining granted quota for UPF 2. When the granted quotas used up, SMF will request the new quota to Charging system. 

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.
5.3.4.5
Solution#3.5: The reporting and quota management – in multiple UPFs (parallel traffic) 

5.3.4.5.1
Architecture description

The charging information collection in multiple UPFs with UPF Branching Point or UL Classifier inserted in the data path, and the quota allocation in the SMF, as described in Figure 5.3.4.5.1.1 to Figure 5.3.4.5.1.2. The parallel traffic is transferred in multiple UPFs at the same time.
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Figure 5.3.4.5.1.1: Charging architecture for multi-homed PDU Session (Access both a local service and a central service)
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Figure 5.3.4.5.1.2: Charging architecture for usage of an UL Classifier
5.3.4.5.2
Procedure description

The following figure 5.3.4.5.2.1 describes a PDU session established with a Branching Point (BP) or an Uplink Classifier (UL CL) UPF inserted by the SMF, the charging information collection and reporting in the multiple UPFs at the same time. The SMF is responsible for the allocation the quota granted by charging system and reporting the quota usage to charging system.

When UE needs to access both a local service (e.g. local server) and a central service (e.g. the internet), the traffic is transferred in UPF1 and UPF2 in parallel. In the case, there are two optional ways to consider the quota management and reporting for one charging session per PDU session:

-
Charging system granted quota shared by UPFs. SMF manages shared quota consumption in UPF1 and UPF2 and report the total quota consumed to Charging System. 

-
Charging System grants the quota for each UPF. The UPFs manages and report the quota consumption to SMF. SMF reports the usage of quota and/or requests the further quotas to Charging System.
5.3.4.5.2.1
Solution 3.5.1 Charging system granted quota shared by UPFs

The message flow is based on clause 4.3.5.4 TS 23.502 [202] adapted to reflect the quota management and reporting during the PDU session: 
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Figure 5.3.4.5.2.1: Shared Quota management for UPF1 and UPF2 (granted quota sharing)

Step 1-8: Same as step 1 to 8 in clause 5.3.4.2.2.

A. A charging session is established for this PDU session with PDU session anchor UPF1.The SMF has been granted quota by the OCS, this quota is shared by UPFs.
a. At any time the SMF runs out of quota for UPFs.

C. The Charging session is updated: the SMF reports quota consumed by both UPF1 and UPF2, and requests new Quota. The SMF manages the quota shared by UPF1 and UPF2.

b. At any time a Re-authorization triggers occurs.

C. SMF report the charging information (quota consumption) for UPF1 and UPF2 to Charging system. 

Note: 
During B and C, SMF negotiates the shared quota consumption between UPF1 and UPF2. When the granted quota from OCS is used up, the SMF reports total usage of quota to OCS. 

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.
5.3.4.5.2.2
Solution 3.5.2 Charging System grants the quota for each UPF

[image: image6.emf]SMF

UPF1

AMF

UE

(R)AN

Charging 

domain

UPF2

PCF

DL data 

UPF

BP/UL CL

2. SMF establishes PDU session anchor UPF2  

3. SMF establishes a 

BP of UL CL

4. SMF updates UPF1 for DL traffic 

UL data for UPF1 

UL data

UL data

1. PDU Session established 

A. Charging session established (Counts in UPF1)

B. Charging session update (Request the granted Quota For UPF2) 

6.RAN updates for UL traffic  

5. SMF updates UPF2  

DL data  

First UL data for UPF2

UL data for UPF1

7-8. New UE IPv6 prefix assignement -SMF Re-config UE IPv6 prefix 

C. Charging session update (report and request for UPF1)

D. Charging session update (report and request for UPF2) 

a. no sufficient 

quota for UPF1 

b. no sufficient 

quota for UPF2 


Figure 5.3.4.5.2.2: Separate Quota management for UPF1 and UPF2 (Granted Quota per UPF)

Step 1-8: Same as step 1 to 8 in clause 5.3.4.2.2.

A. A charging session is established for this PDU session with PDU session anchor UPF1. The SMF has been granted quota by the OCS, for UPF1. 

B. The Charging session is updated due quota needs to be granted to the SMF for UPF2 separately. 

C. When the granted quota for UPF 1 is used up, SMF reports the usage of quota to the charging system.

D. When the granted quota for UPF 2 is used up, SMF reports the usage of quota to the charging system.

In which step(s) of the scenario the SMF needs to interact with the charging domain will be determined during the normative phase.

	Next change


5.3.5
Overall evaluation and conclusion
5.3.5.1
Evaluation
5.3.5.1.1
Solutions evaluation for Key issue #3.1 and #3.2
See clause 5.3.4.8.3.

5.3.5.1.2
Solutions evaluation for Key issue #3.3
See clause 5.3.4.6.3.

5.3.5.1.3
Solutions evaluation for Key issue #3.4
The 3 solutions #3.2, #3.3 and #3.9 solve the Key issue #3.4 and are evaluated under clause 5.3.5.1.4 and 5.3.5.1.5.
5.3.5.1.4
Solutions evaluation for Key issue #3.5
SSC mode 2:
Solutions #3.4.1, #3.4.2 and #3.10 address the Key issue #3.5 in SSC mode 2, with the difference the CH session is updated in #3.4.1, #3.4.2 and a new one is created in #3.10.

In this "break before make" scenario, a new PDU session (i.e. new PDU session Id) is created from the UE.

The benefit of solutions #3.4.1/#3.4.2, by preserving the CH session, is to avoid:

-
two quota requests, by allowing a single quota request, especially in solution /#3.4.2 (No extra reporting for UPF change).
The solutions #3.4.1/#3.4.2 introduce a particular behavior of one CH session for multiple PDU sessions (i.e. each PDU session identified by one PDU session Id). They are 
not applicable in all circumstances of this scenario, e.g. when a new SMF is selected.

In the solution #3.10, there is one to one mapping between the CH session and the PDU session, and the solution is always applicable in any SSC mode 2 scenarios.
In the solution #3.10, it is not possible to achieve quota sharing between two UPFs as per "UPF change not awareness" of solution #3.4, however this does not bring high benefit.
The solution #3.10 is considered as the best approach to rely on associating a CH session to a PDU session, which is always applicable, compared to solutions #3.4.1/#3.4.2. 
SSC mode 3 with multiple sessions:

The solutions #1.5 and #1.6 addresses the interaction with the CH domain, which includes the request for quota during this service continuity procedure. The selected solution applies. 
As the result of this service continuity procedure, only one PDU session anchor (UPF) will remain: the solution#1.1 applies.  
SSC mode 3 Multi Homed PDU session: 

Both solutions #3.5.1 and #3.5.2 addresse Key issue #3.5 in scenarios with BP and UL CL, which are used to achieve SSC mode 3 Multi Homed session. 

and are possible solutions for Quota management in solution #3.3 and solution #3.9.
Solution 3.5.1 has the benefit to reduce the quota fragmentation and the number of transactions towards the charging server compared to solution 3.5.2, however there is no mean for the charging server to distinguish credit control between multiple UPFs. Both variants can be applicable.




These solutions are based on a single CH session principle, which is the best approach, compared to another alternative (not described) with new CH session, since the PDU session (i.e. same PDU session Id) is maintained.   
In solution #3.2, the Quota management is performed for the single BP/UL CL UPF.
5.3.5.1.5
Solutions evaluation for Key issue #3.6
The different solutions #3.2, #3.3, #3.9 are based on a single CH session principle, which is the best approach, compared to another alternative (not described) with new CH session, since the same PDU session (i.e. PDU session Id) is used. 
The difference between these three solutions is which UPF(s) is (are) the one(s) used to count the traffic for charging purpose.
All solutions lead to the charging data collection point switch between two UPFs (e.g. PSA1 and BP/UL CL) if addition addition or removal of a third UPF (e.g. PSA2).
Based on the text in reference in clause 5.3.3.6, UL and DL Session-AMBR enforcement is in the UPF that supports BP and UL CL functionalities: therefore, the best approach is to select this UPF as the one to be used for counting the traffic for charging purpose, which is the solution #3.2. This will avoid counting packets dropped due to AMBR. 
Although the solutions #3.3 and #3.9 imply complex coordination on the same quota consumption between two UPFs, it could also be possible to allow these solutions per Operator policy as optional variants. 
5.3.5.2
Conclusion

It is concluded on: 

-
Solution#3.10 clause 5.3.4.x.2 procedure for Key issue #3.5 for SSC mode 2;
-
Solutions #3.4.1 and #3.4.2 for SSC mode 2 are not applicable;
-
Solutions #3.2, #3.3 and #3.9 are all possible solutions for Key issue #3.6 for Configurations with BP and UL CL. Which of them is to be selected as the preferred one will be considered during the normative work.
-
Both solution #3.5.1 and solution #3.5.2 options for quota management in solutions #3.3 and #3.9. 

	



















	










	





	
	
	

	
	

	

	
	
	



	






	





	
	
	

	
	
	


	
	
	



	







	End of change
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