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Abstract of the contribution: this pCR proposes an architecture principle for UPF reporting.
1. Introduction
During the eSBA session in last SA2 meeting, pCR S2-185976 proposed an architecture principle:
- 
For interactions with the UPF, the NF services interactions within 5GC have no impact on the UP traffic processing model in UPF.
This principle was justified based on CT4's conclusion how SMF instructs the UPF to process the incoming traffic and agreed. 
2. Discussion
SMF instructs UPF for traffic handling with the provisioning of N4 parameters. UPF implements the rules provided by SMF in two aspects ;
· UPF processes every “single” incoming packet, e.g. detect packet, enforce QoS treatment, count packet, and forward; 
· UPF reports the session "event" to the SMF;
It is our understanding the architecture principle above covers only the first bullet.
Following is the table defined by UPF in terms of UPF PFCP (N4) session reporting:
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Report Type
	M
	This IE shall indicate the type of the report.
	X
	X
	X
	X
	Report Type

	Downlink Data Report
	C
	This IE shall be present if the Report Type indicates a Downlink Data Report. 
	X
	-
	-
	X
	Downlink Data Report

	Usage Report
	C
	This IE shall be present if the Report Type indicates a Usage Report. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	X
	Usage Report

	Error Indication Report
	C
	This IE shall be present if the Report Type indicates an Error Indication Report. 
	X
	X
	-
	X
	Error Indication Report

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.

See Table 7.5.3.4-1.
	X
	X
	X
	X
	Overload Control Information

	Additional Usage Reports Information
	C
	This IE shall be included in one additional PFCP Session Report Request message, if the PFCP Session Modification Response indicated that more reports would follow (i.e. if the AURI flag was set to 1) (see subclause 5.2.2.3.1).

When present, this IE shall indicate the total number of usage reports that need to be sent in PFCP Session Report Request messages.   
	X
	X
	X
	X
	Additional Usage Reports Information


"Report Type" indicates what event happens on UPF and so far it had the following possibilities:

8.2.21
Report Type
The Report Type IE shall be encoded as shown in Figure 8.2.21-1. It indicates the type of the report the UP function sends to the CP function.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 39 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	UPIR
	ERIR
	USAR
	DLDR
	

	
	6 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.21-1: Report Type
Octet 5 shall be encoded as follows:
-
Bit 1 – DLDR (Downlink Data Report): when set to 1, this indicates Downlink Data Report 

-
Bit 2 – USAR (Usage Report): when set to 1, this indicates a Usage Report 

-
Bit 3 – ERIR (Error Indication Report): when set to 1, this indicates an Error Indication Report.
-
Bit 4 – UPIR (User Plane Inactivity Report): when set to 1, this indicates a User Plane Inactivity Report.

-
Bit 5 to 8 – Spare, for future use and set to 0.

At least one bit shall be set to 1. Several bits may be set to 1.

If we further investigate these reporting triggers:
1. DLDR is reported when UPF receives a DL packet and SMF indicated it to buffer it. This report is for the purpose of recover the DL user plane transmission.
2. USAR is reported as instructed by (usage reporting rule) URR, e.g. for a periodical usage report. This report is for SMF to (1) generate CDR and report to charging system; or (2) usage monitoring as instructed by PCF.

3. ERIR is reported when UPF receives an error indication message from peer GTP-u NF. This report it for SMF to check whether the UPF failure e.g. result in inappropriate/no N4 parameters for traffic handling.
4. UPIR is reported when the UP inactivity timer exceeds. This report is for SMF to get the information there may be no need to maintain this user plane path.

It is obvious that all the report types are for an N4 session, and only the SMF is able to handle these reports. Because SMF maintains both the PDU session context including all the UE information, and also the N4 session context. After receiving the report (in which N4 session ID is included), SMF further acts, e.g. notify AMF to page UE, finalize CDR, etc. If UPF reports session events to other NF, it is unclear how other NF correlates the report to a PDU session because it does not maintain N4 session context.
It is therefore proposed:

- 
For interactions with the UPF, the NF services interactions within 5GC have no impact on the UP traffic processing model in UPF, including session level reporting by UPF.
· For all the session level report, UPF shall only report to SMF.
3. Proposal

 It proposes to document the following texts into TR 23.742
***** BEGIN 1st CHANGE *****
4.2
Architectural Principles
Editor's note:
This clause will list general architectural principles for this study.
-
For interaction between UE/RAN and 5GC, the NF services interactions within 5GC have no impact on NG-RAN or UE, and 5GC interacts with UE and RAN via the specified Reference Point(s).

-
For interaction between EPC and 5GC, the NF services interactions within 5GC have no impact on EPC network entities, and 5GC interacts with EPC network entities via the specified Reference Point(s).
- 
For interactions with the UPF, the NF services interactions within 5GC have no impact on the UP traffic processing model in UPF, including session level reporting by UPF. For all the session level report, UPF shall only report to SMF.
***** End of CHANGE *****
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