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Abstract of the contribution: This contribution discusses solutions to control the aggregated MBR of all the PDU sessions for the devices connected to a line. 
1. 
Introduction 

It was concluded that the AUN3 devices can connect to the 5GC through a 5G-RG that is connected to the W-AGF via wireline access. Since this wire has a limited capacity, it is desired that the following requirements are met:
- 
Capacity requirement:  The sum of all downlink and uplink traffic traversing the wire line should be less than a maximum (line capacity) in order to not overflow the access network.
- 
Charging requirement: The packets that have passed the 5GC and therefore have been charged to the user account should not be dropped due to the capacity limit of the wire line.

In the reminder of this paper, we present 4 solutions to meet these requirements, we only cover the PDU session establishment here, the PDU session release and modification can be done by the same logic.
2. 
Solutions 
2.1 
Solution 1: Controlling Aggregated MBRs of RG Sessions  
This solution is similar to the Limitation of data rate per network slice with PCF based monitoring, as defined in TS 23.503, clause 6.1.4.3, but applied to the RG used by the AUN3 devices. 
It uses “Max RG BR” and “Remaining RG BR” which are new parameters in the policy subscription data of the 5G-RG. The Max RG BR represents the aggregate maximum BR that can be used by all PDU Sessions handled by the RG (RG’s own PDU Sessions and PDU Sessions established on behalf of AUN3 devices), and the Remining RG BR represents the currently remaining BR available for a RG.
The 5G-RG provides its own GUTI during the session establishment for an AUN3 device. The AMF can acquire the 5G-RG SUPI, which is then sent to the SMF. The SMF provides the subscribed Session-AMBR (existing functionality) and the 5G-RG SUPI to the PCF. The PCF then updates the “Remaining RG BR parameter” in the policy data of the 5G-RG by subtracting the session MBR from the current amount. When there are no PDU Sessions for an RG, the “Remaining RG BR parameter” is set to the “Max RG BR”. The PCF rejects the policy session establishment request if the Remaining RG BR is less than the Session-AMBR. The call flow of this solution is as follows:
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Figure 2.1-1: AUN3 device session establishment with control over aggregated MBRs of 5G-RG sessions

2.2 
Solution 2: Controlling Aggregated MBRs of all Sessions Traversing a Line
This solution is similar to the Limitation of data rate per network slice with PCF based monitoring, as defined in TS 23.503, clause 6.1.4.3, but applied to the Line used by the RG and AUN3 devices. 
It uses “Max Line BR” and “Remaining Line BR” which are new policy data parameters that can be access by a Line ID. The Max Line BR represents the maximum aggregate BR that can be used by all PDU Sessions on the same Line, with the same Line ID (RG’s own PDU Sessions and PDU Sessions established on behalf of AUN3 devices). The Remining Line BR represents the currently remaining BR available for a Line. 
In this solution, upon requesting PDU session establishment the Line ID as a part of ULI is made available to the AMF and the SMF and PCF (existing functionality). Then SMF also sends the subscribed Session-AMBR to the PCF (existing functionality). The PCF updates “Remaining Line MBR” parameter for the Line ID, by subtracting the Session-AMBR from the current amount. The PCF rejects the session establishment request if the Remaining Line MBR is less than the Session-AMBR. The call flow of this solution is as follows:
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Figure 2.2-1: AUN3 device session establishment with control over aggregated MBRs of all sessions traversing a line
2.3 
Solution 3: Controlling Aggregated MBRs of all Sessions with assistance of the NWDAF
This solution is similar to the Limitation of data rate per network slice with assistance of the NWDAF, as defined in TS 23.503, clause 6.1.4.2, but applied to the Line used by the RG and AUN3 devices. 
It uses “Max Line BR” which is a new policy data parameter per Line ID. The Max Line BR represents the maximum aggregate BR that can be used by all PDU Sessions on the same Line, with the same Line ID (RG’s own PDU Sessions and PDU Sessions established on behalf of AUN3 devices). 

In this solution, the NWDAF can provide Data Volume Dispersion Analytics statistics outputs for all UEs (RG and AUN3 devices) of the ULI (Line ID) as defined in TS 23.288. Similar to the solution for slice MBR, the PCF subscribes to the NWDAF for periodic reporting when it becomes responsible for the first PDU Session of a Line ID. As described in TS 23.503 (but here applied for the Line ID), the PCF calculates the utilized data rate of the Line ID by using the statistics output Data volume dispersed and Duration. When the utilized data rate of the network slice is getting close to or is exceeding the “Max Line BR” obtained from the UDR, based on operator policy, the PCF may apply a policy decision to strengthen the traffic restrictions for individual PDU Sessions. When the utilized data rate of the Line falls below the “Max Line BR”, the PCF may relax the traffic restrictions for individual PDU Sessions or PCC rules.
The benefit of this solution compared to Sol #1 and #2 is that it allows a more flexible BR adjustment. Solutions #1 and #2 are very crude in the sense that the sum of Session-AMBR has to be lower than the Max BR, independent of how much each AUN3 device and RG actually use. Sol #3 is instead based on current Data volume dispersed and thus would allow more AUN3 devices to connect, even if their sum of Session AMBR exceeds Max BR.
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Figure 2.3-1: AUN3 device session establishment with control over aggregated MBRs of all sessions traversing a line

2.4 
Solution 4: W-AGF-based solution using UE-AMBR
This solution re-uses UE-AMBR parameter to indicate the maximum bit rate that can be allocated to all the PDU sessions associated to 5G-RG.
In this solution, when the RG is registered to the network the UE-AMBR is provided to the W-AGF via AMF. Then W-AGF will enforce that the aggregated traffic of the RG and AUN3 devices, making sure it does not surpass the UE-AMBR. 
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Figure 2.4-1: AUN3 device session establishment with control over aggregated traffic traversing 5G-RG enforced by W-AGF.

 3. 
Conclusion

The following table compares the provided solutions in clause 2. 

Table 3-1: Solutions’ comparison

	Solution
	Capacity requirement
	Charging requirement
	Impacts on 5GC

	Solution 1: RG MBR with sum of session-AMBR
	Is met per RG. Not possible to control multiple RGs connecting to a line
	Is met since the traffic traversed 5GC is always less than line capacity
	RG: Providing RG’s GUTI (can we trust the RG?)
W-AGF: Forwarding RG’s GUTI

AMF: Determining RG’s SUPI and providing it to SMF

SMF: Forwarding RG’s SUPI

PCF: New function for PCF 

UDR: New parameter in UDR



	Solution 2: Line MBR with sum of session-AMBR
	Is met per line.


	Is met
	PCF: New function for PCF

UDR: New parameter in UDR (with Line ID as Key). Could be a policy subscription data with Line ID as SUPI (as already supported). 

	Solution 3: Line MBR with assistance of NWDAF
	Is met per line and based on actual usage

	Is met
	PCF: New function for PCF

UDR: New parameter in UDR (with Line ID as Key). Could be a policy subscription data with Line ID as SUPI (as already supported).

NWDAF: Enhance the Analytics Filter to support Line ID (GLI)

	Solution 4: UE-AMBR
	Is met per RG. Not possible to control multiple RGs connecting to a line
	Not met since the packets that travers 5GC may get dropped by W-AGF 
	UDM/UDR: Provide UE-AMBR also for non-3GPP access

AMF: Forward UE-AMBR also for non-3GPP access

W-AGF: Enforce BR based on UE-AMBR


Based on the comparison provided in table 3-1, solution 2 satisfies the requirements and has smallest impacts to the NFs. Solution 3 has a bit higher impact but is also a more refined method with less risk that AUN3 devices gets rejected even when the usage is well below the Max BR. Sol#1 and Sol#2 are based on a crude sum of all Session-AMBRs and disregards the actual usage. 
4. 
Proposal

Proposal: It is proposed to specify both Sol#2 and Sol#3, in line with the similar feature already supported for maximum bitrate per slice. 

Corresponding CRs are available in S2-2306570 (TS 23.316) and S2-2307090 (TS 23.288). 
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