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Abstract of the contribution: this paper provides a small comparison of Solution 22 with PCF-based approaches to S-MBR enforcement.
Discussion

The principle of RAN-based solutions is RAN receives from the CN the S-AMBR for the S-NSSAI and the this information is used to accept or not GBR bearers for the S-NSSAI and to locally enforce UL/DL the aggregate of Non GBR and GBR traffic for the S-NSSAI.

The principle of PCF-based solutions it to modulate the Session AMBR of the PDU sessions using the slice to not exceed the S-MBR and to subtract to each of the Session AMBR the rate used for GBR. Dynamic readjustments of Session-AMBR between the PDU sessions may also be needed to not exceed the S-MBR when a GBR bearer is allowed. Finally, the Subscribed Session AMBR of one or more PDU sessions may not be preserved and this may impact the subscribed experience severely.
To provide more evidence of the issue here are the following examples without and with dual connectivity:
Scenario: 
2 PDU Sessions 

PDU session 1: Session-AMBR= 100 Mbps

PDU session 2: Session AMBR= 100 Mbps

S-MBR=120 Mbps

Solutions with PCF-based rate control:

Admission control

PDU session 1 first admitted session AMBR= 100 Mbps

PDU Session 2 setup (S-MBR split by PCF, enforcement in UPF at 20 Mbps) admitted in RAN at Session AMBR 20 Mbps (= S-MBR-  Session AMBR admitted for PDU session 1)
Let say there is traffic of 30 Mbps on PDU session 1

Without DC: 

max possible rate = 30 (PDU session 1) + 20 (PDU session 2)= 50 Mbps

With DC: e.g. PDU session 2 on SN

Max possible rate = 30 (PDU session 1) + 20 (PDU session 2) = 50 Mbps

PDU session 2 cannot deliver more than 20 Mbps. This is independent from DC or not this solution delivers low performance in all cases.

Solution 22

Admission control

PDU session 1 first admitted session AMBR= 100 Mbps

PDU Session 2 setup (non-filtered by PCF, enforcement in UPF at 100 Mbps) admitted in RAN at Session AMBR 100 Mbps

Let say there is traffic of 30 Mbps on PDU session 1
Without DC: 

max possible rate = 30 (PDU session 1) + 90 (PDU session 2) = 120 Mbps

With DC: e.g. PDU session 2 in SN

MN CU-CP can decide same blind S-MBR split as solution with PCF enforcement: i.e. 100 Mbps S-MBR for PDU session 1 in MN and 20 Mbps S-MBR for PDU session 2 in SN as a worst case
Then Max possible rate = 30 (PDU session 1) + 20 (PDU session 2) = 50 Mbps

But MN can flexibly decide other split of S-MBR: 30 Mbps for PDU session 1 in MN and 90 Mbps for PDU session 2 in SN. Indeed, by taking into account the S-MBR and the locally detected traffic, the RAN can locally optimize the split dynamically so the S-MBR is achieved eg. by allotting
Max possible bit rate = 30 (PDU session 1) + 90 (PDU session 2) = 120 Mbps

Comparison table 

	
	Max possible bit rate without DC
	Max possible bit rate with DC

	Solution with PCF-based S-MBR control
	50 Mbps
	50 Mbps

	Solution 22
	120 Mbps
	Between 50 and 120 Mbps depending of MN split of S-MBR


Conclusion and Proposal

From the table, it can be seen that:

· Without DC solution 22 always offers significant higher bit rate than solution based on PCF,

· With DC solution 22 may loses part of its efficiency depending on the RAN rate allocation policy but still remain always better than solution based on PCF and can much more easily adapt to local load at the RAN at MN and SN as the RAN allocation policy could be taking into account also the S-MBR if available.

In summary, the main drawback of solutions with PCF-based rate control is that offers peak rates lower than the potential achievable via RAN-based solutions. In addition, enforcement of the S-MBR causes the need to override the Session-AMBR and this may be problematic as this is a subscription parameter that may be associated to service contracted with the customer. Lastly, there may need of frequent Session AMBR adjustment to allow for a fairer split and to adjust for a GFBR when this is providing to a GBR QoS flow. For this reason, 3GPP should focus on specifying and developing solutions based on RAN based S-MBR enforcement. 
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