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Abstract of the contribution: This contribution gives an analysis on the standardized precedence value, and clarifies how the PCF sets the precedence value.
1
Discussion

In clause 5.7.5.2.2, it depicts that:
When Reflective QoS is activated the precedence value for all derived QoS rules is set to a standardised value.
The above standardized value is introduced for reduce signalling exchange with UE when reflective QoS is activated by the network.

We know the precedence value is used to ensure that the SDFs can be correctly identified even if the SDF templates contain overlapping service data flow filters. Due the introduction of the standardized value, we need to consider how to set the PCC rule precedence even when the reflective QoS is activated and its SDF templates has overlap with other SDF templates. And there is no addition signalling will be caused.
For the standardized value, the different value is selected, the PCC rule precedence configuration may be different. We need to give an analysis on different cases separately. There are two possible selection about the value:
· Case 1: Set to a medium value between the lowest precedence value and the highest value 
· Case 2: Set to lowest precedence value (i.e. with highest priority)
For the case 1, considering a UE access to DN for a SDF using reflective QoS mechanism with random frequency, the PCF cannot know the event in advance. The following two possible solutions can be used for the PCF to determine the precedence value of a PCC rule.
· PCF determines precedence value of a PCC rule without considering the standardized value (e.g. standardized precedence value equal to 7) in advance. In this case, to guarantee a right matching order, the PCF may need to modify the existing PCC rule, which will cause signalling exchange with UE. For example, see the figure 1, in the 5GC side, the PCF first generates rule 1 (P=15) and rule 2(P=5) firstly which does not use reflective QoS mechanism. When a new rule for a new SDF which will use reflective QoS mechanism, the packet filer is subset of the rule 2 and the QoS requirement is different from the rule 2, to ensure the SDF 3 use a correct QoS, the precedence value of rule 1 should lower than the rule 2. If the PCF just select a higher value in the 5GC side without modify the existing rule, it may cause the problem depicts in the figure 1, in the UE side, the rule 2 has higher precedence than the UE derived rule which packet filters overlap with the rule 2. It causes UE match UL packet of SDF 3 to a incorrect QoS rule 2, and the UE derived QoS rules cannot be used anymore. Therefore, to ensure the right matching orders in UE side and 5GC side, the PCF should modify the precedence value of rule 2 or modify the packet filters of QoS rule. This will cause the interaction with the UE.
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Figure 1
· PCF determines precedence value of a PCC rule take the standardized value (e.g. standardized precedence value equal to 7) into consideration in advance. When the PCF determines the precedence value of PCC rule 2 which SDF template has wildcard, the PCF should choose a precedence value which is bigger that the standardized precedence value to reduce the possible signalling exchange due the following PCC rule which may use reflective QoS mechanism. See the example figure 2. For the PCC rule whose SDF template has no wildcard, there is no need to consider the standardized value.
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Figure 2
For the Case 2, Take an IP type PDU session as an example, because the packet filter of UE derived QoS rule is IP-5 tuple, it will never cover packet filters of other QoS rules in the UE side. In this case, the UE can always match a UL packet to a correct QoS rule. In the 5GC side, the PCF can set precedence values of PCC rules without considering the standardized precedence value. The problem of this solution is that it may cause several time to match a UL packet to a suitable QoS rule which has no overlap with UE derived QoS rules if there are a mass of UE derived QoS rules.
The comparison between these solutions:

	
	Advantages
	Drawbacks

	Alternative 1
	PCF determines the precedence value take the standardized value into consideration in advance
	1. No additional signalling exchange with the UE when the reflective QoS control is used.
	Limited precedence value range for a PCC rule which has wildcard can be used even the reflective QoS control are not used later.

	
	PCF determines the precedence value without considering the standardized value in advance
	1. Only considering the standardized value when needed. 
	May cause addition signalling exchange with UE when the reflective QoS control is used;

	Alternative 2
	1. No need for PCF determining the precedence value of PCC rule take the standardized value into consideration anytime;
2. No additional signalling exchange with the UE when the reflective QoS control is used.
	May cause several time to match a UL packet to a suitable QoS rule if there are a mass of UE derived QoS rules.


According to the above analysis, there is no need to set the standardized value to the lowest value. And when the reflective QoS is used, the PCF should take the standardized value for the precedence of UE derived QoS rules into account when setting the precedence value of PCC rules. Then when reflective QoS is activated, it will not cause signalling exchange with UE when the filter overlaps with existing PCC rule’s SDF template.

2
Proposal

The following changes are proposed for the TS 23.501:
******************* Start of Changes ************************
5.7.5.2.2
UE Derived QoS Rule

The UE derived QoS rule contains following parameters:

-
Packet Filter as defined in clause 5.7;
-
QFI;
-
Precedence value.

The UL packet filter is derived based on the received DL packet by using the source IP address and port number as destination IP address and port number and vice versa.

The QFI of the derived QoS rule is set to the value received in the DL packet.
When Reflective QoS is activated the precedence value for all derived QoS rules is set to a standardised value.
NOTE:
When Reflective QoS is used, the PCF will take the standardised value for the precedence of UE derived QoS rules into account when setting the precedence value of PCC rules so that the precedence of NW provided QoS rules does not need to be changed when Reflective QoS is activated and filters are overlapping.
******************* End of Changes *************************
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