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Abstract of the contribution: This contribution describes three kinds of alternative structure of Sx parameters which includes session level Sx parameters, bearer level parameters and SDF level parameters, and proposes to apply one of the alternatives.
1. Introduction

In the current PCC framework, there are three level parameters: 
-
session level parameters (e.g. APN-AMBR);

-
bearer level parameters (e.g. bearer QoS)
-
Flow level parameters (e.g. QoS for SDF). 
When receiving these different level parameters, the CP function needs to transfer enough information to UP function in order that the UP function knows how to enforce them.
2. Discussions

In the current TS 23.214, four kinds of rules are defined:
-
Packet Detection Rule (PDR), with information describing what packets should receive a certain treatment (e.g. forwarding and other types of enforcement).

-
Forwarding Action Rule (FAR), contains forwarding actions to be applied to a packet.

-
Usage Reporting Rule (URR), contains information that defines a certain measurement and how it shall be reported.

-
QoS Enforcement Rule (QER), contains information related to QoS enforcement of traffic.

All of the session, bearer and flow level enforcement action requested can be categorized into these four kinds of rules, however, there can be different ways to transport the parameters from the CP function to UP function.The following only describes how the solutions look regarding transort of the bearer level parameters and SDF level parameters. The session level parameters would follow the similar principle.
Solution 1
The principle of this solution is: The CP function sends Bearer level rules (there is no specific Bearer level PDR_defined) and SDF level rules to the UP function respectively, and references to the Bearer level rules are included in all related SDF rules (e.g. in case of bearer level parameters is the aggregate of SDF level parameters). 

A detailed example is provided as follows for clarity:
There are Bearer level QER_B, URR_B and FAR_B, and flow level PDR: PDR_S1, PDR_S2 and PDR_S3 (SDF 3), and flow level QER: QER_S1, QER_S2 and QER_S3. There might be flow level URR and FAR with each flow but not shown in the example. 

The CP function will send the following rules to the UP function:

PDR_S1 (SDF 1): ref to QER_S1, ref to QER_B, ref to URR_B, ref to FAR_B
PDR_S2 (SDF 2): ref to QER_S2, ref to QER_B, ref to URR_B, ref to FAR_B
PDR_S3 (SDF 3): ref to QER_S3, ref to QER_B, ref to URR_B, ref to FAR_B
QER_S1: SDF level GBR and MBR

QER_S2: SDF level GBR and MBR
QER_S3: SDF level GBR and MBR

QER_B: Bearer level GBR, MBR
URR_B: Measurement key,Periodic/Volume/Time/Event measurement threshold
FAR_B: Outer header removal, Outer header creation,Outer header marking
The UP function enforces PDR_S1 (SDF 1), QER_S1, QER_B; PDR_S2 (SDF 2), QER_S2, QER_B; PDR_S3 (SDF 3), QER_S3, QER_B; URR_B, FAR_B. QER_B will be enforced after enforcement of each flow level QER.
It is noted that references to all bearer level rules, i.e. QER_B, URR_B, FAR_B, are included in each flow level PDR.
Solution 2
The principle of this solution is: The CP function sends Bearer level rules (including Bearer level PDR) and SDF rules to the UP function respectively, and references to the SDF level PDRs are included in the bearer level rules in order to correlate the bearer level enforcement and SDF level enforcement.
Taking above example applied for solution 1, with addition of a bearer level PDR as PDR_B, the CP function will send the following rules to the UP function:

PDR_S1 (SDF 1): ref to QER_S1

PDR_S2 (SDF 2): ref to QER_S2

PDR_S3 (SDF 3): ref to QER_S3

PDR_B: ref to PDR_S1, ref to PDR_S2, ref to PDR_S3, ref to QER_B, ref to URR_B, ref to FAR_B, 
QER_S1: SDF level GBR and MBR
QER_S2: SDF level GBR and MBR
QER_S3: SDF level GBR and MBR

QER_B: Bearer level GBR, MBR
URR_B: Measurement key,Periodic/Volume/Time/Event measurement threshold
FAR_B: Outer header removal, Outer header creation,Outer header marking
The UP function enforces PDR_B, PDR_S1 (SDF 1), QER_S1, QER_B; PDR_S2 (SDF 2), QER_S2, QER_B; PDR_S3 (SDF 3), QER_S3, QER_B; URR_B, FAR_B. QER_B will be enforced after enforcement of each flow level QER.
It is noted that there is no duplicate reference to any level rules present.
Solution 3

The principle of this solution is: The CP function sends Bearer level rules (including Bearer level PDR) and SDF rules to the UP function respectively, and reference to the Bearer level PDR_is included in the flow level rules in order to correlate the bearer level enforcement and SDF level enforcement.
Taking above example applied for solution 1&2, the CP function will send the following rules to the UP function:

PDR_S1 (SDF 1): ref to QER_S1, ref to PDR_B

PDR_S2 (SDF 2): ref to QER_S2, ref to PDR_B

PDR_S3 (SDF 3): ref to QER_S3, ref to PDR_B

PDR_B: ref to QER_B, ref to URR_B, ref to FAR_B
QER_S1: SDF level GBR and MBR

QER_S2: SDF level GBR and MBR
QER_S3: SDF level GBR and MBR

QER_B: Bearer level GBR, MBR
URR_B: Measurement key,Periodic/Volume/Time/Event measurement threshold
FAR_B: Outer header removal, Outer header creation,Outer header marking
The UP function enforces PDR_S1 (SDF 1), QER_S1, PDR_B, QER_B; PDR_S2 (SDF 2), QER_S2, PDR_B, QER_B; PDR_S3 (SDF 3), QER_S3, PDR_B, QER_B; URR_B, FAR_B. QER_B will be enforced after enforcement of each flow level QER. 
It is noted that only a reference to Bearer level PDR is included in each flow level PDR.
From the above examples, it can be seen that solution 1 requests all bearer level rules, i.e. QER_B, URR_B and FAR_B, are referred in each flow level PDR, and solution 3 requests only bearer level PDR to be referred in each flow level PDR, and solution 2 requests no duplicate references in any level rules. Considering the potential large amount of flow level rules, duplicated references would add extra burden to Sx signalling. 
Further since in solution 1 it is not easy for UP function to identify all the flow level rules having relationship with a specific bearer level rule, and similarly it is not easy for UP function to identify all the beare level rules having relationship with a specific session level rule, in the case the enforcement of session level rules (e.g. APN-AMBR within session level QER) needs to take all corresponding bearer level rules related to the session into account, and the enforcement of bearer level rules (e.g. GBR and MBR within bearer level QER) needs to take all corresponding flow level rules related to the bearer into account, solution 1 would not work.

Taking enforcement of bearer level GBR and MBR by PGW-U as an example, apart from accumulating the amount of packets with each flow within this bearer for bearer level GBR and MBR enforcement, the PGW-U may reduce the authorized resources for a GBR flow which requests more than GBR but less than MBR resources in the case there are not enough resources for other GBR flows within this bearer. Furthermore, Bearer level GBR/MBR enforced by the PGW-U will help to reduce packet drop at the eNB/SGW due to lack of resource, as there are only bearer level GBR/MBR control at the eNB/SGW. For example, in case of congestion situation, the eNB can only provide GBR resources and has to throttle some packets within a bearer if the packets passed through the PGW-U requests more than GBR resources. This would bring some charging problem since the packets are already charged by PGW-U.
Therefore, it is proposed to apply either solution 2 or solution 3 to define the Sx parameters.

3. Conclusion

Base on above discussion, it’s proposed to apply either Solution 2 or Solution 3 to define the Sx parameters.
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