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Abstract of the contribution: It is proposed that uplink QoS verification is performed by the UPF based on uplink QoS rule configured by the SMF.

Discussion
During the NextGen study, uplink QoS verification was discussed while discussing QoS solutions but there was no agreement on the issue and it is still open issue as represented in the TR 23.799 as follows: 
Table 8.8.1-1: Logical function allocation
	Location:
Function:
	NextGen RAN
	NextGen CN
	Comments

	︙
	︙
	︙
	︙

	QoS differentiation and verification for UL packets
	FFS
	FFS
	Some companies think the QoS verification for UL packets is performed in RAN and/or CN.



In the EPS, uplink QoS i.e. bearer is verified by the P-GW by means of the UL bearer binding verification and it is represented in TS 23.401 as follows:

Additionally the PDN GW includes the following functions for the GTP-based S5/S8:
-	UL and DL bearer binding as defined in TS 23.203 [6];
-	UL bearer binding verification as defined in TS 23.203 [6];
-	Functionality as defined in RFC 4861 [32];
-	Accounting per UE and bearer.

Also, according to the QoS agreements, the network does not provides packet filters to the RAN as follows:

3b.	The NAS-level QoS profiles of the QoS rules, provided at PDU Session establishment to the UE, shall also be provided at PDU Session establishment to the RAN using NG2 signalling but without including packet filters. The RAN uses the NAS-level QoS profiles for establishment of the access-specific resources. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.

So, the RAN does not have enough information for the QoS verification. It is proposed that the uplink QoS verification is performed by the network, i.e. UPF.
Proposal 1: The uplink QoS verification is performed by the UPF.

For the uplink QoS verification, the UPF needs to have uplink QoS rule. Current agreement is not clear whether uplink QoS rule is provided or only downlink QoS rule is provided to the UPF during the PDU session establishment and QoS modification. So it is proposed to clarify that uplink QoS rule is sent to the UPF by the SMF if uplink QoS rule verification is required.
Proposal 2: The SMF provides uplink QoS rule to the UPF during the PDU session establishment and QoS modification procedure if uplink QoS verfication needs to be performed by the UPF.

Even if uplink QoS rule is provided to the UPF, the UPF may not have all uplink QoS rule because of the reflective QoS. There is two methods for reflective QoS indication. 
For B-type QoS profiles, the reflective QoS can be activated via N1 signalling with specific packet filer information. In this case, the same uplink QoS rule can be sent to the UPF by the SMF. 
However, if N3 header indication is used for reflective QoS activation, the UE creates a new derived QoS rule by itself. In this case, the UPF does not have the drived QoS rule created by the reflective QoS indication. So it is proposed that the UPF also creates a derived uplink QoS rule when the UPF maks reflective QoS indication if the UPF does not have the rule and uplink QoS verification is required.
Proposal 3: When the UPF marks reflective QoS indication in N3 header, the UPF creates a derived uplink QoS rule if the UPF does not have the rule and uplink QoS verifcation is required.

Proposal
Add the following to the TS 23.501. Following descriptions will be aligned with other papers if it is agreed.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc470196735]5.4	QoS model
5.4.x	Uplink QoS verification
In order to support uplink QoS verification, the SMF may send uplink QoS rule to the UPF when the PDU session is established or uplink QoS rule is modified. If the SMF configured the UPF to perform uplink QoS verification, the UPF verifies uplink QoS flows based on received uplink QoS rule. In order to support uplink QoS verification for reflective QoS, the UPF creates uplink QoS rule when the UPF makes reflective QoS indication on N3 header.
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