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Discussion
A Multi-Access PDU Session is a single PDU Session, while the PDU Session has two access legs, e.g. 3GPP access and non-3GPP access. Because a Multi Access-PDU (MA-PDU) Session is a single PDU Session, any QoS Flow of the PDU Session can be sent over any access because QoS Flow is not associated with specific access type. Similarly, a QoS rule is not associated with access type and the UE can send data flow to any access type based on steering rule without updating QoS rule. However, this mechanism may not work efficiently considering the QoS framework of 5GS.
In 5GS, QoS Flow is used to differentiate QoS and a QoS Flow is identified by using QFI (QoS Flow Identity), which has unique value within a PDU Session. Each QoS Flow is mapped to AN resource (e.g. data radio bearer) in the AN but there is no strict 1:1 relation between QoS Flows and AN resources. The UE sends uplink traffic by using QoS rules and mapping information is provided by AN. When there is no mapping information, the UE sends uplink traffic via default AN resource (e.g. default radio bearer). This QoS framework works in a normal PDU Session. 
In MA-PDU Session, a data flow can be moved between 3GPP access and non-3GPP access based on steering rule. In order to support this, both 3GPP access and non-3GPP access needs to maintain AN resources so that a data flow can be moved at any time. For example, assume that the SMF provided a steering rule to the UE and the steering rule is Active-Standby steering with "Active" access to 3GPP and "Standby" access to non-3GPP (i.e. send data flow to 3GPP access until 3GPP access becomes unavailable and if 3GPP access is unavailable send data to non-3GPP access). In this case, it is clear that the SMF establishes required user plane resources over 3GPP access. However, it is not clear whether the SMF also establishes user plane resource over non-3GPP even though there is no traffic over non-3GPP access. If the SMF has established user plane resource of "Standby" access when the user plane of "Active" access, i.e. 3GPP access is established, the UE can switch access and can send data flow over non-3GPP access as soon as the UE detects that 3GPP access is unavailable. If the SMF has not established user plane resource over "Standby" access, the UE need to trigger PDU Session Modification procedure to request user plane establishment over "Standby" access. For example, the UE needs to establish IPsec tunnel over non-3GPP access to send data flows. However, the UE does not know whether user plane resource for a specific QoS Flow is established because if a UE does not have mapping information for a specific QoS Flow, the UE sends it over default AN resource.
Observation 1: In order to support dynamic traffic steering between 3GPP and non-3GPP accesses, AN resources should be allocated in both access.
The simplest solution is always allocating AN resources even though traffic is sent over single access. In general, there is no issue even though AN resources are allocated in both access. There may exist some additional signalling such as maintaining child IPsec SA or adding SDAP header but it is not a significant issue for Non-GBR QoS Flows. However, for GBR QoS Flows, maintaining AN resource in each access wastes radio resource especially in 3GPP access. In addition, maintaining AN resource is difficult without RAN impact. The RAN may release radio bearer if the RAN detects inactivity for the UE. In order to keep radio bearer even though there is no data in 3GPP access, the SMF needs to send some information to prevent release of radio bearer.
Observation 2: Reserving AN resources in both access may have impact to RAN because radio resource is managed by the AN.
There can be two solutions to resolve above issue.
Solution 1: QoS rule per each access
First solution is providing QoS rule per each access. In this case, existence of QoS rule in a specific access means that the AN allocated corresponding radio resources. The UE simply steers data flows to the target access based on steering rule. The SMF shall provide appropriate QoS rule for each access before providing a new steering rule to the UE. Otherwise, the UE may use unsuitable QoS rule to send data flow. In this solution, because the UE applies QoS rule per access network, the SMF may apply different QoS parameters, e.g. 5QI, GFBR, etc. 
Solution 2: Common QoS rule for both access
Second solution is using a common QoS rule for both access but the UE sends indication to the SMF before steering data flows to the other access. When the SMF receives this indication, the SMF sends N2 setup message to the target AN if associated radio resource is not established in the target access. During this procedure, the SMF sends response signalling to the UE so that the UE steers data flow to the target access. This behaviour does not need to apply for all QoS Flows. For non-GBR QoS Flows, the SMF may establishes necessary radio resources when it provides QoS rule to the UE. For GBR QoS Flows, the SMF may establish radio resource only for the access where data flow is ongoing. When the SMF receives indication from the UE, the SMF sends N2 setup message over the target access. 
In solution 1, the UE and SMF need to manage more QoS rules and signalling for QoS management may be increased because the SMF updates QoS rule whenever user plane resource is released or established. In addition, solution 1 may raise some issues such as whether QoS rule for one access can be configured /removed via the other access, how to send number of supported packet filters, impact on PCF, etc. So we proposes to use common QoS rule for both access.
Proposal: It is proposed to use common QoS rule for MA-PDU Session regardless of access. The UE may send indication to the SMF before moving data flows to the other access so that the SMF can establishes user plane resource of the target access.

Proposal
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[bookmark: _Toc492456547]6.X	Solution X: QoS management for Multi-Access PDU Session
6.x.1	General
This solution provides overall description on how to support QoS for Multi-Access (MA) PDU Session. The solution is based on existing QoS framework of 5GS and has following assumptions.
-	QoS rule and ATSSS steering rule are independent.
-	A QoS Flow is not associated with specific access and applicable for both access.
-	The same QoS is applied to a data flow regardless of the access the data flow is ongoing.
When the SMF establishes a MA PDU Session or create a new QoS Flow, the SMF decides which access to establish user plane resources. The SMF may take into account ATSSS steering rule. For example, if ATSSS steering rule allows sending data flow over both access, the SMF may establish user plane resources over both access. Otherwise, the SMF may establish user plane resources over only one access.
The SMF may establishes user plane resources over one access or both access based on the type of the QoS Flow. For Non-GBR QoS Flows, the SMF may establish user plane resources in both access so that the UE sends data flows over any access. For GBR QoS Flows, the SMF may establish user plane resources over only one access where the GBR data flow is ongoing.
The UE sends data flows of Non-GBR QoS Flows to any access according to the ATSSS steering rule without any signalling to the SMF. It is the SMF responsibility to establish appropriate user plane resources for the QoS Flows over both access. In case of GBR QoS Flows, the UE sends indication to the SMF to inform switching of data flows before the UE steers the data flow to the other access. The SMF establishes user plane resources for the data flow over the target access when the SMF sends acknowledgement to the UE.
6.x.2	PDU Session Modification procedure
The following figure shows PDU Session Modification procedure for Multi-Access PDU Session. The procedure is based on the PDU Session Modification procedure in TS 23.502 [6]. Note that for the sake of simplicity, some of steps are not shown (e.g. PDU Session Modification Command Ack from the UE, AMF-SMF interaction, etc.). This procedure is used in the following cases;
-	when the SMF wants to establish a new QoS Flow over one or both access.
-	when the UE indicates switching of a GBR QoS Flow to the other access.


Figure 6.x.2-1: QoS Flow Establishment procedure for Multi-Access PDU Session
1.	When the UE needs to switch data flow of a GBR QoS Flow to the other access, the UE initiates PDU Session Modification procedure to send switching indication. The UE sends the PDU Session Modification Request message over the target access the UE want to move data flow. In the PDU Session Modification Request message, the UE includes the same QoS information with the GBR QoS Flow the UE want to move so that the SMF knows which QoS Flow is moved to the other access.
2.	The SMF decides to update QoS of the Multi-Access PDU Session. It may be triggered by the PCC rule or request from the UE. If the UE initiated this procedure, the SMF derives affected QoS Flow based on information received in step 1. The SMF decides required access for the QoS Flow by taking into account of type of the QoS Flow and ATSSS steering rules.
3.	If the SMF decided to establish a QoS Flow over 3GPP access, the SMF sends N2 Setup message to the RAN. The SMF also include PDU Session Modification Command message if the UE sent PDU Session Modification Request message via 3GPP access.
4.	RAN performs radio resource establishment if it is necessary. If the SMF provided PDU Session Modification Command message, the RAN sends it to the UE. After receiving PDU Session Establishment Command message, the UE switches data flow according to the steering rule.
5.	The RAN sends N2 Setup response message. If the RAN rejected establishment of the QoS Flow, the SMF may update QoS rule and / or steering rule.
6. If the SMF decided to establish a QoS Flow over non-3GPP access, the SMF sends N2 Setup message to the N3IWF.
7. The N3IWF performs IPsec Tunnel Establishment procedure if it is necessary.
8. The RAN Sends N2 Setup response message.
9. The SMF triggers N4 Session Modification procedure to provide established QoS Flow information to the UPF.
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