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Abstract of the contribution: This paper recalls the missing aspects in the current 3GPP stage 2 specifications for supporting QoS differentiation for trusted and untrusted WLAN, and propose a Key Issue. 
Discussion

QoS differentiation in the user plane for untrusted WLAN
QoS differentiation is currently supported over S2b: One default S2b bearer must be established on the S2b interface when the UE connects to a PDN, and that remains established throughout the lifetime of the PDN connection to provide the UE with always-on IP connectivity to that PDN. Additional dedicated S2b bearers may be established for the same PDN connection depending on operator policy. The PGW establishes dedicated S2b bearers for the same PDN connection based on PCC decisions as specified in 3GPP TS 23.203. 
The use of dedicated bearers over S2b provides the means for supporting QoS between the ePDG and the PGW both for uplink and downlink packets. No mechanism has been specified for supporting QoS between the ePDG and the UE (over SWu interface) therefore there is no end-to-end mechanism for QoS.
A number of WLANs (e.g. IEEE 802.11) and their backhaul (e.g. most residential accesses) can support QoS differentiation. However, even in that case, the traffic for untrusted WLAN is encapsulated in an IPsec tunnel, hence the support of QoS differentiation provided by IEEE 802.11 would not bring any QoS differentiation between the IP packets of a PDN connection.

Conclusion: It is required to add a Key Issue on how QoS differentiation can be provided between the UE and the ePDG among different IP flows, for both downlink and uplink traffic, and how they are mapped from/to S2b bearers
QoS differentiation in the user plane for trusted WLAN 
QoS differentiation is currently supported over S2a. The bearer model of GTP based S2a interface is similar to that of GTP based S5/S8 interface and GTP based S2b interface. The TWAN handles the uplink packets based on the uplink packet filters in the TFTs received from the PDN GW for the S2a bearers of the PDN connection, in the same way as an ePDG does for GTP based S2b interface.

For the downlink direction, the TWAG can translate e.g. the bearer QCI into proper DSCP over the TWAG/AP path. This is not subject to standardization.

Per TS 23.402 and in case of trusted WLAN, the UE and the AP shall support IEEE Std. 802.11-2012, which support QoS differentiation. In the downlink direction, the AP can map DSCP to 802.11 EDCA Access Classes per IEEE 802.11-2012 clause 8.4.2.97. In the uplink direction, the UE can use the "QoS Map Set information element" IE received in IEEE 802.11 for mapping the DSCP to 802.11 EDCA Access Classes.

When the AP receives a packet from the UE with a certain EDCA Access Class, it maps it to the corresponding DSCP value. The TWAG cannot always derive the dedicated bearer in the case of two bearers with same QCI. The WLCP protocol is at PDN connection level, not at bearer level
Conclusion: It is required to add a Key Issue on how QoS differentiation can be provided between the UE and the TWAN among different IP flows, for both downlink and uplink traffic, and how they are mapped from/to S2a bearers. 
Proposal
It is proposed to include the following key issue in TR 23.751
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Key issues

5.x
Key issue x: QoS differentiation in the user plane for untrusted WLAN 

QoS differentiation is currently supported over S2b: the use of dedicated bearers over S2b provides the means for supporting QoS differentiation between the ePDG and the PGW both for uplink and downlink packets. 
 However, no mechanism has been specified for supporting QoS differentiation between the ePDG and the UE (over SWu interface) therefore there is no end-to-end mechanism for QoS differentiation.
A number of WLANs (e.g. IEEE 802.11) and their backhaul can support QoS differentiation, but UE-ePDG cannot support QoS differentiation because all the traffic of a PDN connection is encapsulated in the same IPsec tunnel. 

Solutions for this key issue will study how QoS differentiation can be provided between the UE and the ePDG among different IP flows, for both downlink and uplink traffic, and how they are mapped from/to S2b bearers. The scope of the solution is limited to the user-plane handling, i.e. it is not in the scope of this key issue how the UE learns the QoS policies to be applied for uplink packets.
5.x
Key issue x: QoS differentiation in the user plane for trusted WLAN

QoS differentiation is currently supported over S2a: the use of dedicated bearers over S2a provides the means for supporting QoS differentiation between the ePDG and the PGW both for uplink and downlink packets. 
 Per TS 23.402 and in case of trusted WLAN, the UE and the AP shall support IEEE Std. 802.11-2012, which support QoS differentiation via EDCA Access Classes. 
Since the WLCP protocol and the identification of data traffic are currently at PDN connection level only, the TWAG cannot always derive the dedicated bearer in the case of two bearers with same QCI.

Solutions for this key issue will study how QoS differentiation can be provided between the UE and the TWAN among different IP flows, for both downlink and uplink traffic, and how they are mapped from/to S2a bearers. The scope of the solution is limited to the user-plane handling, i.e. it is not in the scope of this key issue how the UE learns the QoS policies to be applied for uplink packets.
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