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Discussion
The editor's note 
Editor's note: How the TWAG derives the DSCP the UE shall apply to an UL packet matching an UL TFT is FFS.
It is stated above the editor's note that in multi-connection mode, WLCP PDN Connectivity Request with additional UL TFT with associated DSCP is sent at the establishment and at modification of a PDN connection. 
So, the DSCP to be applied by the UE is the DSCP associated with the matching filter. 
Proposal

It is proposed to modify the following text of TS 23.751 as follows: 
* * * * First Change * * * *
6.4
Solution 4 to Key Issue #2:  QoS differentiation for trusted WLAN based on DSCP mapping
6.4.1
Description
This solution is related to Key Issue #2 (QoS differentiation in the user plane for trusted WLAN).
Downlink QoS

Dedicated bearers established by the PGW are already supported from Rel-11 onwards for GTP: GTP Create (Modify) Bearer Request message contains "Bearer Level QoS" IE (ARP, QCI, MBR UL/DL, GBR UL/DL + UL TFT). The TWAG translates the bearer QCI into a DSCP value to apply to the downlink IP packet for the TWAG/AP path. Then the AP maps the DSCP to 802.11 User Priorities e.g. per GSMA IR.34, and User Priorities are mapped to 802.11 EDCA Access Categories per IEEE 802.11 clause 9.2.4.2.

Uplink QoS

The DSCP of an uplink packet is mapped to 802.11 EDCA Access Categories in the same way as for the downlink: the "QoS Map Set element" (IEEE 802.11-2012 clause 8.4.2.97) carries the mapping of the DSCP field to User Priorities, and EDCA Access Categories are derived from the User Priorities per IEEE 802.11 clause 9.2.4.2.

Per TS 23.402 [x], the TWAN uses the uplink packet filter (UL TFT) to determine the mapping of traffic flows to the S2a bearer.

How the DSCP of an uplink packet is determined is discussed in solutions to Key Issue #4.

6.4.2
Impacts on existing nodes and functionality

TWAG:

-
the TWAG shall map the QCI of any downlink GTP-u packet to a DSCP value to apply to the downlink IP packet. 

-
the TWAG shall route the uplink packets towards the corresponding S2a bearer based on the UL TFT provided by the PGW;

UE:

-
the UE shall map the DSCP value of an uplink packet to an EDCA Access Category;

6.4.3
Solution evaluation
This solution allows end-to-end QoS differentiation via 
-
for the downlink, the mapping between the QCI over S2a, the IP packet DSCP and the EDCA on the radio path;
-
for the uplink, the mapping between the IP packet DSCP and the EDCA on the radio path, and between the IP packet DSCP and the QCI over S2a.
This solution needs to be complemented with a solution that allows the UE to determine the DSCP to apply to an uplink packet. 
* * * * Next Change * * * *
6.5
Solution 5 to Key Issue #4 using WLCP for sending TFTs to UE for trusted WLAN
6.5.1
Description
This solution is related to key issue #4 (UE Determination of the QoS to apply to an uplink IP packet for trusted WLAN). In this solution, it is assumed that, as proposed in solution 6.x (QoS differentiation for trusted WLAN based on DSCP mapping):

· For downlink, the bearer QCI is mapped by the TWAG into a DSCP value applied to the IP packet, then the DSCP is mapped to an 802.11 EDCA Access Category over the radio. 

· For uplink, the IP packet DSCP is mapped by the UE into an 802.11 EDCA Access Category over the radio, then the IP packet is routed to the S2a bearer by using the UL TFT received from the PGW during the S2a bearer establishment/modification procedure.

The UE then must determine for each uplink IP packet the DSCP to apply. In multi-connection mode, it is proposed to use the WLCP protocol to convey the UL TFT from the TWAG to the UE. In single-connection mode, it is not possible to signal UL TFT to the UE.

In multi-connection mode, WLCP PDN Connectivity Request with additional UL TFT with associated DSCP can be used at the establishment of a PDN connection, and WLCP PDN Modification Request with additional UL TFT parameter with associated DSCP can be used at any point of time once the PDN connection has been established, e.g. at Dedicated bearer activation.
The UE derives the DSCP to apply to an uplink packet from the association between the UL TFT and the DSCP provided by WLCP signalling at the establishment and modification of the PDN connection. The derived DSCP overwrites DSCP markings set by the UE application.
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Figure 6.5.1-1: Signalling of UL TFT to the UE

6.5.2
Procedures

6.5.2.1
UE Initiated PDN connectivity request procedure in multi-connection mode

The UE initiated PDN connectivity request procedure in multi-connection mode is as described in TS 23.402 [x] clause 16.8.1 with the following modifications:

7.
The TWAN returns a WLCP PDN Connection Response (APN, PDN Type, PDN Address, PDN Connection ID, User Plane Connection ID, Protocol Configuration Options and UL TFT with associated DSCP) message to the UE. For uplink packets that match an UL TFT, the UE applies the DSCP provided with that UL TFT. 

6.5.2.2
Dedicated bearer activation in WLAN on GTP S2a

The dedicated bearer activation procedure for GTP based S2a is depicted in figure 6.5.2.1-1.
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Figure 6.5.2.1-1: Dedicated S2a Bearer Activation Procedure with GTP on S2a

The Dedicated Bearer Activation procedure is as described in TS 23.402 [x] clause 16.5 with the following differences:

3. The TWAN sends WLCP PDN Modification Request (PDN connection ID, UL TFT with associated DSCP) to the UE. The UE stores the UL TFT with associated DSCP and responds with WLCP PDN Modification Accept (PDN connection ID) to the TWAN. For uplink packets that match an UL TFT, the UE applies the DSCP provided with that UL TFT. A TWAN specific resource allocation/modification procedure may be executed in this step. The details of this step are out of the scope of 3GPP.

6.5.2.3
PDN GW Initiated Bearer Modification

The PDN GW initiated bearer modification procedure for a GTP based S2a is depicted in figure 6.5.2.3-1. 
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Figure 6.5.2.3-1: PDN GW-initiated S2a Bearer Modification Procedure with GTP on S2a

The PDN GW Initiated Bearer Modification procedure is as described in TS 23.402 [x] clause 16.6.1 with the following differences:

3. The TWAN sends WLCP PDN Modification Request (PDN connection ID, UL TFT with associated DSCP) to the UE. The UE stores the UL TFT and responds with WLCP PDN Modification Accept (PDN connection ID) to the TWAN. For uplink packets that match an UL TFT, the UE applies the DSCP provided with that UL TFT. A TWAN specific resource allocation/modification procedure may be executed in this step. The details of this step are out of the scope of 3GPP.

6.5.3
Impacts on existing nodes and functionality

TWAG:

-
the TWAG shall map the QCI of any downlink GTP-u packet to a DSCP value to apply to the downlink IP packet. 

-
the TWAG is modified to send the UL TFT with associated DSCP via the WLCP Modification Request/accept procedure.

-
the TWAG shall route the uplink packets towards the corresponding S2a bearer based on the UL TFT provided by the PGW;

UE:

-
the UE shall map the DSCP value of an uplink packet to an EDCA Access Category;

-
the UE shall support the WLCP Modification procedure and use the received UL TFT with associated DSCP for the determination of the DSCP of uplink packets. 

6.5.4
Solution evaluation
This solution complements solution #4.

This solution supports QoS differentiation for bidirectional or unidirectional IMS media IP flows.

This solution supports update/modification of uplink QoS policies at any point of time.

* * * * End of Changes * * * *
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