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Abstract of the contribution: Proposes an amendment to solution #5 on QoS differentiation for trusted WLAN 
1. Introduction
In Sect. 6.5 of TR 23.751 V0.4.1 (2017-04), a solution to Key Issue #4 on using WLCP for sending TFTs to UE for trusted WLAN was captured. In some cases, WLAN radio access connection is not stable compared to the 3GPP radio connection, mainly because the spectrum is shared by neighbouring WLAN systems and co-channel interference exists. This amendment is going to propose the use of extra information for enhancing the QoS differentiation via the already existing solution #5. The need for the support of QoS differentiation through potential UE-TWAN and UE-ePDG signalling enhancements, is also mentioned as an objective in TR 23.751.
2. Proposal
This contribution proposes to add an amendment to solution #5, Sect. 6.5 to provide extra information which can be used for QCI mapping by the TWAG into a DSCP for uplink and similarly by UE for assigning DSCP for uplink. Extra information can be transferred along with other data in order to inform the TWAG about a more precise method to map DSCP value which should be applied to the IP packet. This will improve the DSCP mapping before it is translated into a 802.11 EDCA Access Category (AC) over the radio. Such information for instance can include the WLAN stability level. Here we proposed to add a Stability differentiation indicator (S.D.I) field to the WLAN offloadability indication IE, as mentioned in Sect. 8.116, TS 29.274 V14.3.0 (2017-03). This S.D.I which is transferred by GTP will be used by TWAG and UE to enhance DSCP mapping, as it provides information on WLANs stability condition. S.D.I will also be available at HSS and will be updated at MME, PGW/SGW via GTP protocol.  
S.D.I field assigns a few of spare bits (bit 8 to 3) in WLAN Offloadability Indication IE as defined in GTP (Table 1).
	Octets
	Bits

8
7
6
5
4
3
2
1

	1
	Type = yyy (decimal)
	

	2 to 3
	Length = n
	

	4
	Spare
	Instance
	

	5
	Spare
	
Added
for

S.D.I
	EUTRAN

Indication
	UTRAN

Indication
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	6 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Table 1: WLAN Offloadability Indication

This amendment proposes to append information to the GTP as indicated in TR 23.751 V0.4.1 (2017-04) (Sect. 6.5) (Figure 6.5.1-1) to provide additional information to reflect the WLAN stability level for QoS mapping purposes. 
S.D.I is appended to the GTP to be transferred along with bearer QCI. Therefore, no additional signalling mechanism is required in the process. 

- For downlink, the TWAG will utilize the bearer QCI and S.D.I in order to define the DSCP value to be applied to the IP packet. The additional information provided by S.D.I may help correct the level of assigned QoS for DSCP. For instance, if bearer QCI is low and also S.D.I is low (low WLAN stability condition), then DSCP is better to be assigned one level up in order to compensate for low stability condition of the WLAN. Please note that S.D.I level can easily be determined and assigned by MME which possesses the network parameters of all WLANs in its list. 

- For uplink, the IP packet DSCP is assigned by the UE and then mapped to a 802.11 EDCA Access Category over the radio. Similar to downlink, UE has access to S.D.I through GTP and can use it for its decision on DSCP level assignment.

Figure 6.5.1-1 in TR 23.751 (2017-04) had been modified to show the additional information which is underlined in blue colour.
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6
Solutions 
6.5
Solution 5 to Key Issue #4 using WLCP for sending TFTs to UE for trusted WLAN
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 6.4 (QoS differentiation for trusted WLAN based on DSCP mapping):

-
For downlink, the bearer QCI is mapped by the TWAG (While considering Stability Differentiation Indicator (S.D.I)) 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 (While considering S.D.I) 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
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