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Discussion

The solution agreed in SA2#112 for ANDSF and LWA coexistence is very inefficient because it restricts the UE to use either ANDSF procedures or LWA procedures within the same PLMN. The UE cannot use ANDSF procedures in some PLMN areas and LWA procedures in some other PLMN areas. This is inefficient since the LWA feature is expected to be deployed only in certain strategic areas of a PLMN. To eliminate this inefficiency, this document proposes another coexistence solution. 

Before presenting the proposed solution we discuss below how an RCLWI or LWA command can affect the UE procedures and the user experience. Fig. 1 shows a UE applying ANDSF procedures (left) which receives an RCLWI or LWA command and then applies LWA/RCLWI procedures (right).
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	The UE has selected an SSID based on ANDSF rules. Outgoing traffic is delivered to LTE or WLAN based on the active ISRP rules for IFOM and NSWO. Also, a PDN connection may be established over WLAN access based on the active MAPCON rule. Routing across different PDN connections is performed based on the "IARP for APN" rules.
	The UE enters Connected mode and receives a RCLWI or LWA command.
	The UE selects another SSID. Traffic split and aggregation is based on PDCP procedures. The ANDSF traffic steering rules should NOT route traffic directly to WLAN because the WLAN supports only PDCP-encapsulated traffic. Therefore, only "IARP for APN" rules can be applied. Rules for MAPCON, IFOM and NSWO should not be applied.


Fig. 1

Based on Fig. 1, it is evident that an RCLWI or LWA command can bring a lot of disruption to UE’s operation. For example:
1. If the UE has established one or more data sessions with NSWO (e.g. video streaming) and the UE accepts the RCLWI or LWA command, then all these data sessions would be interrupted because no traffic can be delivered directly to WLAN. It is up to the applications associated with these data sessions to detect the interruption and to re-establish the data session over 3GPP access. This may lead to bad user experience especially when the delay to re-establish the data sessions is too long.

2. If the UE has established a multi-access (NBIFOM) PDN connection and the UE accepts the RCLWI or LWA command, then no traffic for this PDN connection can further be routed via WLAN. If the PDN connection operates in UE-initiated mode, the UE won’t be able to apply its IFOM rules for traffic steering. If the PDN connection operates in NW-initiated mode, the UE won’t be able to apply the routing rules provided by the network. All traffic of the multi-access PDN connection would only be routed via 3GPP access.
3. If the UE has established a PDN connection over WLAN and the UE accepts the RCLWI or LWA command, then no more traffic can be routed on this PDN connection because no traffic can be delivered directly to WLAN. Although the UE may successfully handover the PDN connection to 3GPP access, this handover may cause a long interruption (given it is associated with WLAN release, scanning and re-connection) that can adversely impact real-time sessions such as “WiFi calling”. Again, this may lead to bad user experience.

The proposed ANDSF/LWA coexistence solution can avoid the above disruption and bad user experience by means of UE configuration (as further explained in the next section). 

2
Proposed Solution

The proposed solution essentially specifies how a UE (that is both ANDSF and LWA capable) behaves under several conditions. It makes it possible for a UE in a serving PLMN to apply ANDSF procedures in some areas of the PLMN and to apply LWA procedures in some other areas of the PLMN.

The UE enables ANDSF/LWA coexistence by applying the following behaviour:
1. When the UE has not selected a WLAN, the UE shall accept LWA/RCLWI signalling.

2. When the UE has selected a WLAN based on user preferences, the UE shall reject LWA/RCLWI signalling.

3. When the UE has selected a WLAN based on ANDSF rules, the UE shall accept or shall reject LWA/RCLWI signalling based on the UE configuration. 
a. 
The option to reject LWA/RCLWI signalling in this case serves multiple objectives. Firstly, it allows the home operator to configure a roaming UE to always stay connected to preferred WLANs (as specified in the WLANSP rules of the home operator) and not to connect to WLANs preferred by the underlying radio network. Secondly, it enables the UE to avoid the disruption and the potential bad user experience that can be caused by LWA/RCLWI signalling (as explained in the previous section).
b. 
Examples of UE configuration include: "always accept LWA", "always accept LWA expect in PLMN-a, PLMN-b" or "always reject LWA expect in HPLMN, EHPLMN-a"
c. 
This UE configuration may be provided by the home ANDSF. If the home ANDSF does not provide the UE with such configuration, then the UE always accepts the LWA/RCLWI signalling.
4. The UE limits the frequency of WLAN re-selection that may occur when the UE has an active ANDSF rule for WLAN selection (WLANSP rule) and it accepts the LWA/RCLWI signalling. In this case, the UE may select one WLAN access in ECM-CONNECTED mode based on LWA/RCLWI signalling and another WLAN access based on the active ANDSF rule in ECM-IDLE mode. To avoid frequent WLAN re-selection (and the associated battery consumption and handover signalling) the UE will not trigger WLAN re-selection every time it transitions between ECM-CONNECTED and ECM-IDLE modes.

a. 
As an example, the UE may start a timer when the UE enters the ECM-IDLE mode. When the timer is running, the UE will not attempt to select a WLAN access based on the active ANDSF rules. When the timer expires, the UE will apply the active ANDSF rules to select a WLAN access. When the UE transits to ECM-CONNECTED mode the timer stops and then re-starts when the UE returns to ECM-IDLE mode.

5. When the UE applies WLAN access selection and traffic routing based on the LWA/RCLWI procedures (i.e. in ECM-CONNECTED mode) the UE will not apply WLANSP, ISRP and IARP for NWSO rules. However, if the UE has a valid IARP rule, it shall apply the internal IARP for APN rules in order to perform traffic routing across the established PDN connections.
3
Proposal

It is propose to agree the solution described in the previous section and the accompanying CR to 23.402.

3GPP

SA WG2 TD


_1513604553.vsd

