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1
Introduction

In RAN2#91, the proposal for the traffic steering method in [1] was discussed but there was no conclusion. This documents attempts to further clarify this proposal and discusses the alternative proposed in [2].
2
Discussion
The proposal for the UE supporting Rel-13 enhanced LTE-WLAN interworking in [1] is summarized below:

A)
The UE applying Rel-13 interworking does not apply RAN rules (from Rel-12 interworking).

B)
in RRC_CONNECTED, subject to Rel-12 interworking co-existence principles, the UE shall follow the eNB command to move all offloadable PDN connections to the indicated target (a WLAN matching with the list of WLAN IDs provided by the eNB, or LTE);
C)
When entering RRC_IDLE, the UE shall keep on WLAN PDN connections already on WLAN as long as the UE can maintain connection to a WLAN matching with the list of WLAN IDs previously received from the eNB; 
D)
If the UE cannot maintain connection to a WLAN matching with the list of WLAN IDs previously received from the eNB (WLAN connection failure), the UE moves to LTE all PDN connection(s) on WLAN;

E)
Details of when the UE should exactly consider the connection to a WLAN as failed are not specified (left to UE implementation)
Even without specifying detailed criteria triggering WLAN connection failure, C) is a testable UE requirement, e.g. it could be tested that, in absence of user preference/action towards WLAN usage, after moving offloadable PDN connections to a WLAN (upon reception of eNB command) and after RRC connection release, as long as this WLAN has high signal and low interference, the UE keeps all offloadable PDN connections on WLAN.
The proposal in [1] ensures full network control in RRC_CONNECTED, avoids potential ping-pong when the UE moves to RRC_IDLE and avoids potentially moving unnecessarily PDN connections between LTE and WLAN when the UE is in RRC_IDLE.

Even though this proposal doesn't use RAN rules at all, the Rel-12 handling  of coexistence with other mechanisms controlling the use of WLAN (ANDSF, user preference) applies, i.e. B) above would be specified so that the eNB command triggers a "move to WLAN" or "move to LTE" indication to upper layers where the indication is handled like in Rel-12. 
With this proposal, there is the need to specify, for RRC_IDLE, the behaviour of a  UE supporting Rel-12 interworking RAN rules based solution and Rel-13 enhanced interworking if the network broadcasts Rel-12 parameters for RAN rules, i.e. whether a) the UE applies Rel-12 interworking RAN rules based solution, b) the UE applies Rel-13 interworking, c) the UE applies Rel-12 or Rel-13 based on network indication (broadcast or dedicated signalling). All 3 alternatives are feasible and the choice could be made according to how much flexibility is considered necessary for deployment of LTE-WLAN interworking.
Another possibility was explained in [2]:

A)
in RRC_CONNECTED and in RRC_IDLE, the UE applies RAN rules like in Rel-12;

B)
Thresholds can have infinite values, e.g. go to WLAN by setting -infinity for ThreshRSSIHigh and +infinity for ThreshRSRPLow; go to LTE by setting +infinity for ThreshRSSILow and -infinity for ThreshRSRPHigh;
C)
List of WLAN IDs can also be provided via dedicated signalling.

With the proposal in [2], if the Rel-13 UE keeps -infinity for ThreshRSSIHigh and +infinity for ThreshRSRPLow when entering RRC_IDLE, the rule to move traffic to WLAN will be fulfilled as long as the UE can maintain connection to an allowed WLAN.

If the threshold for the UE to move traffic back to LTE, i.e. ThreshRSSILow and ThreshRSRPHigh are not infinite values, both rules (move to WLAN and move to LTE) may be fulfilled simultaneously. This introduces the need to specify which rule has precedence: 
-
If the rule to move to WLAN has precedence, the UE will keep PDN connections on WLAN even if the UE is suffering WLAN connection failure unless we define that the UE shall move traffic back in case of WLAN connection failure, which is exactly like the proposal in [1].
-
If the rule to move traffic back to LTE has precedence, the UE will move traffic back to LTE once the condition for source WLAN is satisfied according to the rel-12 RAN rules defined in TS36.304 but as the rule for moving traffic to WLAN is still met, the UE is required to move traffic to WLAN again, i.e. ping-pong.
When the UE has lost the connection to WLAN, if the UE still keeps the infinite values for dedicated thresholds, i.e. as soon any WLAN is found, the UE has to move PDN connections back to WLAN, even with rather low RSSI. This tends to maximize chances to force a UE without traffic to move PDN connections to WLAN, as discussed earlier for Rel-12.

In order to avoid this, the eNB may change the dedicated thresholds to non-infinite values before releasing the RRC connection. However, the eNB could already do this from the beginning, i.e. not use infinite values, like in Rel-12, so there isn't really any enhancement (and the known drawbacks of Rel-12 remain).
Another aspect of the proposal in [2] is how to handle WLAN IDs which can be received via broadcast signalling together with the WLAN IDs received by dedicated signalling. One possibility could be to handle WLAN IDs received by dedicated signalling like dedicated thresholds, i.e. they override the broadcast values. However, this means that when Txxx expires or when the UE enters RRC_CONNECTED, the UE may have to move traffic from a WLAN matching with the  dedicated WLAN IDS list to a WLAN matching with the broadcast list, although the broadcast list may not be suitable at that time.

From this discussion, it seems that the proposal in [2] does not have any functional benefit over the proposal in [1], requires UEs to implement all of the Rel-12 interworking (with the somehow complex handling of dedicated vs. broadcast parameters), has a number of aspects that requires further study and does not solve the issue identified for Rel-12 interworking in RRC_IDLE.

Proposal: traffic steering for Rel-13 enhanced interworking relies on the following principles:

A) The UE applying Rel-13 interworking does not apply RAN rules (Rel-12 interworking).
B)
in RRC_CONNECTED, subject to Rel-12 interworking co-existence principles, the UE shall follow the eNB command to move all offloadable PDN connections to the indicated target (a WLAN matching with the list of WLAN IDs provided by the eNB, or LTE)
B1) The Rel-12 interworking handling of coexistence with other mechanisms controlling WLAN usage (ANDSF, user preference) applies, i.e. the eNB command triggers a "move to WLAN" or a "move to LTE" indication to upper layers like in Rel-12.

C)
When entering RRC_IDLE, the UE shall  keep on WLAN PDN connections already on WLAN as long as the UE can maintain connection to a WLAN matching with the list of WLAN IDs previously received from the eNB; 
D)
If the UE cannot maintain connection to a WLAN matching with the list of WLAN IDs previously received from the eNB (WLAN link failure), the UE moves to LTE all PDN connection(s) on WLAN;

E)
Details of when the UE should exactly consider the connection to a WLAN as failed are not specified (left to UE implementation)
3
Conclusion

We propose that traffic steering for Rel-13 LTE -WLAN enhanced interworking is based on the above points A) to E). 
In addition, for RRC_IDLE, there is the need to specify the behaviour of a UE supporting Rel-12 interworking RAN rules based solution and Rel-13 enhanced interworking if the network broadcasts Rel-12 parameters for RAN rules, i.e. whether a) the UE applies Rel-12 interworking RAN rules based solution, b) the UE applies Rel-13 interworking, c) the UE applies Rel-12 or Rel-13 based on network indication (broadcast or dedicated signalling).
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