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1 Introduction
During the RAN3#83-bis meeting the discussion of the multi-RAT coordination involving WLAN and 3GPP RATs took place and the following potential use-cases were identified as captured in the RAN3#83-bis meeting minutes:

1)
Seamless mobility from WLAN to 3GPP: mobility without service interruption, any SA2 work on service continuity?

2)
Appropriate UE steering from WLAN to 3GPP

3)
Resolving mobility decision conflict

4)
Automatic WLAN AP/AC parameters collection/setting

In this contribution we analyze the above use-cases and provide our view on which ones need to be prioritized.

2 Discussion

Seamless mobility
Seamless mobility between 3GPP and non-3GPP networks should ensure uninterrupted service for all applications when the UE moves traffic, e.g. from LTE to WLAN. This is ensured by IP address preservation – if IP address is preserved when the UE moves traffic from one RAT to another, all applications can continue providing uninterrupted service to the user. SA2 and CT1 have defined Non-Seamless WLAN Offload (NSWO) and seamless offload using S2a, S2b or S2c. In either of the above three modes the UE IP address is preserved when the traffic is moved between 3GPP and non-3GPP networks (including WLAN), which ensures seamless mobility.
Additionally, SA2 are working on enhancements to further reducing signaling and delay for inter-RAT mobility as part of the NB-IFOM Release-13 SA2 WI.

Observation 1: Seamless mobility is fully supported by existing SA2 and CT1 specifications.
UE steering from WLAN to 3GPP
When the UE moves traffic back from WLAN to LTE, if LTE is overloaded the network may immediately handover the UE to UMTS for load balancing purposes. Similar situation may happen when the UE moves traffic from WLAN to UMTS. In these cases moving traffic from WLAN to the appropriate 3GPP RAT (LTE or UMTS) in the first place would eliminate some signaling and reduce the time it takes to move traffic from WLAN to 3GPP.

With that being said, we note that this situation is in principle no different from the case when the UE is not using WLAN offload, but comes out of IDLE mode and generates heavy traffic in the LTE cell. In this case as well, it may have been beneficial for the UE to re-select to UMTS first. Therefore, the problem is not strictly speaking related to WLAN offload.

Observation 2: The use case of the UE traffic steering from WLAN to the appropriate 3GPP RAT is the same as the use-case of the UE coming out of IDLE mode and generating traffic.

Additionally, we note that the UE would move to the appropriate RAT eventually, albeit with some delay and unnecessary signaling, which may be eliminated.  Therefore solutions proposed for such optimization should be reasonably simple and should be evaluated in terms of pain vs. gain, i.e. complexity and standardization impact vs. gains.
Resolving mobility decision conflict
Due to the fact that 3GPP mobility decisions are taken by the network and WLAN offload decisions are taken by the UE, suboptimal mobility decisions may happen in certain cases. It has been noted that when the UE is near LTE cell edge the network may decide to hand it over to UMTS and the UE may decide to move traffic to WLAN. These decisions are not coordinated. However, the fact that the UE is handed over from LTE to UMTS and moves traffic to WLAN simultaneously is not necessarily a problem as these RATs are not an alternative to each other. 
When the UE radio conditions are such that handover from LTE to UMTS (or vice versa) is required, this decision should be taken regardless of whether the UE uses WLAN or not. Since the UE is expected to be camped on some 3GPP network while using WLAN offload, the handover decision is not an alternative to WLAN offload decision, i.e. they are “orthogonal”. 
However, the situation is different in case of handover for load balancing purposes. In this particular case there is a potential conflict indeed as there are two offload alternatives: to another 3GPP RAT or to WLAN and the choice between these alternatives (selected independently by the network and by the UE) is not coordinated.
Observation 3: Solution to resolve load balancing decisions conflict involving LTE, UMTS and WLAN may be beneficial.

Automatic WLAN AP/AC parameters collection/setting
It has been proposed that some enhancements may be needed to automate the process of “AP parameters collection/setting”. We note that while in the RAN2 solution the network indeed sends certain WLAN related parameters to the UE, most of these parameters are thresholds (bss load threshold, UL/DL backhaul data rate thresholds, etc), not the actual up to date WLAN parameters. So far, the current RAN2 solution has been designed in such a way that it is the UE that needs to collect the WLAN parameters and the network only broadcasts the WLAN thresholds, therefore the network does not need to know the actual WLAN state to set these thresholds. With that being said, the UE has limited visibility into the overall network status, e.g. the UE would typically make traffic steering decisions based on the information received from a single 3GPP cell and single WLAN BSS. Centralized network coordination entity may be able to collection WLAN parameters from multiple WLAN APs, however it needs to be evaluated further how this information may be taken into account and incorporated into the RAN2 solution, in which it is assumed that it is the UE that collects the information from both 3GPP and WLAN networks.
Additionally, in the RAN2 solution the network may send to the UE the list of WLAN identifiers to be used for WLAN access network selection. It has been assumed that WLAN identifiers are configured by OAM. If there is a desire from the operators to reduce this OAM effort, further discussions in RAN3 related to automatic configuration of WLAN identifiers may be needed. Specifically, RAN3 needs to evaluate whether the benefit of reducing the OAM effort justifies the standardization impact.
Observation 4: WLAN AP parameter collection may reduce the OAM effort of WLAN identifiers configuration.
3 Conclusion

In this contribution we analyzed the use-cases related to 3GPP/WLAN multi-RAT coordination that have been proposed so far. Our conclusion is that the issue of load balancing involving LTE, UMTS and WLAN needs to be prioritized for further study as part of the present SI. Other use-cases may need additional discussions.
Proposal 1: To prioritize the issue of load balancing involving LTE, UMTS and WLAN and to capture this agreement in the TR 37.870.
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