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1. Introduction
This contribution discusses support for traffic offloading for idle mode UEs in light of the previous RAN2 discussions and proposes to capture support for IDLE mode as a requirement into the TR. 
2. Idle Mode Considerations
The following requirement is captured in the TR [1]:

“Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.”

The following assumption is also captured in the TR [1]:
“A UE in coverage of a 3GPP RAT when accessing WLAN will still be registered to the 3GPP network and will be either in IDLE mode or in CONNECTED mode.”
According to the requirement above, traffic offload from E-UTRAN/UTRAN to WLAN and from WLAN to E-UTRAN/UTRAN are to be supported. Also according to the study item assumption above, traffic may be offloaded to WLAN while the UE is in RRC CONNECTED state in the cellular network. Such traffic offload to WLAN may be done for example when the E-UTRAN/UTRAN is congested. Furthermore, the UE may still have traffic over the WLAN while the E-UTRAN/UTRAN becomes less congested in comparison to WLAN or is no longer congested at all. The operator may have the policy to always serve the UE over the cellular network whenever the cellular network conditions allow it and may therefore like to move the traffic back from the WLAN to E-UTRAN/UTRAN once the E-UTRAN/UTRAN is no longer congested or less congested. The operator may actually not have the choice to move traffic back from the WLAN to E-UTRAN/UTRAN  if the UE goes out of WLAN AP coverage or if the WLAN becomes congested or becomes worst than the E-UTRAN/UTRAN. Actually, the operator would likely want to move traffic back to cellular before UE goes out of WLAN coverage to avoid service disruption. We should note that one of the use cases captured in the TR is the following: “UE is within UTRAN/E-UTRAN and WLAN coverage, is using WLAN and goes out of WLAN AP coverage”. Since the UE may have accessed the WLAN while in RRC CONNECTED in E-UTRAN/UTRAN, it is clearly desirable and also as it has been expressed during previous RAN2 discussions for the operator to release the RRC Connection and still be able to control whether/when the UE moves traffic back to E-UTRAN/UTRAN. It is therefore clear that we cannot exclude support for IDLE mode. 
A lack of support of IDLE mode has the following negative consequences: 

Increased signalling between the UE and the E-UTRAN/UTRAN: a solution that doesn’t support traffic offload decision making while the UE is in E-UTRA/UTRA idle mode may require the UE to transition to connected mode before the E-UT/RAN/UTRAN can make traffic offload decision. Two scenarios may be considered: a) the UE is idle in E-UTRAN/UTRAN and active on WLAN and b): the UE is idle in both E-UTRAN/UTRAN and WLAN. In the first scenario, once the UE establishes the RRC connection and reports measurements back to the E-UTRAN/UTRAN, the E-UTRAN/UTRAN may decides not to offload traffic from WLAN. Such E-UTRAN/UTRAN decision not to offload traffic from WLAN means the RRC connection setup was unnecessary and the resulting signalling was an unnecessary additional signalling overhead. In the second scenario, once the UE establishes the RRC connection and reports measurements back to the E-UTRAN/UTRAN, the E-UTRAN/UTRAN may decide right away to steer the traffic to WLAN. Such E-UTRAN/UTRAN decision to steer the traffic to WLAN right after the RRC connection setup instead of servicing the traffic over E-UTRAN/UTRAN means the RRC connection setup was unnecessary and the resulting signalling was an unnecessary additional signalling overhead. This unnecessary signalling between the UE and the E-UTRAN/UTRAN is in addition to the extra signalling required for measurement reports and traffic steering command/response messages exchanged between the UE and the E-UTRAN/UTRAN in a E-UTRAN/UTRAN command based solution.
Increased battery consumption: a solution that doesn’t support traffic offload decision making while the UE is in E-UTRA (or UTRA) idle mode requires either the UE to remain in E-UTRA (or UTRA) connected mode or the UE to transition from idle mode to connected mode before the E-UTRAN/UTRAN can make traffic offload decision. Forcing the UE to remain unnecessarily in connected mode in E-UTRAN/UTRAN means unnecessary battery consumption. Similarly, as discussed above, transition from E-UTRA/UTRA idle mode to connected mode may be unnecessary if the E-UTRAN/UTRAN decides to keep traffic in WLAN (scenario a above) or decide to steer traffic to WLAN right away after RRC connection setup (scenario b above). Such unnecessary transitions from E-UTRA/UTRA idle mode to connected mode result into unnecessary additional battery consumption. This unnecessary battery consumption is in addition to the extra battery consumption required for measurement reports and traffic steering command/response messages exchange in a E-UTRAN/UTRAN command based solution.
Requirement of multi-RAT capability: the UE may share RF components (e.g. power amplifier, AGC, etc.) between E-UTRA/UTRA and WLAN access and may not be physically able to be active simultaneously on E-UTRAN/UTRAN and WLAN.  For those UEs, it will not be possible to maintain RRC connection in E-UTRAN/UTRAN while sending or receiving traffic on WLAN. While MAPCON or IFOM capable UEs are required to have the capability to route IP traffic simultaneously over multiple radio access interfaces, existing WLAN/CN interworking solutions also have provisions for UEs which are not MAPCON or IFOM capable or have such capability disable. WLAN/3GPP radio interworking solutions which don’t support idle mode will fail to support such devices.
In light of the justifications for the support of idle mode captured above and considering that there is no clear upside in not supporting traffic offload for UEs in E-UTRA/UTRA idle mode, the following is proposed:
Proposal: Solutions should include support for IDLE mode 
3. Conclusions
SI requirement should be updated to include support for IDLE mode as a requirement into the TR.
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