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1 Introduction

In RAN2#90 meeting, the WLAN mobility between WiFi APs was discussed during the control plane session [1]. The following control plane issues are yet to be discussed:
· Need of static and dynamic UE information for offloading and aggregation 
· Which DRBs can be offloaded or aggregated

· Whether the SRB can be offloaded or aggregated
· Is there a need to have a RRM on the WT

· Mobility/offloading measurement 

In this contribution, the above bullet points are discussed and a proposal is provided for each point. 
2 Discussion
2.1 Need of UE information for offloading and aggregation

It is the basic principle in RRC that the eNB can only configure functionality that the UE supports. UE provides its capability for offloading and aggregation via the UE capability information. Whether it is 1-bit each for offloading and aggregation or a single capability bit for both can be discussed later. 
Proposal#1: UE should provide its capability for offloading and aggregation via UE capability information. Whether it is 1-bit each for offloading and aggregation or a single capability bit for both can be discussed later.

Other than such static support of offloading and aggregation from the UE, it is also beneficial for the eNB to know factors that are less static like the user preference (e.g. whether the WiFi module is turned on, UE allows for such offloading and aggregation etc.).
Proposal#2: UE should provide offloading and aggregation information (e.g. user preference etc.) to the eNB.
2.2 Which DRBs can be offloaded or aggregated

In DC, only the AM DRB can be routed over the SCG because of flow control requiring RLC AM to provide feedback on whether a PDCP PDU has been sent. In WLAN, WiFi MAC can provide such feedback and thus there is no need to restrict to RLC AM DRBs for aggregation and offloading. Hence it can be left to operator’s implementation to decide whether which DRBs can be offloaded or aggregated. There is no need for further restriction in 3GPP specification. It is not essential for the MME to provide the eNB with the operator’s interworking policy on which bearer can be offloaded or aggregated since the bearer routed via WiFi will eventually go to the LTE PDCP entity at the UE side.  
Proposal#3: It can be left to operator’s choice at the eNB to decide whether which DRBs can be offloaded or aggregated.

2.3 Whether SRBs can be offloaded or aggregated

In DC, SRBs are always sent over the MeNB. The reason is that RRC is only in MeNB. This can equally be applied to LWA since the controlling entity is still the LTE eNB rather than the WLAN. Furthermore it can be perceived that the WLAN link is not as reliable as the LTE link since LTE link has power control and HARQ. Hence it is proposed that:

Proposal#4: It should be specified in 3GPP specification that SRBs should not be offloaded or aggregated over the WLAN link.
2.4 Is there a need to have RRM over at WT

RRM functionality at the WT could include e.g. admission control of UE and resource control based on the load condition etc.

There are 2 models that can be taken over here:
1. The UE or the WT provides the eNB with the backhaul load and the BSS load

2. eNB is not provided with the backhaul load and the BSS load

For 1), there may not be a need for a RRM over at the WT since the WLAN load information is provided to the eNB to decide on whether to perform offloading or aggregation.
For 2), since the WLAN load information is not provided to the eNB, the WT will have to decide whether it can accept, maintain or reject an UE over the WLAN.
In RAN2#89bis, RAN2 considers the interface for directly providing metrics such as BSS load from WLAN to eNB as beneficial (for the deployments where an interface is feasible) and suggests RAN3 to specify it as described in the WID. In the case for deployments where an interface is not feasible, it is also agreed that UE reporting of the WLAN metrics are supported: As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting. Hence Model 1 is the model considered for LWA. Hence there is no need for RRM functionality at the WLAN.
Proposal#5: There is no need for a RRM functionality at WT. The WT should not be able to reject a Xw tunnel setup over the Xw.
2.5 Mobility measurement

In RAN2#90 meeting, it is agreed that WLAN mobility is supported for LWA. WLAN mobility among APs within the same WT is transparent to the eNB (i.e. UE will not report WLAN measurement to the eNB when the UE moves among the APs within the same WT). However, UE will report WLAN measurement to the eNB if WLAN mobility across the WT. Hence WLAN mobility measurement should also be supported.
Observation: WLAN mobility measurement should also be supported.

In Rel-12 LTE-WIFi radio interworking, RAN rules are being defined to allow for traffic steering from LTE to WiFi and WiFi back to LTE. In general, the RAN rule for steering to WiFi depends on the radio quality of the LTE and the radio quality and WLAN metrics of the WiFi while the RAN rule for steering to LTE depends on the radio quality of the LTE or the radio quality and WLAN metrics of the WiFi. The RAN rules may be sufficient to be applied to the offloading case in LWA. But for aggregation case, it may not be sufficient since it requires WiFi aggregation even when the LTE condition is good to improve the throughput. Furthermore, the RAN rules do not support WLAN mobility. The following event reporting criteria may thus be required:

Event W1: Beacon RSSI of a WLAN is better than an absolute threshold

Event W2: Beacon RSSI of the serving WLAN is worse than an absolute threshold

Event W3: Beacon RSSI of a WLAN is offset better than Beacon RSSI of the serving WLAN 
Event W1 is for adding a WLAN for aggregation while Event W2 is for releasing a serving WLAN when its radio condition becomes worse. Event W2 allows for WLAN change.
In order to support WiFi aggregation and WLAN mobility across WT, it is proposed:

Proposal#6: The following event reporting criteria are included to support WiFi aggregation and WLAN mobility across WT:

Event W1: Beacon RSSI of a WLAN is better than an absolute threshold

Event W2: Beacon RSSI of the serving WLAN is worse than an absolute threshold

Event W3: Beacon RSSI of a WLAN is offset better than Beacon RSSI of the serving WLAN 
Upon the trigger of the Event W1 or W3, the UE should also provide the BSS load as well as the WLAN metrics of the neighbour WLAN to the eNB in the measurement report. This will allow the eNB to take into consideration such factors as well when considering whether to use the new WLAN for offloading and aggregation.
Proposal#7: In the measurement reporting for Event W1 or W3, the UE should also provide the BSS load as well as the WLAN metrics of the neighbour WLAN to the eNB.

For interworking between LTE cell and WLAN, the existing RAN rules for traffic steering to and from WLAN can be reused via providing dedicated thresholds. Unlike in Rel-12 interworking, UE should send a measurement report to the eNB when the RAN rules are triggered.

Proposal#8: The existing RAN rules for traffic steering to and from WLAN can be reused via providing dedicated thresholds. UE should send a measurement report to the eNB when the RAN rules are triggered. 

3 Conclusion

It is recommended that RAN 2 discusses the following observations and proposals:
Proposal#1: UE should provide its capability for offloading and aggregation via UE capability information. Whether it is 1-bit each for offloading and aggregation or a single capability bit for both can be discussed later.

Proposal#2: UE should provide offloading and aggregation information (e.g. user preference etc.) to the eNB.
Proposal#3: It can be left to operator’s implementation to decide whether which DRBs can be offloaded or aggregated.

Proposal#4: It should be specified in 3GPP specification that SRBs should not be offloaded or aggregated over the WLAN link.
Proposal#5: There is no need for a RRM functionality required at WT. The WT should not be possible to reject a Xw tunnel setup over the Xw.
Proposal#6: The following event reporting criteria are included to support WiFi aggregation and WLAN mobility across WT:

Event W1: Beacon RSSI of a WLAN is better than an absolute threshold

Event W2: Beacon RSSI of the serving WLAN is worse than an absolute threshold

Event W3: Beacon RSSI of a WLAN is offset better than Beacon RSSI of the serving WLAN 

Proposal#7: In the measurement reporting for Event W1 or W3, the UE should also provide the BSS load as well as the WLAN metrics of the neighbour WLAN to the eNB.

Proposal#8: The existing RAN rules for traffic steering to and from WLAN can be reused via providing dedicated thresholds. UE should send a measurement report to the eNB when the RAN rules are triggered. 
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