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Discussion
1 Introduction

In this contribution, we discuss some issues on LTE/WLAN aggregation. 
2 Discussion
2.1 Target AP selection for LTE/WLAN aggregation
It is obvious that not every AP support LTE/WLAN aggregation because it requires some interface between eNB and WLAN to support both control signalling and user data transport. So, if eNB cannot select target AP for the LTE/WLAN aggregation, to configure the LTE/WLAN aggregation the eNB will wait until UE associated with the LTE/WLAN aggregation capable AP by itself. Then, the offloading opportunity by the LTE/WLAN aggregation will be very limited.
If eNB cannot interfere with the target AP selection, the eNB should be able to know whether or not the UE is associated with the LTE/WLAN aggregation capable AP when the eNB decides to configure the LTE/WLAN aggregation to the UE. So, new procedure should be defined in current specification as follows.
· Option 1: When the eNB decides to configure the LTE/WLAN aggregation, the eNB asks UE whether it is associated with the LTE/WLAN aggregation capable AP. Or,
· Option 2: When UE is associated with the LTE/WLAN aggregation capable AP and terminates the association, the UE inform voluntarily eNB of this. 
A common problem of two options is the new procedure may need to be performed many times for just a single configuration. In option 1, if the UE is not associated with the LTE/WLAN aggregation capable AP, the eNB ask UE same thing again and again until the UE is associated with the LTE/WLAN aggregation capable AP. In option 2, UE doesn’t know whether eNB want to configure the LTE/WLAN aggregation. So even when the NB does not want to configure the LTE/WLAN aggregation, UE should report this to the eNB.
In addition, for both solutions, UE should be able to know which AP support the LTE/WLAN aggregation. So when AP information is provided to UE for LTE/WLAN aggregation or WLAN interworking purpose, AP capability also should be provided.
Observation 1 If eNB cannot select the target AP for LTE/WLAN aggregation, new procedure should be introduced for eNB to know whether UE is associated to LTE/WLAN aggregation capable AP.
Observation 2 The new procedure needs to be performed many times for a single LTE/WLAN configuration so it will cause a considerable signalling overhead.

In addition, even if the LTE/WLAN aggregation is configured properly with the LTE/WLAN aggregation capable AP, the UE may change the associated AP to other one by itself while LTE/WLAN aggregation is activated. Then, the interruption will happen for the service in WLAN part until the bearer is re-established between the UE and the eNB. 
Observation 3 If eNB cannot select the target AP for LTE/WLAN aggregation, interruption will happen when UE changes the associated AP by itself.
Considering that the LTE/WLAN aggregation and the WLAN interworking have the same purpose, i.e. traffic offloading to the WLAN, it is likely that UE already steered some traffic to the WLAN using rel-12 RAN rule when eNB decides to configure the LTE/WLAN aggregation to the UE. And it is also likely that the AP the UE was already associated doesn’t support LTE/WLAN aggregation. Because the requirement of LTE/WLAN aggregation and that of interworking are different. To support the LTE/WLAN aggregation, some interfaces between eNB and AP are required while WLAN-specific CN nodes and CN interfaces are not required. On the other hand, to support WLAN interworking, WLAN-specific CN nodes and CN interfaces are required for AP while the interface between eNB and AP is not required. 
Observation 4 It is likely that UE is already associated with an AP which doesn’t support the LTE/WALN aggregation when eNB decides to configure the LTE/WLAN aggregation to the UE.
Therefore, eNB should be able to select target AP for LTE/WLAN aggregation and force the UE to be associated with the target AP.
Proposal 1      RAN2 is kindly requested to regard the following as working assumption: “eNB is able to force UE to be associated with certain AP for LTE/WLAN aggregation”.
2.2 WLAN interworking status
As mentioned above, it is likely that UE already has on-going traffic on WLAN by RAN rule when eNB decides to configure the LTE/WLAN aggregation to the UE. However eNB does not know about it. So if target AP for LTE/WLAN aggregation doesn’t support WLAN interworking, the on-going traffic on WLAN will be steered to the eNB before associated AP is changed, or it will be terminated and re-established between the UE and the eNB after associated AP is changed. Therefore, in such a case the traffic load of eNB could increase rather than decrease by configuring the LTE/WLAN aggregation.
Observation 5 If UE already has some on-going traffic on WLAN before receiving LTE/WLAN aggregation command, the traffic on WLAN will be steered to eNB by configuring the LTE/WLAN aggregation and load of eNB could increase rather than decrease.
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Figure 1 Example of change of eNB load after LTE/WLAN aggregation
Of course, after the first LTE/WLAN aggregation configuration, eNB can try to re-configure the LTE/WLAN aggregation to offload the traffic which was steered from the WLAN. But the LTE/WLAN aggregation re-configuration is not always possible. For example, the BSS load of the AP could become higher than ‘threshold’ after the first LTE/WLAN aggregation configuration. Therefore, eNB need to be able to decide whether to configure the LTE/WLAN aggregation or leave the UE as it is based on WLAN interworking status of the UE.
Proposal 2      UE reports WLAN interworking status to eNB before LTE/WLAN aggregation configuration.
2.3 Offload granularity
In Rel-12 WLAN interworking RAN2 stuck to APN granularity offloading because the offloading is performed by NAS layer and there is no notion of bearer on the NAS side. However LTE/WLAN aggregation is AS level solution and there is no notion of APN on the AS side. The NAS layer would not interfere with LTE/WLAN aggregation, so we don’t have to inherit the offload granularity from rel-12 interworking solution. Therefore, we propose the LTE/WLAN aggregation supports bearer level offload granularity only.

Proposal 3      LTE/WLAN aggregation supports bearer level offload granularity only.

3 Conclusion
In this contribution, we discuss some issues on LTE/WLAN aggregation and make following observations:
Observation 1 If eNB cannot select the target AP for LTE/WLAN aggregation, new procedure should be introduced for eNB to know whether UE is associated to LTE/WLAN aggregation capable AP.

Observation 2 The new procedure needs to be performed many times for a single LTE/WLAN configuration so it will cause a considerable signalling overhead.
Observation 3 If eNB cannot select the target AP for LTE/WLAN aggregation, interruption will happen when UE changes the associated AP by itself.
Observation 4 It is likely that UE is already associated with an AP which doesn’t support the LTE/WALN aggregation when eNB decides to configure the LTE/WLAN aggregation to the UE.
Observation 5 If UE already has some on-going traffic on WLAN before receiving LTE/WLAN aggregation command, the traffic on WLAN will be steered to eNB by configuring the LTE/WLAN aggregation and load of eNB could increase rather than decrease.
Based on the observations we propose the followings:

Proposal 1      RAN2 is kindly requested to regard the following as working assumption: “eNB is able to force UE to be associated with certain AP for LTE/WLAN aggregation”.
Proposal 2      UE reports WLAN interworking status to eNB before LTE/WLAN aggregation configuration.

Proposal 3      LTE/WLAN aggregation supports bearer level offload granularity only.
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