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1 Introduction

In the RAN2#91 meeting we defined the mobility set as the set of WLAN identifiers among which UE may perform UE based mobility. At the moment, the running stage two CR [1] captures the following description of the mobility set:
A WLAN mobility set is a set of one or more WLAN APs identified by one or more BSSID/HESSID/SSIDs, within which WLAN mobility mechanisms apply while the UE is configured with bearers using WLAN for LWA, i.e., the UE may perform mobility between WLAN APs belonging to the mobility set without informing the eNB.
The eNB provides the UE a WLAN mobility set. UE mobility to WLAN APs not belonging to the UE mobility set is controlled by the eNB e.g. based on measurement reports provided by the UE. A UE is connected to at most one mobility set at a time.

All APs belonging to a mobility set share a common WT as termination point for Xw-C and Xw-U.The WLAN identifiers belonging to a mobility set may be a subset of all WLAN identifiers associated to the WT.

Editor's note
The above paragraph shall be moved to RAN3-controlled section.

Editor's note
It is FFS how the WLAN identifiers are provided to the UEs.

During the email discussion of the running CR there was no consensus whether “a mobility set” means that a UE is configured with “one mobility set”. It was proposed to leave it to Stage-3 to clarify the matter. However, there is a conceptual difference in the LWA operation whether the UE may be configured with multiple sets or only one at the time. Thus, we discuss both options in this contribution. Further, we also go through the details for the mobility set management and expected UE behaviour.
2 Definition of mobility set

According to the last meeting assumptions, a group of APs indicated to the UE forms a "mobility set" applicable for the UE and these APs may be identified by WLAN IDs. It seems that the current wording in the running 36.300 CR leaves it open whether UE can be configured with one or multiple mobility sets. It has been agreed that the eNB should control the UE's mobility between mobility sets. One interpretation of this is that the UE has at most one mobility set and if the UE should move away from/out of this (one) mobility set then the eNB needs to change the mobility set (add remove some WLANs to the mobility set) or give a completely new mobility set (with all new WLANs).
Another interpretation is that the eNB can give e.g. two sets A and B to the UE at one time. As per previous meeting agreements, eNB needs to control the switch by either RRC or by MAC signalling. If this control is an RRC message then the eNB could equally well send the set B to the UE when the switch should be done. The only conceivable explanation for why two sets should be considered is that the eNB should control the switch with some other signalling, e.g. MAC signalling. One could imagine that this would be some type of "activation/deactivation MAC CE" but for WLAN mobility sets where the eNB could activate/deactivate mobility set, or an indication to make the UE switch from one set to another. However, this will probably not give much gains as connection to (another) WLAN can take in the order of seconds and on that timescale it does not matter if the command to switch took 20 ms to send (like with RRC processing time may be) or 8 ms to send (like the MAC processing time may be). So from a time aspect there seem to be no point of having multiple sets. Another possibility could be to use broadcast signalling to make the UE switch between sets. For example that the eNB indicates in broadcast that all UEs in the cell (which performs aggregation) should apply their first set, or their second set, and so on. We do not think this would be of much use so such an optimization (if it can be considered that) should be avoided.
The option of allowing the UE to be configured with multiple sets brings additional complexity to the LWA operation and would need more standardization work as multiple signalling typos would need to be defined for the same purpose. Thus, we propose that we explicitly agree that the UE can be configured with only one mobility set at the time.
Proposal 1 A UE can be configured with only one mobility set at a time.

The BSSID identifies a basic service set (BSS) that is single AP. In case there exists an ESS behind a WT that may be referred as the HESSID which is one representative BSS(BSSID) of the set. However, SSID is the public name of a whole wireless network and there may be several WTs implemented within one SSID and one SSID may span over the coverage of multiple eNBs. Thus, our proposal is to define WLAN mobility set as follows 
Proposal 2 A WLAN mobility set may at least consist of a set of BSSIDs. Use of HESSIDs in the mobility set optimizes signalling and can be included as long as it does not complicate measurements too much. SSID should be excluded.
3 Mobility set management towards the UE 
In this section we look into the corresponding UE procedures for adding, removing and updating the mobility set while the overall signalling flows may be found in [2]. Figure 1 describes an example deployment, where the eNB is connected to three WTs under which there are clusters of APs. 
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Figure 1 An example deployment, where the eNB is connected to three WTs under which there are clusters of APs.

Assume that a UE has been configured for LWA over WT1 with the mobility set shown within the cluster of APs under WT1. When LWA with the mobility set is configured for the UE, the UE attempts to connect to one of the APs in the set.

Proposal 3 When LWA is configured, the UE attempts to connect to one of the APs corresponding to a WLAN ID in the mobility set.

In case further WLAN IDs are added to the mobility set, the additions can be considered as an update of the mobility set. The update does not force the UE to change the WLAN but the UE may consider the new WLANs in its mobility decisions. 
Proposal 4 In case of addition of WLAN ID(s) to the mobility set, the UE should consider the addition as an update and no immediate mobility actions are required.

In case the eNB indicates that the UE shall remove a WLAN from its mobility set, the UE side actions depends on whether UE was connected to an AP corresponding to the removed WLAN ID or not. If the UE was not connected to an AP corresponding to the removed WLAN ID, the removal can also be considered as an update and no immediate mobility actions from the UE are required. If the UE was connected to an AP corresponding to the removed WLAN ID, however, the UE should attempt to connect to another AP that is in the remaining mobility set. 

Proposal 5 In case of removal of WLAN ID(s) from the mobility set, no immediate mobility actions are required if the UE is not connected to a removed WLAN.
Proposal 6 In case of removal of WLAN ID(s) from the mobility set, if the UE is connected to a removed WLAN the UE connects to a remaining WLAN in the mobility set.
Note that an exchange of the whole mobility set e.g. corresponding to a change of the WT can be handled with the above proposals. In this scenario there would be no overlap between the new and old mobility set. If the eNB removes existing WLAN IDs from the mobility set and adds new WLAN IDs to the mobility set with a single reconfiguration, the UE acts according to Proposal 6-and attempts to find new AP from the new list of WLAN IDs given. Another option is that eNB stops aggregation for that UE and initiates it again with new LWA configuration. This option however creates unnecessary signalling load thus a single RRC reconfiguration is preferred in case all WLAN IDs in the WLAN mobility set are replaced independent whether WT change is involved at network side or not. 
Proposal 7 Exchanging all WLAN IDs in the WLAN mobility set is handled within a single RRC reconfiguration.

4 Conclusion

For control plane aspects of LTE-WLAN aggregation we have the following proposals:
Proposal 1
A UE can be configured with only one mobility set at a time.
Proposal 2
A WLAN mobility set may at least consist of a set of BSSIDs. Use of HESSIDs in the mobility set optimizes signalling and can be included as long as it does not complicate measurements too much. SSID should be excluded.
Proposal 3
When LWA is configured, the UE attempts to connect to one of the APs corresponding to a WLAN ID in the mobility set.
Proposal 4
In case of addition of WLAN ID(s) to the mobility set, the UE should consider the addition as an update and no immediate mobility actions are required.
Proposal 5
In case of removal of WLAN ID(s) from the mobility set, no immediate mobility actions are required if the UE is not connected to a removed WLAN.
Proposal 6
In case of removal of WLAN ID(s) from the mobility set, if the UE is connected to a removed WLAN the UE connects to a remaining WLAN in the mobility set.
Proposal 7
Exchanging all WLAN IDs in the WLAN mobility set is handled within a single RRC reconfiguration.
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