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1. Introduction
In RAN2 #91, for the definition of WLAN mobility set, RAN2 has reached the following conclusion[1],
“A mobility set is a set of 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 one 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. There may be multiple mobility sets within a WT.”
However, how to configure the WLAN mobility set, i.e. the mobility set should be determined by which node, is yet unclearly. The different configuration means may lead to different eNB behavior, and might impact the Xw interface signallings; hereby, this contribution discusses and evaluates some potential configuration alternatives and gives our preference.
Note: This contribution is submitted to both RAN3 and RAN2 for discussion.
2. Discussion
2.1. Possible configuration methods

Regarding the configuration of WLAN mobility set, there are two possible methods,
· Option 1 -  OAM determines the WLAN IDs in the mobility set

· Option 2 -  eNB autonomously determines the WLAN IDs in the mobility set

Since the LWA feature involves two mobile networks (i.e. LTE and WLAN), the option 1 has two alternatives,
Option 1a - LTE OAM directly configures the mobility set for eNBs

Option 1b - WLAN OAM configures the mobility set for WT, and then the configuration is transferred to eNB via Xw interface

Considering the mobility set configuration might be highly relevant to the WLAN deployment, for the Option 2, there are two different alternatives depending on the availability of WLAN deployment information,

Option 2a - eNB determines the mobility set considering WLAN deployment information

Option 2b - eNB determines the mobility set without any WLAN deployment information

2.2. Evaluation of configuration methods

(1) Evaluation of Option 1
If option 1 is adopted, it means the configuration of mobility set is semi-static, and non UE specific.

Pros

Both the two alternatives of Option 1 is simple for eNB implementation, and the eNB only sends the configuration obtained from OAM or via Xw to UE by Uu signalling without need of any extra work.

Cons

Option 1 requires much network planning work, which increase the OPEX; and further the scalability of this method is very bad since OAM must reconfigure the update mobility set for the LWA involved eNBs when the deployment of WLAN is changed.
If option 1a is adopted, it demands the LTE operators can obtain the detail information on WLAN deployment and planning. Whereas, the LTE operator and the WLAN operator might not be the same one, the two operators need to coordinate each other tightly and efficiently and build up the WLAN information sharing.  Even if the coordination and information sharing are set-up,  it is costly to make the LTE eNBs obtain in time the update of WLAN configuration while the WLAN deployment changed.
If option 1b is adopted, the WLAN information sharing isn’t needed between two operators. However, the deliberated WLAN deployment planning is necessary in order to get proper configuration of WLAN mobility set. Another impact on Xw interface also be noticed, i.e. the WLAN mobility set configuration should be transferred over Xw, which was not yet considered during the RAN3 email discussion.
(2) Evaluation of Option 2
If option 2 is adopted, the configuration of mobility could be dynamic and UE specific.
For the option 2, i.e. the eNB autonomously determines the configuration of mobility set, several kinds of parameters could be considered, including the WLAN measurement report from UEs, the BSS load, and the WLAN deployment information (e.g. the AP position information).  The first two kinds of information can be obtained definitely, while the WLAN deployment information may not be available always.
Pros

Both the two alternatives of Option 2 are flexible and have good scalability. When the WLAN deployment changed, the eNB can just determine the BSSs included in the mobility set based on the latest measurement report and BSS load, without reconfiguration by OAM.
If option 2b is used,  the configuration of mobility set doesn’t require OAM involvement. Then  neither network planning work is needed, nor the coordination and information sharing are needed between LTE operators and WLAN operators.

Cons

Option 2 requires the dynamic configuration of mobility set, which increases the complexity of base stations.
The option 2a is similar to option 1a, i.e. LTE OAM should provide WLAN deployment information for eNBs, which requires the coordination and information sharing between LTE operators and WLAN operators increasing OPEX.

For option 2b, one of the drawbacks is that the number of BSS is small included in the mobility set determined by the eNB because the coverage of each AP is rather small, and the UE can only measure limited number of BSSs. As a result, based on the measurement report, the eNB can only configure a small set of BSSs for the UE. Then with the UE moving out of the coverage of this set of BSSs, the network-controlled handover should be executed, and a new mobility set is configured to the UE. This procedure may increase the Uu signalling load and UE power usage.
2.3. Comparison of the four alternatives
At below, the two options including the four alternatives are compared based on the following criteria,
· Scalability

· OPEX

· eNB impact

· UE impact

· Uu signalling load

· Xw interface impact

· OAM impact

Table 1 – Comparison of possible methods for mobility set configuration
	
	Option 1
	Option 2

	
	Option 1a
	Option 1b
	Option 2a
	Option 2b

	Scalability
	Bad
	Bad
	Normal
	Good

	OPEX
	High
	Medium
	 Medium
	Low

	eNB impact
	Low
	Low
	Medium

eNB LWA algorithm needs to support dynamic configuration of mobility set for each aggregated UE based on  e.g. UE’s measurement report,  WLAN deployment and BSS load info etc.
	Medium

eNB LWA algorithm needs to support dynamic configuration of mobility set for each aggregated UE.

	UE impact
	None
	None
	Could be Low
The mobility set configured considering WLAN deployment could be proper size, thus reducing UE measurement report.
	Medium

If the coverage area of BSSs included in mobility set is small, frequently performing network-controlled handover across mobility set might increase UE power consumption.

	Uu signalling load
	Low

Configuration is semi-static, doesn’t need frequent exchange over Uu.
	Low

Same as option 1a.
	Could be low
Same as above.
	Medium

Frequent configuration change of mobility set increases Uu signalling load.

	Xw interface impact
	None
	Medium

Mobility set configuration needs to be transferred over Xw.
	None
	None

	OAM impact
	LTE OAM is in charge of planning and configuration of mobility set, and information exchange between LTE OAM and WLAN OAM might be needed.
	WLAN OAM is in charge of planning and configuration of mobility set.
	LTE OAM needs to provide WLAN deployment information for eNBs.
	None


Proposal 1: The option 2a or 2b is preferred for the configuration of WLAN mobility set.
3. Proposal
In this contribution, the possible methods for the configuration of WLAN mobility set are provided and evaluated, and we suggest the proposal as follows,
Proposal 1: The option 2a or 2b is preferred for the configuration of WLAN mobility set.
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