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1. Introduction
In the current running stage-2 CR [1] which captures all agreements, it is stated “The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID)” and “it is FFS how the IDs are provided to the UEs in case of aggregation and in case of interworking (i.e. the provisioning may be different)”. With consideration on how these agreements should be captured in specification, this contribution discusses enhancement of following measurement framework:

· Measurement object
· Reporting configuration

· Quantity configuration

· Measurement identity 

· Measurement gap

2. Discussion
2.1. Measurement object
RAN2 reached an agreement at RAN2#89bis [2],”The eNB may configure measurement objects for WLAN measurements“. Since the current inter-RAT measurement object MeasObjectCDMA2000 and MeasObjectUTRA contain cells to Remove/AddMod list, a simple enhancement for WLAN is to define wlansToRemoveList and wlansToAddModList included in MeasObjectWLAN for addition/removal of WLAN identifiers. 
The wlansToAddModList may contain WLAN-Identifiers and corresponding index (i.e. wlanIndex). The wlanIndex is essential part of how the eNB uses to remove specific WLAN identifier. In particular, the eNB can indicate specific index instead of including the WLAN identifier to reduce message size.
Proposal 1:
RAN2 is kindly asked to introduce measObjectWLAN which contains wlansToRemoveList and wlansToAddModList.

Proposal 2:
The wlansToAddModList contains wlanIndex. And the wlansToRemoveList is equal to wlanIndexList.
In the following sub-clause, further consideration on the enhancement of measurement object is discussed separately for both WLAN aggregation case and interworking enhancement case.
Measurement object enhancement for WLAN aggregation
According to the existing RRM measurement, measurement objects include the list of cells. For example, MeasObjectUTRA contains physCellId within the cellsToAddModList. From this point of view, it is natural to reuse this for the WLAN identifiers.
Since WLAN aggregation is based on Rel-12 Dual Connectivity, only the UE in RRC CONNTECTED mode need to be considered. Therefore, it isn’t essential for the eNB to broadcast WLAN identifiers as in Rel-12 interworking. Even if the eNB broadcasts WLAN identifiers for interworking operation, WLAN aggregation capable AP may be different from APs for interworking.
Proposal 3:
For WLAN aggregation, eNB configures measObjectWLAN which contains WLAN identifiers. RAN2 should not mandate that eNB broadcasts WLAN identifiers.
Measurement object enhancement for Interworking enhancement
According to TR 37.834 [3], the UE in IDLE mode which applies solution 3 performs access network selection with broadcasted RAN assistance parameters. However it is not crystal clear whether RAN2 assumes Rel-13 interworking enhancement supports UE in IDLE mode or not. It should be clarified for promoting the discussion. Rel-12 interworking already supports IDLE UE traffic steering so there's no reason not to support the same UE behaviour for Rel-13 for consistency.
Proposal 4:
RAN2 is kindly asked whether Rel-13 interworking for IDLE UEs is supported.
If Rel-13 interworking is supported for IDLE UEs, then it would be expected that SIB17 or an enhanced version of SIB17 be broadcasted to support IDLE UEs.

Proposal 5:
Enhanced version of SIB17 should be broadcasted by the serving cell to support IDLE UEs for Rel-13 WLAN interworking.

If eNB broadcasts RAN assistance parameters for UE in IDLE mode, broadcasting WLAN identifiers and to configure measObjectWLAN which contains WLAN identifiers seems duplication. As proposed in [4], the option that measObjectWLAN just indicates the reference to the broadcasted WLAN identifiers can reduce signalling overhead. 
However it isn’t clear yet whether the Rel-12 WLAN identifier can be reused or Rel-13 WLAN identifiers need to be added. Unlike the UE-based solution specified in Rel-12, interworking enhancement requires finer granularity of the WLAN identifiers. In particular, if the Xw interface between WT and eNB is supported, the eNB needs to identify which WT manages the reported WLAN identifier. This is one of the main differences between Rel-12 and Rel-13 WLAN identifiers. 
Furthermore, it may be difficult for UE to associate wlanIndex-r13 configured in measurement object with existing broadcasted WLAN identifiers without explicit reference value. It is better to clarify whether RAN2 needs to specify additional WLAN-identifiers-r13 which includes explicit reference. 
Proposal 6:
RAN2 should discuss whether additional WLAN-Identifiers-r13 which may contain explicit or implicit reference value for association with measurement object ID is needed.

There are two alternatives for broadcasting the explicit reference value.
· Alt.1 eNB broadcast wlanIndex with each WLAN identifier
· Alt.2 eNB broadcast wlan-Group-ID with each WLAN identifier
Alt.1 is similar concept to the one introduced in sub-clause 2.1.1. It is tied to each WLAN identifier.
Alt.2 assumes the eNB broadcasts additional information of which AP group the WLAN identifiers belongs to. Since several WLAN identifiers belong to the same AP group, the size of the maximum number of AP groups is assumed to be smaller than maximum number of WLAN identifiers. 
For Alt.2, if groups of APs are not close by, it is possible to reuse the same group SSIDs for different groups to reduce the number of SSIDs broadcasted.
2.2. Reporting configuration
For both aggregation and interworking, RAN2 agreed the following two types of UE behaviours at RAN2#90 [1]:

· UE may perform mobility (within a group of APs) transparent to the eNB.
· UE mobility across groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE. 
This may be rephrased as an agreement for the eNB to configure a UE to initiate a measurement report when it satisfies entering condition to another group of APs while the UE does not have to initiate the report within the same group.
The grouping is simply achievable if APs within the same group (e.g. the APs under the same Extended Service Set) are associated with one entry in the wlansToAddModList. In other words, the group of APs is consistent with how measurement object ID is used.
In order to satisfy the procedure that the UE initiates measurement reporting when it entering another group of APs, no reporting is initiated within the same group, the UE should follow the following two rules:
1) The UE initiates measurement reporting if the entering condition for a specified WLAN Event is fulfilled for a target AP belonging to a different AP group.
2) The UE initiates measurement reporting if the leaving condition for a specified WLAN Event is fulfilled for any AP belonging to the same AP group.
This general principle can be applied for event W1 to W4 which are introduced in the TR.
Proposal 7:
The group of APs should be consistent with one MeasObjectWLAN.
Proposal 8:
The UE initiates measurement reporting if the entering condition for a specified WLAN Event is fulfilled for a target AP belonging to a different AP group.
Proposal 9:
The UE initiates measurement reporting if the leaving condition for a specified WLAN Event is fulfilled for any AP belonging to the same AP group.
In the measurement report, it may be possible that eNB indicate the triggered WLAN identifier with the explicit reference which introduced in section 2.1. With this option, the message size of the report can be reduced.
2.3. Quantity configuration
As existing quantity configuration specifies the measurement quantities and layer 3 filtering coefficients for inter-RAT measurements, it should be enhanced for WLAN measurement. At least it includes filter coefficient for WLAN RSSI measurement.
Proposal 10:
RAN2 should specify the QuantityConfigWLAN, which contains the measQuantityWLAN set at least with RSSI, and the filterCoefficient.
RAN2 should consider reusing RAN assistance parameters other than RSSI (e.g. BSS load).
2.4. Measurement identity and measurement gap
Measurement identity links one measurement object with one reporting configuration. Changes are not needed for WLAN measurement and the existing rule may be applicable for WLAN.
The measurement gap does not need to be enhanced since the RF chains in a UE may be typically different between LTE and WLAN, except for LAA case.
Even if there is interference problem, it may be resolved by reusing the existing IDC solution [4].
Proposal 11:
No enhancement for measurement identity or measurement gap is needed.

3. Conclusion 
This contribution discusses enhancement of measurement framework. Through this discussion, we reached the following proposals.
Proposal 1:
RAN2 is kindly asked to introduce measObjectWLAN which contains wlansToRemoveList and wlansToAddModList.

Proposal 2:
The wlansToAddModList contains wlanIndex. And the wlansToRemoveList is equal to wlanIndexList.

Proposal 3:
For WLAN aggregation, eNB configures measObjectWLAN which contains WLAN identifiers. RAN2 should not mandate that eNB broadcasts WLAN identifiers.
Proposal 4:
RAN2 is kindly asked whether Rel-13 interworking for IDLE UEs is supported.
Proposal 5:
Enhanced version of SIB17 should be broadcasted by the serving cell to support IDLE UEs for Rel-13 WLAN interworking.

Proposal 6:
RAN2 should discuss whether additional WLAN-Identifiers-r13 which may contain explicit or implicit reference value for association with measurement object ID is needed.

Proposal 7:
The group of APs should be consistent with one MeasObjectWLAN.
Proposal 8:
The UE initiates measurement reporting if the entering condition for a specified WLAN Event is fulfilled for a target AP belonging to a different AP group.
Proposal 9:
The UE initiates measurement reporting if the leaving condition for a specified WLAN Event is fulfilled for any AP belonging to the same AP group.
Proposal 10:
RAN2 should specify the QuantityConfigWLAN, which contains the measQuantityWLAN set at least with RSSI, and the filterCoefficient.
Proposal 11:
No enhancement for measurement identity or measurement gap is needed.
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