Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #91bis      
 R2- 154471
Malmo, Sweden, Oct. 05–09, 2015 
Agenda item:
7.6.4
Source: 
LG Electronics Inc.
Title: 
WLAN measurement framework
Document for:

Discussion
1 Introduction

Rel-13 LTE/WLAN aggregation and interworking enhancements are based on network control and this requires WLAN measurement to UE. RAN2 already agreed that we extend the RRM measurement framework by adding WLAN measurement reporting and LTE/WLAN aggregation and interworking enhancement share the common RRM measurement framework.
In this contribution, we discuss RRM measurement framework for WLAN measurement to support LTE/WLAN aggregation and interworking enhancements based on RAN2 agreements.
2 Discussion
2.1 Measurement object
For LTE measurements a measurement object is a single E-UTRA carrier frequency while for inter-RAT measurements of UTRA or GERAN a measurement object is a set of cells on a single carrier frequency or a set of carrier frequencies.
Based on these, two options can be considered as a measurement object for WLAN measurements.

· Option 1: a measurement object is a single WLAN channel or a set of WLAN channel.
· Option 2: a measurement object is a single AP or a group of APs (on a single carrier frequency).
There may be so many non-operator deployed APs on the same channel with operator deployed APs. Basically, the eNB may need only measurement results of the operator deployed APs for the purpose of WLAN aggregation/interworking enhancements. Especially, for UE which supports only WLAN aggregation, the UE doesn’t need to report the measurement results of WLAN interworking only capable APs. So reporting any APs on a certain WLAN channel is not appropriate for WLAN measurement.
Observation 1  Generally, eNB needs only measurement results of particular APs.

Thus, considering that the occurrence of measurement reporting will be increases considerably by introducing WLAN measurement, unnecessary reporting should be avoided as much as possible to reduce signaling overhead. So reporting target also need to be limited to particular APs.
WLAN has the flexibility to switch its channels across all WLAN channels. So UE may need to measure so many WLAN channels while the number of LTE neighbour frequency is limited. If option 1 is adopted, almost all of WLAN channels will be set as measurement object to UE for WLAN measurement. 
Observation 2  Unlike LTE, WLAN AP changes its operating channel by itself within a lot of WLAN channels. 
From observation 1 and 2, we propose the option 2 seems more suitable for the WLAN measurements.
Proposal 1      For WLAN measurement a measurement object is a single AP or a set of APs.
Our proposal doesn’t means to exclude completely reporting of unlisted APs. If eNB want to acquire the measurement results of non-operator AP for the purpose of SON, eNB could make UE report unlisted cell too. And, WLAN channel information can be provided to UE in option 2. If operator plans to operate APs only on some certain channels considering channel condition and the APs can change its operating channel within the certain channels, UE does not need to perform not only reporting but also measurement for other channels. 
If assistance information about WLAN channel used for LTE/WLAN aggregation and interworking is provided, UE will most likely be able to use this information for smart measurement by implementation. Therefore, a list of WLAN channel needs to be included in the WLAN measurement object as an optional field.

Proposal 2      Additionally WLAN channel information can be provided to UE, if it is necessary.
2.2 Measurement metrics
In RAN2#89bis meeting RAN2 agreed that “As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting” and the following metrics were defined in Rel-12:

· Beacon RSSI
· Channel utilization,

· Backhaul data rates.
Even though eNB is able to obtain some measurement results directly from WT, UE should be able to evaluate all metrics before reporting the measurement results to avoid trigger unnecessary measurement reporting. For example, if WLAN measurement reporting is triggered just by beacon RSSI, UE will report the WLAN measurement results for some AP even though other results, e.g. channel utilization, are so poor. It is obvious that eNB doesn’t perform LWA with such an AP. 
Observation 3  If trigger quantity is limited to a certain metric, unnecessary measurement reporting will occur frequently.
In Rel-12 WLAN interworking, eNB provides multiple thresholds for multiple metrics to UE and the UE performs offloading only when all conditions are satisfied for all thresholds provided from eNB. Likewise, UE should report WLAN measurement results only when reporting event is satisfied for multiple metrics in order to avoid unnecessary measurement reporting which results in signalling overhead.
Proposal 3      The eNB should be able to set all metrics as trigger quantity and multiple trigger quantities should be allowed.

If report quality is limited to certain trigger quantity to minimize size of WLAN measurement results, eNB will not be able to select target AP properly when multiple APs are fulfil the reporting event. For example, two APs around a UE fulfil the reporting event. In terms of radio quality, AP1 is a little better than AP2. But in terms of channel utilization and backhaul rate, AP2 is much better than AP1. In this case if UE reports only beacon RSSI results to eNB, the eNB will select AP1 as a target AP of WLAN aggregation of interworking enhancement. Therefore all measurement metrics should be reported to the eNB so that eNB can select the best AP among reported APs. Of course, if eNB is able to obtain some metrics directly from WLAN via Xw interface, the eNB will not set the metrics as report quantity.
Proposal 4      For WLAN measurement all measurement metrics, i.e. channel utilization, backhaul bandwidth and beacon RSSI, can be set as report quantity.
2.3 Reporting Events
The current RRM measurement supports only single trigger quantity, i.e. RSRP or RSRQ, so the form of existing reporting Events, i.e. Event Ax, Bx and Cx, is unsuitable for multiple trigger quantities. Because for some metrics, e.g. RSSI, the higher measurement results, the better while for some metric, e.g. channel utilization, the lower measurement results, the better. Therefore, we specified multiple inequalities, i.e. RAN rule, for rel-12 WLAN interworking. So we propose to define WLAN reporting Event by reusing Rel-12 RAN rule rather than existing reporting Events. That is, UE reports WLAN measurement results when an Event like RAN rule is fulfilled. 
Proposal 5      WLAN reporting events should be based on Rel-12 RAN rule to support multiple trigger quantities.

In Rel-12 WLAN interworking, UE steers traffic to WLAN when condition 1 and 2 in RAN rule are satisfied. Similarly, UE can report WLAN measurement results to eNB when condition 1 and 2 are satisfied. Then eNB will be able to use the measurement reporting for addition of WLAN mobility set. 
In Rel-12 WLAN interworking, UE steers traffic to LTE when condition 3 and 4 in RAN rule are satisfied. Similarly, UE can report WLAN measurement results to eNB when condition 3 and 4 are satisfied. Then eNB will be able to use such measurement reporting for removal of WLAN mobility set.

Proposal 6      Event W1: UE reports WLAN measurement results when the following conditions 1 and 2 are satisfied.
1. In the E-UTRAN serving cell:

· RSRPmeas < ThreshServingOffloadWLAN, LowP; or

· RSRQmeas < ThreshServingOffloadWLAN, LowQ; 

2. In the target WLAN:

· ChannelUtilizationWLAN < ThreshChUtilWLAN, Low; and

· BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High; and

· BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High; and 

· BeaconRSSI > ThreshBeaconRSSIWLAN, High; 

Proposal 7      Event W2: UE reports WLAN measurement results when the following conditions 3 or 4 are satisfied.
3. In the source WLAN:

· ChannelUtilizationWLAN > ThreshChUtilWLAN, High; or

· BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low; or

· BackhaulRateUlWLAN < ThreshBackhRateULWLAN, Low; or

· BeaconRSSI < ThreshBeaconRSSIWLAN, Low;

4. In the target E-UTRAN cell:

· RSRPmeas > ThreshServingOffloadWLAN, HighP; and

· RSRQmeas > ThreshServingOffloadWLAN, HighQ;

In Rel-12 ran rule, UE shall not consider the metrics for which a threshold has not been provided. The same principle can be adopted to the Rel-13 reporting Events.
If UE compares quality of serving WLAN and that of neighbour WLAN, this can be helpful for network to change the WLAN mobility set to better one. Therefore, new reporting event to support change of WLAN mobility set should be considered additionally.
Proposal 8      Based on Event W1 and W2, Event W3
 should be defined to support change of WLAN mobility set.
3 Conclusion
In this contribution, we discuss RRM measurement framework for WLAN measurement to support LTE/WLAN aggregation and interworking enhancements and make some proposals as follows:

Proposal 1      For WLAN measurement a measurement object is a single AP or a set of APs.
Proposal 2      Additionally WLAN channel information can be provided to UE, if it is necessary.
Proposal 3      The eNB should be able to set all metrics as trigger quantity and multiple trigger quantities should be allowed.

Proposal 4      For WLAN measurement all measurement metrics, i.e. channel utilization, backhaul bandwidth and beacon RSSI, can be set as report quantity.
Proposal 5      WLAN reporting events should be based on Rel-12 RAN rule to support multiple trigger quantities.

Proposal 6      Event W1: UE reports WLAN measurement results when the following conditions 1 and 2 are satisfied.
1. In the E-UTRAN serving cell:

· RSRPmeas < ThreshServingOffloadWLAN, LowP; or

· RSRQmeas < ThreshServingOffloadWLAN, LowQ; 

2. In the target WLAN:

· ChannelUtilizationWLAN < ThreshChUtilWLAN, Low; and

· BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High; and

· BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High; and 

· BeaconRSSI > ThreshBeaconRSSIWLAN, High; 
Proposal 7      Event W2: UE reports WLAN measurement results when the following conditions 3 and 4 are satisfied.
3. In the source WLAN:

· ChannelUtilizationWLAN > ThreshChUtilWLAN, High; or

· BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low; or

· BackhaulRateUlWLAN < ThreshBackhRateULWLAN, Low; or

· BeaconRSSI < ThreshBeaconRSSIWLAN, Low;

4. In the target E-UTRAN cell:

· RSRPmeas > ThreshServingOffloadWLAN, HighP; and

· RSRQmeas > ThreshServingOffloadWLAN, HighQ;
Proposal 8      Based on Event W1 and W2, Event W3 should be defined to support change of WLAN mobility set.
�W3가 무엇인지 P6, P7 처럼 구체적으로 Proposal을 적으면 좋을 것 같습니다.
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