
3GPP TSG RAN WG2 Meeting #92
R2-156116
Anaheim, US, November 16th –20th, 2015
Source:
CATT 
Title:
Further discussion on RRM Measurements for WLAN
Agenda Item:
7.6.4.1
Document for:
Discussion and Decision
1. Introduction
An email discussion for WLAN measurements had been finished before the RAN2#91bis meeting, and the following agreements were reached on the RAN2#91bis meeting:
Agreements:
1: A WLAN becomes better than threshold. (motivation for the event was aggregation activation)

2: UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold (motivation for the event was Inter-mobility set mobility)

3: UE cannot detect a WLAN in the mobility set better than threshold (motivation for the event was deactivation)

4: Details of events will be specified in stage 3.

5: RAN2 will not define separate events for LWA and LWI (up to eNB how events are used)

6: eNB configures maximum number of WLAN identifiers outside the mobility set to report.

6a: FFS UE reports the serving AP

9:  BSSID, HESSID, SSID, WLAN frequency/channel and band can be used in measurement object configuration. 

    FFS whether a 'measurement set' is introduced

10: to use Beacon RSSI to trigger WLAN measurement reporting. FFS whether other metrics should be possible to trigger events.

11: to report Beacon RSSI, channel utilization, station count, admission capacity , backhaul rate and WLAN identifier. eNB can configure which are reported.

12: to define time to trigger for WLAN measurements (similar to LTE)

14: to define hysteresis for WLAN measurements.
In this contribution, we will further discuss the definition of the measurement events and also some details for measurement configuration and report.
2. Discussion
2.1. Definition of measurement events 
Following the agreements of RAN2#91bis meeting, totally three measurement events should be defined for WLAN to support both LWA and LWI, let’s name them as W1 ~ W3 here.
	Event
	Description
	Scenarios

	W1
	A WLAN becomes better than a threshold
	Motivation for the event is activation of LWA or LWI.

	W2
	UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold
	Motivation for the event is Inter-mobility set mobility.

	W3
	UE cannot detect a WLAN in the mobility set better than threshold 
	Motivation for the event is deactivation of LWA or LWI.


Note: Activation of LWI means eNB send a steering command to UE trends to steer some of the traffics of UE from LTE to WLAN; on the contrary, deactivation of LWI means eNB send a steering command to UE trends to steer the traffics from WLAN back to LTE.
Proposal 1: The following measurement events should be defined for both LWA and LWI.
1) W1: “A WLAN becomes better than a threshold”, this event shall be used for activation of LWA or LWI.

2) W2: “UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold”,  this event shall be used for inter mobility set mobility.

3) W3: “UE cannot detect a WLAN in the mobility set better than threshold”, this event shall be used for deactivation of LWA or LWI.
2.2. Measurement configuration
It’s FFS that whether a 'measurement set' is needed.

First of all, the meaning of 'measurement set' is not very clear, and we don’t see any need to introduce a 'measurement set' for WLAN measurement configuration.  eNB only need to provide a measurement object indicating "what" the UE should measure ("what" in this case is a set of WLAN identifiers and optionally frequencies).
Proposal 2: No need to introduce a 'measurement set' in measurement configuration, eNB only need to provide a measurement object indicating "what" the UE should measure.
It’s FFS that whether WLAN mobility set need to be configured in Measurement configuration.

We will analyze this issue based on the three measurement events agreed in the last meeting. In this contribution, we called them W1~W3, please refer to Proposal 1 for the definitions of the events. 

a) For W1, eNB need to include what WLAN ids it want to measures for the purpose of LWA/LWI, maybe it’s a list of BSSIDs, maybe it’s a list of SSID + WLAN Frequency, etc.
b) For W2, eNB need to configure a list of neighbor APs which it wants to measure. About whether WLAN mobility set need to be included in the measurement configuration, two options are given below:
· Option 1: Include WLAN mobility set in the measurement configuration.

· Option 2: Not include WLAN mobility set in the measurement configuration.

c) For W3, UE only need to measure and evaluate the WLAN mobility set. There’s a same issue as W2 whether WLAN mobility set need to be included in the measurement configuration. 

During the email discussion, some companies support option 1 will some support the option 2, no final decision yet. 

· For option 1, the measurement object is a separate thing compared to the mobility set in LWA configuration. Any other purpose to include the WLAN mobility set in measurement configuration? If the WLAN mobility set is totally same between LWA configuration and measurement configuration? And how to handle the case in UE if the two mobility set are not same?
· For option 2, UE can get the WLAN mobility set info from the configuration of LWA, this can avoid the duplicated configuration of WLAN mobility set, and this may save dozens of bytes consumed in UU interface compared with option 1.
Observation 1: Including WLAN mobility set in measurement configuration may make UE confused about the two mobility sets, e.g. if the two set are totally same? How to handle them in UE if they are not same?
Observation 2: Not including WLAN mobility set in measurement configuration, UE still can measure and evaluate the APs of the WLAN mobility set by referring the configuration of mobility set for LWA/LWI, and it may save dozens of bytes’ signalling cost for uu interface.

Proposal 3: No need to include WLAN mobility set in measurement configuration.
It was agreed in the last meeting that BSSID, HESSID, SSID, WLAN frequency/channel and band can be used in measurement object configuration. Here we simply discuss how to configure these parameters, and give three options as below:
Option 1: Configure all the APs been transferred from WT(s) via Xw interface
Configure a full list of WLAN Identifiers (BSSID/SSID/HESSID) and/or WLAN frequency/channel and band seems impossible when hundreds or thousands of APs associated to an eNB.

Option 2: Only configure a short list of APs
That requires eNB to have the knowledge of UE location and the topology of the WLAN networks, thus the eNB can filter out some of the APs from the AP list according to the location of UE and the coverage of the APs. And then the eNB shall only configure a few APs in the MeasObject to a specific UE.
Option 3: Configure SSID + WLAN Frequency (Country, Band class, Channel)
That means not to explicitly indicate WLAN identifiers for each AP; UE shall detect and report the APs according to “SSID + Frequency”.  Doing this can greatly reduce the size of the measurement configuration, as there used to be only one or a short list of SSID for an operator, using band class and or channel info can help UE to quickly detect the APs. Above all, the parameters BSSID, HESSID, SSID, WLAN frequency/channel and band in the WLAN measurement configuration should be optional, how to configure is up to the implementation of the eNB.
Proposal 4: The parameters BSSID, HESSID, SSID, WLAN frequency/channel and band should be optional in WLAN measurement configuration, how to configure is up to the implementation of the eNB, e.g.  “SSID + WLAN Frequency” should be allowed base on the analysis above.

2.3. Measurement Report
For LWA, Xw interface is mandatory, so eNB can get some knowledge about APs via Xw interface, e.g. BSS load, channel utilization, Backhaul Rate etc, Beacon RSSI from UE is the most important info the eNB requires.

For RCLWI, to keep alignment with R12 RAN rules, except Beacon RSSI, eNB may also need to evaluate ChannelUtilizationWLAN, BackhaulRateDlWLAN and BackhaulRateUlWLAN before making the decision of starting LWI. As the Xw interface is not mandatory for LWI, eNB may not able to get the information via the Xw interface; all the information needed should be get from UE.
As has been agreed that the measurement events should be applied for both LWA and LWI, to make the measurement procedures simple, we can consider only using the beacon RSSI as the trigger of the measurement reports. Except beacon RSSI, the information such as “channel utilization”, “Backhaul Rate” can also be included in the measurement reports, it’s recommended to explicitly indicate whether the information is required by eNB in measurement configuration.
Proposal 5: Only Beacon RSSI should be considered as the trigger of the WLAN measurement events.

Proposal 6: Beacon RSSI should be reported as a mandatory parameter in WLAN measurement report, while the other parameters such as channel utilization, Backhaul Rate could be reported optionally, whether need to report them should be explicitly indicated in the measurement configuration respectively.
For “time to trigger”, the existing definition in 36.331 is as below:

–
TimeToTrigger
The IE TimeToTrigger specifies the value range used for time to trigger parameter, which concerns the time during which specific criteria for the event needs to be met in order to trigger a measurement report. Value ms0 corresponds to 0 ms, ms40 corresponds to 40 ms, and so on.

TimeToTrigger information element
-- ASN1START

TimeToTrigger ::=




ENUMERATED {











ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256,











ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560,











ms5120}

-- ASN1STOP

For Rel-12 WLAN interworking, TsteeringWLAN specifies the timer value during which the rules should be fulfilled before starting traffic steering between E-UTRAN and WLAN, it reuses the timer T-reselection in 36.331 [2], value range is 0~7.


t-SteeringWLAN-r12





T-Reselection, 

T-Reselection ::=




INTEGER (0..7)
So now, three options can be considered to define “time to trigger” for WLAN:
· Option 1: Reuse the existing TimeToTrigger in 36.331.
· Option 2: Define a specific TimeToTrigger for WLAN, e.g. name it as TimeToTriggerWLAN, using the value range 0~7 to keep alignment with TsteeringWLAN which has been used in Rel-12 WLAN interworking.

· Option 3: Define a specific TimeToTrigger for WLAN, value range is FFS.
We think the value range should also be applicable for WLAN measurement events, so it can be reused.

Proposal 7: Same value range as the TimeToTrigger which has been used in Rel-12 WLAN Interworking can be considered for “time to trigger” of WLAN measurement events. 
For “Hysteresis”, the existing definition in 36.331 is as below:
–
Hysteresis

The IE Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition. The actual value is IE value * 0.5 dB.
Hysteresis information element
-- ASN1START

Hysteresis ::=






INTEGER (0..30)

-- ASN1STOP

The IE Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition, its value range is 0~15 dB, it’s been used for all the LTE measurement events, and it’s applicable for RSRP (in dBm) and RSRQ (in dB). As discussed and proposed in proposal 4, only the Beacon RSSI should be considered to trigger the WLAN measurement events, if it’s accepted, the existing Hysteresis defined in 36.331 can also be used for WLAN.
Proposal 8: The existing definition of “Hysteresis” in 36.331 can be reused for evaluation of WLAN measurement events.
3. Conclusions
In this contribution, we discuss the measurement events, measurement configuration and report for WLAN and give the following proposals:
Proposal 1: The following measurement events should be defined for both LWA and LWI.
1) W1: “A WLAN becomes better than a threshold”, this event shall be used for activation of LWA or LWI.

2) W2: “UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold”,  this event shall be used for inter mobility set mobility.

3) W3: “UE cannot detect a WLAN in the mobility set better than threshold”, this event shall be used for deactivation of LWA or LWI.
Proposal 2: No need to introduce a 'measurement set' in measurement configuration, eNB only need to provide a measurement object indicating "what" the UE should measure.
Observation 1: Including WLAN mobility set in measurement configuration may make UE confused about the two mobility sets, e.g. if the two set are totally same? How to handle them in UE if they are not same?
Observation 2: Not including WLAN mobility set in measurement configuration, UE still can measure and evaluate the APs of the WLAN mobility set by referring the configuration of mobility set for LWA/LWI, and it may save dozens of bytes’ signalling cost for uu interface.
Proposal 3: No need to include WLAN mobility set in measurement configuration.
Proposal 4: The parameters BSSID, HESSID, SSID, WLAN frequency/channel and band should be optional in WLAN measurement configuration, how to configure is up to the implementation of the eNB, e.g.  “SSID + WLAN Frequency” should be allowed base on the analysis above.

Proposal 5: Only Beacon RSSI should be considered as the trigger of the WLAN measurement events.

Proposal 6: Beacon RSSI should be reported as a mandatory parameter in WLAN measurement report, while the other parameters such as channel utilization, Backhaul Rate could be reported optionally, whether need to report them should be explicitly indicated in the measurement configuration respectively.

Proposal 7: Same value range as the TimeToTrigger which has been used in Rel-12 WLAN Interworking can be considered for “time to trigger” of WLAN measurement events. 
Proposal 8: The existing definition of “Hysteresis” in 36.331 can be reused for evaluation of WLAN measurement events.
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