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5.1.1
1. Introduction
In section 6.1.3 of TR 37.834 v. 0.2.0 [1], the following solution is defined for WLAN/3GPP interworking as solution 3:
-
In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements.

-
For UEs in IDLE mode and CELL_PCH and URA_PCH states the solution is similar to solution 2. Relation to solution 1 is FFS.

-
Solution details are FFS.

-
Relation to ANDSF is FFS.

-
CELL_FACH is FFS.
This contribution proposes a high level solution for the traffic steering for UEs in RRC CONNECTED/CELL_DCH state and shows the application to the use cases defined in TR 37.834 [1]:
A.
UE is within UTRAN/E-UTRAN coverage, is using 3GPP and goes into WLAN AP coverage 

B.
UE is within UTRAN/E-UTRAN and WLAN coverage, is using WLAN and goes out of WLAN AP coverage 

C.
UE is within the coverage area of both, UE using WLAN, all or a subset of the UE’s traffic should be routed via UTRAN/E-UTRAN instead   

D.
UE is within the coverage area of both, UE using UTRAN/E-UTRAN, all or a subset of the UE’s traffic should be routed via WLAN instead 

E.
UE using both accesses and should be connected to only one (WLAN or UTRAN/E-UTRAN) or some traffic should be moved to the other access
2. Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
Building on the principles defined for mobility management in RRC CONNECTED/CELL_DCH, the traffic steering comprises the following steps as shown in Figure 1:

1.
Measurement control: The eNB/RNC configures the UE measurement procedures including the identity of the target WLAN to be measured. Further details can be found in Section 2.1.
2.
Measurement report: The UE is triggered to send MEASUREMENT REPORT by the rules set by the measurement control. Further details can be found in Section 2.2.

3.
Traffic steering: The eNB/RNC sends the RRC RRCConnectionReconfiguration message to the UE to perform the traffic steering.  Further details can be found in Section 2.3.
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Figure 1: Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
NOTE:
The above procedures do not take into account user preference and/or the WLAN radio state. For example, based on user preferences and/or WLAN radio state, a UE may not be able to perform the configured measurement events. Additionally, the procedures need to allow a UE to be able to prioritize non-operator WLAN over operator WLAN. For example, the UE may disassociate from the operator WLAN and associate with the higher priority non-operator WLAN at any time during the measurement process. The details of how this is managed are FFS.
2.1
Measurement control
For measurement control, the following types of information need to be defined for configuring the UE to measure the operator WLAN:
1.
Measurement events to trigger reporting
2.
Target identification 
3.
Measurements to report (see section 2.2)
Measurement events
Based on the measurement events defined in TS 36.331 and TS 25.331, Table 2.1-1 shows the candidate measurement events for WLAN:

	Event
	Description

	W1
	WLAN becomes better than a threshold (to trigger traffic steering to WLAN)

	W2
	WLAN becomes worse than a threshold (to trigger traffic steering from WLAN)

	W3
	3GPP Cell’s radio quality becomes worse than threshold1 and WLAN’s radio quality becomes better than threshold2 (to trigger traffic steering to WLAN)

	W4
	WLAN’s radio quality becomes worse than threshold1 and 3GPP Cell’s radio quality becomes better than threshold2 (to trigger traffic steering from WLAN)


Table 2.1-1: Candidate measurement events for reporting WLAN

NOTE: 
The thresholds are based on the values of the measurements to report defined in Section 2.2.
Target identification

The target identification is used to indicate to the UE which WLAN to consider for the measurement control procedures including the target WLAN ID and the operating channels to search for. Table 2.1-2 shows the candidate target identifiers for WLAN:

	Identifier
	Description
	Availability in WLAN

	BSSID
	Basic service set identifier. 

For infrastructure BSS, the BSSID is the MAC address of the wireless access point
	Beacon or Probe Response

	SSID
	Service Set Identifier. 

The SSID can be used in multiple, possibly overlapping, BSSs
	Beacon or Probe Response

	HESSID
	Homogeneous Extended Service Set Identifier. 

A MAC address whose value shall be configured by the Hotspot Operator with the same value as the BSSID of one of the APs in the network. All APs in the wireless network shall be configured with the same HESSID value.
	Beacon or Probe Response (802.11u)

	Domain Name List
	Domain Name list element provides a list of one or more domain names of the entity operating the WLAN access network.
	ANQP (HS 2.0)

	Operating class, channel number
	Indication of the target WLAN frequency.

See Annex E of 802.11 for definitions of the different operating classes
	N/A


Table 2.1-2: Candidate target identifiers for WLAN
2.2
Measurement report
Table 2.2-1 shows the candidate measurements to report for WLAN:

	Identifier
	Description
	Availability in WLAN

	RCPI
	Received Channel Power Indicator
Measure of the received RF power in the selected channel for a received frame in the range of -110 to 0 dBm
	Measurement

	RSNI
	Received Signal to Noise Indicator. 

An indication of the signal to noise plus interference ratio of a received IEEE 802.11 frame
Defined by the ratio of the received signal power (RCPI-ANPI) to the noise plus interference power (ANPI) in steps of 0.5 dB in the range from –10 dB to + 117 dB
	Measurement

	BSS Load
	Contains information on the current STA population and traffic levels in the BSS.
	Beacon or Probe Response (802.11k)

	WAN metrics
	Includes estimates of DL and UL speeds and loading as well as link status and whether the WLAN AP is at capacity.
	ANQP (HS 2.0)


Table 2.2-1: Candidate measurement to report for WLAN
2.3
Traffic steering

Table 2.3-1 shows the candidates for identifying the traffic to steer to or from WLAN:

	Event
	Description

	LC ID
	Logical channel ID of a radio bearer 

	QCI
	QoS Class Identifier

	APN
	Access Point name

	TFT
	Traffic flow template


Table 2.3-1: Candidate identifiers of the traffic to steer to or from WLAN
NOTE: 
The candidates in Table 2.3-1 imply that the traffic steering command is used to override the ANDSF policy in this solution.
3. Applicability to the use cases defined in TR 37.834
A. UE is within UTRAN/E-UTRAN coverage, is using 3GPP and goes into WLAN AP coverage
Measurement control: eNB/RNC configures UE to report one or more WLAN APs when the UE moves into coverage, e.g., using event W1 with RSNI above a threshold
Measurement event: UE detects WLAN AP, event triggers and UE reports the measurement
Traffic steering: eNB/RNC steers some or all the traffic to WLAN, e.g., best effort QCI 9.
B. UE is within UTRAN/E-UTRAN and WLAN coverage, is using WLAN and goes out of WLAN AP coverage 
Measurement control: eNB/RNC configures UE to report one or more WLAN APs when the UE goes out of coverage, e.g., using event W2 with RCPI below a threshold

Measurement event: Event triggers and UE reports the measurement
Traffic steering: eNB/RNC steers all traffic back from WLAN
C. UE is within the coverage area of both, UE using WLAN, all or a subset of the UE’s traffic should be routed via UTRAN/E-UTRAN instead
Measurement control: Following use case A, the eNB/RNC configures UE to report when the WLAN goes above a threshold, e.g., using event W1 with BSS load above a threshold to detect whether WLAN is overloaded
Measurement event: Event triggers and UE reports the measurement

Traffic steering: eNB/RNC steers some or all traffic to UTRAN/E-UTRAN, e.g., high QoS traffic QCI 1
D. UE is within the coverage area of both, UE using UTRAN/E-UTRAN, all or a subset of the UE’s traffic should be routed via WLAN instead 
Measurement control: eNB/RNC configures UE to report when the WLAN is good enough, e.g., using event W1 with BSS load below a threshold (or WLAN RF quality above a threshold)
Measurement event: Event triggers and UE reports the measurement

Traffic steering: eNB/RNC steers some or all traffic to WLAN, e.g., video streaming QCI 6
E. UE using both accesses and should be connected to only one (WLAN or UTRAN/E-UTRAN) or some traffic should be moved to the other access

NOTE: 
This use case is already covered by use cases A-D.

4. Summary and Proposal

Proposal: RAN2 should capture sections 2 and 3 in the TR.
Reference
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R2-131545, TR 37.834 WLAN/3GPP Radio Interworking (Release 12)
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