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1 Summary
This document contains the result of the email-discussion “[84#01][Joint/WiFi] TP on traffic routing and “forbidden”/“restricted” accesses (Ericsson)”. A few companies provided comments. No major changes could be agreed so it was decided to use the proposed text as found in R2-134467 which also was the basis for this discussion. The agreed TP to TR37.384 is included in section 2.
2 Text proposal

[First change]
6.1.2
Solution 2

In this solution the offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signalling) thresholds which are used in the rules.

This solution is applicable to Ues in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN).

6.1.2.1
Description

This solution consists of the following steps, which is described in Figure 6.1.2.1-1..
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Figure 6.1.2.1-1: Solution 2: Traffic steering 
For the above signalling procedure, each step is elaborated below.

Step 1:

The RAN provides parameters through dedicated signalling and/or broadcast signalling. 

Step 2:

The UE follows RAN rules, defined in 3GPP RAN specifications, to perform bi-directional offloading between WLAN and 3GPP. User preference should take precedence.

Rule example:

	if (measured_metricA < threshold1) && (measured_metricB > threshold2) {

steerTrafficToWLAN();

} else if (measured_metricA > threshold3) || (measured_metricB < threshold4) {


steerTrafficTo3gpp();

}


In this solution, the RAN rules can restrict access network availability, e.g. if ANDSF allows two accesses the RAN rules may indicate any of the two as not available – even the one for which ANDSF indicated higher priority. The UE shall not consider an access network that is forbidden by ANDSF as being available based on the RAN rule. The UE should not consider an access network that is restricted by ANDSF as being available based on the RAN rule.
NOTE: When ANDSF is configured this behaviour applies only when multiple access networks are possible according to the ANDSF policy.
The flowcharts presented below are an illustrative representation of the steps performed by the UE when making an offloading decision in any of the directions (i.e. 3GPP to WLAN and WLAN to 3GPP). These flowcharts apply to the case where the UE is configured with ANDSF and to the case where ANDSF is not configured. If ANDSF is not present, the UE moves the traffic as indicated by RAN rules.
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Figure 6.1.2.1-2: Solution 2: Traffic steering from 3GPP to WLAN
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Figure 6.1.2.1-3: Solution 2: Traffic steering from WLAN to 3GPP
In order for RAN to control traffic routing (if agreed to be supported) if ANDSF is not used, the RAN would need to know which APNs/bearers may be (not) offloaded. The RAN also needs means to inform the UEs accordingly so that e.g. the UE can issue the corresponding binding update with the CN over S2c. This would impact signalling between CN and eNB as well as the UE behaviour between AS and NAS level.

 [Second change]
6.1.3
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 (reported by the UE).

For Ues in IDLE mode and CELL_FACH, CELL_PCH and URA_PCH states the solution is similar to solution 1 or 2. 
Alternatively, Ues in those RRC states can be configured to connect to RAN and wait for dedicated traffic steering commands. 

User preference always takes precedence over RAN based or ANDSF based rules (e.g. when a non-operator WLAN is preferred or WLAN is off).

In this solution:

-
if ANDSF is not present, the UE moves the traffic indicated in the steering command to WLAN or 3GPP as indicated; 

-
when multiple Access Networks are possible according to the ANDSF policy, the traffic steering commands can override order of access network priorities, e.g. if for certain IP flows ANDSF indicates a prioritized order of 3GPP access and WLAN, upon reception of a command to steer traffic from 3GPP access to WLAN, the UE moves the corresponding flows to WLAN.
-
The dedicated traffic steering command cannot override ANDSF in other cases i.e. the UE shall not consider an access network that is forbidden by ANDSF as being available based on the steering command. The UE should not consider an access network that is restricted by ANDSF as being available based on the steering command.

NOTE:
The above rules apply whether the H-ANDSF or the V-ANDSF policy are active.

Editor’s note:
Some areas that are left FFS are, for example, handling of roaming requirements, ping-pong, UE subscription, WLAN measurement accuracy.
6.1.3.1
Description

As an example, traffic steering for Ues in RRC CONNECTED/CELL_DCH comprises the following steps as shown in Figure 6.1.3.1-1:

Step 1.
Measurement control: The eNB/RNC configures the UE measurement procedures including the identity of the target WLAN to be measured. 

Step 2.
Measurement report: The UE is triggered to send MEASUREMENT REPORT by the rules set by the measurement control. 

Step 3.
Traffic steering: The eNB/RNC sends the steering command message to the UE to perform the traffic steering based on the reported measurements and loading in the RAN.  
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Figure 6.1.3.1-1: Solution 3: Traffic steering for Ues in RRC CONNECTED/CELL_DCH state

NOTE 1:
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.

NOTE 2:
The procedure illustrated above, and the following description can apply to UMTS CELL_FACH as well. The procedure can also be extended to UMTS/LTE Idle modes and UMTS CELL/URA_PCH states, e.g. Ues may be configured to report some indication (e.g. on available WLAN measurements) in a RRC UL message, e.g., RRC connection request (from Idle, in UMTS/LTE) or CELL UPDATE (in UMTS CELL/URA_PCH states). 

NOTE 3:
Some of the steps above, e.g. steps 1&2, can be optional, based on RAN/UE configuration.
Step 1: Measurement control

For measurement control, the following examples are types of information can be configured for the UE to measure the operator WLAN:

1.
Measurement events to trigger reporting as defined in Table 6.1.3.1-1

2.
Target identification as defined in Table 6.1.3.1-2

3.
Measurements to report as defined in Table 6.1.3.1-3

Based on the measurement events defined in TS 36.331 [7] and TS 25.331 [8], Table 6.1.3.1-1 shows the candidate measurement events for WLAN:

Table 6.1.3.1-1: Candidate measurement events for reporting 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)

	


NOTE 4:
The thresholds are based on the values of the measurements to report defined in Table 6.1.3.1-3.

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 6.1.3.1-2 shows the candidate target identifiers for WLAN.

NOTE 5:
For steering traffic from WLAN, i.e., W2/W4, it may be sufficient that just the serving WLAN below a threshold is reported, i.e. the WLAN target identifiers are not needed.
Table 6.1.3.1-2: 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

 (802.11)

	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 [5] for definitions of the different operating classes
	N/A

	NOTE:
If above information is not available in eNB/RNC, it is possible for RAN to configure general WLAN measurements




Step 2:
Measurement report

Table 6.1.3.1-3 shows the candidate measurements to report for WLAN.
Table 6.1.3.1-3: Candidate measurement 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)


Step 3:
Traffic steering
In order for RAN to control traffic routing (if agreed to be supported) if ANDSF is not used, the RAN would need to know which APNs/bearers may be (not) offloaded. The RAN also needs means to inform the UEs accordingly so that e.g. the UE can issue the corresponding binding update with the CN over S2c. This would impact signalling between CN and eNB as well as the UE behaviour between AS and NAS level.

Table 6.1.3.1-4 shows candidate examples for identifying the traffic to steer to or from WLAN.
Table 6.1.3.1-4: Candidate identifiers of the traffic to steer to or from WLAN

	Identifier
	Description

	DRB/RB-ID
	Identity of a radio bearer

	QCI
	QoS Class Identifier


 [End of changes]
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