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4.8.6
Support of RAN Assistance Information

4.8.6.1
General

As specified in TS 36.331 [52] and TS 25.331 [78], an E-UTRAN or UTRAN (referred to as RAN) may provide RAN Assistance Information to UE. This RAN Assistance Information includes the following thresholds and parameters:

-
3GPP access thresholds;

-
WLAN access thresholds; and

-
An Offload Preference Indication (OPI) value.

The 3GPP access thresholds define low/high threshold values for some UTRA and/or E-UTRA radio parameters, such as low/high RSRP thresholds for E-UTRA, low/high CPICH Ec/No thresholds for UTRA, etc. The WLAN access thresholds define low/high threshold values for some WLAN access parameters, such as the low/high Beacon RSSI thresholds, the high/low UL/DL backhaul data rate thresholds and the low/high channel utilization thresholds. UL/DL backhaul data rate is defined in Hotspot 2.0 [75]. Channel utilization and Beacon RSSI are defined in IEEE 802.11‑2012 [64]. How these thresholds are used in the ANDSF rules is specified in clause 4.8.6.2.

The OPI value provided by RAN is a bitmap (i.e. a one-dimensional bit array) that may be used by UEs in an E-UTRA or UTRA cell to determine when they should move certain traffic (e.g. certain IP flows) to WLAN access or to 3GPP access. The meaning of each bit in this bitmap is operator specific and is not defined in 3GPP specifications. How the OPI value is used in the ANDSF rules is specified in clause 4.8.6.2.

The thresholds and parameters provided to UE in a UTRA or E-UTRA cell may affect the validity of the ANDSF rules (as specified in clause 4.8.6.2) and thus make these rules subject to conditions set by the RAN in a given cell.

The user preferences on WLAN network selection and traffic routing shall take precedence over ANDSF rules, RAN rules, RCLWI command and LWA.

4.8.6.2
ANDSF Rules Utilizing RAN Assistance Information

The 3GPP access thresholds, the OPI value and some of the WLAN access thresholds included in the RAN Assistance Information may be utilized by the following ANDSF rules:

-
The Inter-System Routing Policy (ISRP) rules specified in clause 4.8.2.1.4, i.e. ISRP rules for IFOM, ISRP rules for MAPCON and ISRP rules for NSWO; and

-
The Inter-APN Routing Policy (IARP) rules specified in clause 4.8.2.1.5, i.e. IARP rules for APN and IARP rules for NSWO.

In this release of the specification the ANDSF rules may use the low/high Beacon RSSI thresholds, the low/high WLAN channel utilization thresholds and the low/high UL/DL WLAN backhaul data rate thresholds included in the RAN Assistance Information. These thresholds subsequently referred to as "RAN provisioned WLAN access thresholds".

The ANDSF rules may also utilize low/high Beacon RSSI thresholds, low/high WLAN channel utilization thresholds and low/high UL/DL WLAN backhaul data rate thresholds provided by the ANDSF. These thresholds are subsequently referred to as "ANDSF provisioned WLAN access thresholds".

NOTE:
The use of 3GPP access thresholds in the IARP for APN rules can enable routing policies such as "move certain traffic from a non-seamless WLAN connection to a given PDN connection over LTE access when the LTE radio strength and quality exceed the applicable thresholds provided by RAN".

An IARP/ISRP rule may utilize the 3GPP access thresholds, the RAN provisioned WLAN access thresholds and the OPI value included in the RAN Assistance Information and ANDSF provisioned WLAN access thresholds. When the rule utilizes any of these access thresholds and/or the OPI value, it shall be constructed as follows:

1.
The IARP/ISRP rule shall contain RAN validity conditions, which indicate when the rule is valid or invalid based on the RAN Assistance Information.

2.
The RAN validity conditions may contain one or more threshold conditions and one OPI condition.

3.
Each threshold condition shall be associated either (i) with a 3GPP access threshold provided by RAN or (ii) with WLAN access threshold(s) provided by ANDSF, RAN, or both. A threshold condition shall be evaluated to true or false as specified in clause 4.8.6.3.

4.
The OPI condition shall contain a provisioned OPI which is a bitmap assigned by ANDSF and is associated with the rule. The meaning of each bit in this bitmap is operator specific and is not defined in 3GPP specifications. The OPI condition shall be evaluated to true or false based on the provisioned OPI and the OPI value provided by RAN, as specified in clause 4.8.6.3.

5.
The RAN validity conditions include an indicator which indicates if the rule may be valid either (a) when all threshold conditions are true or (b) when at least one threshold condition is true.

4.8.6.3
Evaluation of ANDSF Rules with RAN Validity Conditions

When the UE cannot simultaneously route IP traffic to both 3GPP access and WLAN, then

-
When the UE has an IARP rule that contains RAN validity conditions, the UE shall evaluate the rule by ignoring all the RAN validity conditions that may be present, i.e. the UE shall consider these RAN validity conditions as true.

When the UE can simultaneously route IP traffic to both 3GPP access and WLAN access, then:

-
When the UE has an IARP or ISRP rule that contains RAN validity conditions, the UE shall evaluate all included threshold conditions and the OPI condition, as specified below. The UE shall consider the RAN validity conditions as valid when the OPI condition is true and when either (a) all threshold conditions are true or (b) at least one threshold condition is true, according to the indicator described in bullet 5 of clause 4.8.6.2.

-
When a threshold condition is associated with a 3GPP access threshold, the UE shall evaluate the threshold condition by comparing the associated 3GPP access threshold provided by RAN with the corresponding measured value. For example, when a threshold condition is associated with the low RSRP threshold, the UE shall evaluate the condition to true when the measured RSRP value is smaller to the low RSRP threshold. If the associated 3GPP access threshold is not available in the UE (e.g. it is not provided by RAN), then the UE shall consider the threshold condition as false.

-
When a threshold condition is associated with only a RAN provisioned WLAN access threshold, the UE shall evaluate the threshold condition by comparing the associated RAN provisioned WLAN access threshold with the corresponding value received from the selected WLAN. For example, when a threshold condition is associated with the low channel utilization threshold, the UE shall evaluate the condition to true when the channel utilization of the selected WLAN is smaller to the low channel utilization threshold. If the associated RAN provisioned WLAN access threshold is not available in the UE (e.g. it is not provided by RAN), then the UE shall consider the threshold condition as false.

-
When a threshold condition is associated with only an ANDSF provisioned WLAN access threshold, the UE shall evaluate the threshold condition by comparing the ANDSF provisioned WLAN access threshold with the corresponding value received from the selected WLAN. For example, when a threshold condition is associated with a high DL/UL backhaul data rate threshold, the UE shall evaluate the condition to true when DL/UL backhaul data rate of the selected WLAN is higher than the high DL/UL backhaul data rate threshold.

-
When a threshold condition is associated with both a RAN provisioned WLAN access threshold and an ANDSF provisioned WLAN access threshold, then it indicates that the threshold condition shall be evaluated by using only the RAN provisioned WLAN access threshold, if available (i.e. if included in the RAN Assistance Information). If the RAN provisioned WLAN access threshold is not available, the ANDSF provisioned WLAN access threshold shall be used.

-
How often the UE re-evaluates the threshold and the OPI conditions to determine when each condition is true or false depends on the UE implementation.

-
The UE shall evaluate an OPI condition by performing a bitwise 'AND' operation between the OPI value provided by RAN and the provisioned OPI contained in the rule. If the result of this operation in non-zero, the UE shall consider the OPI condition as true. If the OPI value is not available in the UE (e.g. it is not provided by RAN), then the UE shall consider the OPI condition as false.

-
When the UE is roaming and applies IARP rules from HPLMN and/or ISRP rules from HPLMN, the UE shall ignore the RAN validity conditions that may be present in these rules, i.e. the UE shall consider these RAN validity conditions as true.

* * * * Start of Changes * * * *
4.8.6.4
Co-existence with RAN Rules
Within a single PLMN, the WLAN access selection and the traffic routing behaviour of a UE shall be controlled either by the ANDSF rules specified in this specification or by the RAN rules specified in TS 36.304 [79] and TS 25.304 [80], not by any combination of them. The only exception is that when a UE applies the RAN rules, it shall be possible to simultaneously apply the IARP for APN rules provided by HPLMN, as further explained below.

When the UE has both ANDSF rules and RAN rulesit shall select which rules to apply according to the following procedures.

When the UE can simultaneously route IP traffic to both 3GPP access and WLAN access:

-
When the UE is not roaming or when the UE is roaming in a VPLMN not contained in the list of "VPLMNs with preferred WLAN Selection Rules" (see clause 4.8.2.1.7), then:

-
If the UE has a valid ISRP rule from HPLMN, the UE shall ignore the RAN rules and shall perform WLAN access selection and traffic routing based on the ANDSF procedures specified in clause 4.8.2a.

-
If the UE has no valid ISRP rule from HPLMN, the UE shall perform WLAN access selection and traffic routing based on the RAN rules. In this case, if the UE has a valid IARP rule from HPLMN, it shall apply the internal IARP for APN rules and shall ignore their RAN validity conditions if present.

-
When the UE is roaming in a VPLMN contained in the list of "VPLMNs with preferred WLAN Selection Rules" (see clause 4.8.2.1.7) then:

-
If the UE has a valid ISRP rule from VPLMN, the UE shall ignore the RAN rules and shall perform WLAN access selection and traffic routing based on the ANDSF procedures specified in clause 4.8.2a.

-
If the UE has no valid ISRP rule from VPLMN, the UE shall perform WLAN access selection and traffic routing based on the RAN rules. In this case, if the UE has a valid IARP rule from HPLMN, it shall apply the internal IARP for APN rules and shall ignore their RAN validity conditions if present.

When the UE cannot simultaneously route IP traffic to both 3GPP access and WLAN access:

-
When the UE is not roaming or when the UE is roaming in a VPLMN not contained in the list of "VPLMNs with preferred WLAN Selection Rules" (see clause 4.8.2.1.7), then:

-
If the UE has at least one ISMP rule from HPLMN, the UE shall ignore the RAN rules and shall perform WLAN access selection and access selection for EPC connectivity based on the ANDSF procedures specified in clause 4.8.2a.

-
If the UE has no ISMP rules from HPLMN, the UE shall apply the RAN rules to determine when all PDN connections should be handed over to WLAN access or to 3GPP access. When the RAN rules indicate that all PDN connections should be handed over to WLAN access but at least one PDN connection is not allowed to be handed over to WLAN access (as specified in TS 23.401 [4]), the UE shall not handover any PDN connection. When all PDN connections are allowed to be handed over to WLAN access, the UE shall perform WLAN access selection based on the RAN rules and shall execute the applicable handover procedures specified in clause 8. In this case, if the UE has a valid IARP rule from HPLMN, it shall apply the internal IARP for APN rules and shall ignore their RAN validity conditions if present.

-
When the UE is roaming in a VPLMN contained in the list of "VPLMNs with preferred WLAN Selection Rules" (see clause 4.8.2.1.7) then:

-
If the UE has at least one ISMP rule from VPLMN, the UE shall ignore the RAN rules and shall perform WLAN access selection and access selection for EPC connectivity based on the ANDSF procedures specified in clause 4.8.2a.

-
If the UE has no ISMP rules from VPLMN, the UE shall apply the RAN rules to determine when all PDN connections should be handed over to WLAN access or to 3GPP access. When the RAN rules indicate that all PDN connections should be handed over to WLAN access but at least one PDN connection is not allowed to be handed over to WLAN access (as specified in TS 23.401 [4]), the UE shall not handover any PDN connection. When all PDN connections are allowed to be handed over to WLAN access, the UE shall perform WLAN access selection based on the RAN rules and shall execute the applicable handover procedures specified in clause 8. In this case, if the UE has a valid IARP rule from HPLMN, it shall apply the internal IARP for APN rules and shall ignore their RAN validity conditions if present.

4.8.7
Support of LTE-WLAN Aggregation and RAN Controlled LTE-WLAN Interworking 

4.8.7.1
General

For WLAN access selection and traffic routing, in addition to the ANDSF procedures, the UE may also support the LTE-WLAN aggregation (LWA) procedures specified in TS 36.300 [6] and TS 36.463 [84] and the RAN controlled LTE-WLAN interworking (RCLWI) procedures specified in TS 36.300 [6]. As defined in TS 36.300 [6], the LWA/RCLWI procedures are applicable only when the UE operates in ECM-CONNECTED mode (see TS 23.401 [4]). When the UE operates in ECM-IDLE mode (see TS 23.401 [4]), the LWA/RCLWI procedures are not applied.
4.8.7.2
Co-existence with LTE-WLAN Aggregation and RAN Controlled LTE-WLAN Interworking
When the UE supports WLAN access selection and traffic routing based on the ANDSF procedures defined in this specification and based on the LWA/RCLWI procedures specified in TS 36.300 [6] and TS 36.463 [84], then the UE shall support co-existence between these procedures as well as co-existence between these procedures and the user preferences by applying the following behaviour:
1.
When the UE has not selected a WLAN, the UE shall accept the LWA/RCLWI signalling and shall apply WLAN access selection and traffic routing based on the applicable LWA/RCLWI procedures. 
2.
When the UE has selected a WLAN based on user preferences, the UE shall reject the LWA/RCLWI signalling.

3.
When the UE has selected a WLAN based on ANDSF rules, the UE shall accept or shall reject the LWA/RCLWI signalling based on the UE configuration. Specifically, the UE may be configured via the home ANDSF with an indication that specifies if the UE shall apply or shall reject the LWA/RCLWI signalling in a specific PLMN when the UE has already selected a WLAN based on ANDSF rules. Examples of such UE configuration include "always accept LWA/RCLWI signalling", "always accept LWA/RCLWI signalling expect in PLMN-a, PLMN-b" or "always reject LWA/RCLWI signalling expect in HPLMN, EHPLMN-a". If the UE is not configured via the home ANDSF with this indication, then the UE shall always accept the LWA/RCLWI signalling.
4.
The UE shall limit the frequency of WLAN re-selection that may occur when the UE has an active ANDSF rule for WLAN selection (WLANSP rule) and it accepts the LWA/RCLWI signalling. In this case, the UE may select one WLAN access in ECM-CONNECTED mode (see TS 23.401 [4]) based on LWA/RCLWI signalling and another WLAN access based on the active ANDSF rule in ECM-IDLE mode (see TS 23.401 [4]). The UE shall not trigger WLAN re-selection every time it transitions between ECM-CONNECTED and ECM-IDLE modes.
-

As an example, the UE may start a timer when the UE enters the ECM-IDLE mode. When the timer is running, the UE will not attempt to select a WLAN access based on the active ANDSF rules. When the timer expires, the UE will apply the active ANDSF rules to select a WLAN access. When the UE transits to ECM-CONNECTED mode the timer stops and then re-starts when the UE returns to ECM-IDLE mode.
5.
When the UE applies WLAN access selection and traffic routing based on the LWA/RCLWI procedures (i.e. in ECM-CONNECTED mode) the UE shall not apply WLANSP, ISRP and IARP for NWSO rules. However, if the UE has a valid IARP rule, it shall apply the internal IARP for APN rules in order to perform traffic routing across the established PDN connections.
* * * * End of Changes * * * *
