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1. Enhancements to ANDSF Rules for Supporting RAN Assistance Information
In order to enable ANDSF rules that support RAN assistance information, it is proposed to enhance / modify the ANDSF rules and procedures as described in the following two sub-sections. In short, it is proposed to introduce (a) new validity conditions based on RAN thresholds and (b) to amend the WLANSP selection criteria with a new parameter called RanPreferrence.
1.1 RAN Validity Conditions
Apart from the time-of-day and location-area, the ANDSF rules shall also support “RAN validity conditions”. The RAN validity conditions shall include conditions based on the following thresholds that can be received from the eNB / RNC (RAN):
a)
Low and high thresholds for LTE RSRP (denoted as threshRsrpLow and threshRsrpHigh).

b)
Low and high thresholds for LTE RSRQ (denoted as threshRsrqLow and threshRsrqHigh).

c)
Low and high thresholds for UMTS CPICH RSCP (denoted as threshRscpLow and threshRscpHigh). Separate thresholds may be used for UMTS FDD and UMTS TDD modes.

d)
Low and high thresholds for UMTS CPICH Ec/No (denoted as threshEcNoLow and threshEcNoHigh).

e)
A threshold indicating the Offload Preference of the RAN (denoted as threshOffloadPreference).
Examples of RAN validity conditions include:
1)
LTE RSRP < threshRsrpLow (LTE RSRP low threshold received from RAN)

-
This is true when the UE camps on E-UTRAN and the measured RSRP is smaller than the threshRsrpLow threshold received from RAN.
2)
UMTS CPICH Ec/No > threshEcNoHigh (UMTS CPICH Ec/No threshold received from RAN)

-
This is true when the UE camps on UTRAN and the measured CPICH Ec/No is greater than the threshEcNoHigh threshold received from RAN.
3)
OPI value >= threshOffloadingPreference (OPI threshold received from RAN)

-
This is true when the Offload Preference Indicator (OPI) value contained in the ANDSF rule is greater or equal to the threshOffloadingPreference threshold received from RAN. Note that the OPI value is a value provided by the ANDSF as part of a RAN validity condition (i.e. it is not a measured value as the LTE RSRP, the UMTS CPICH Ec/No, etc.).
1.1.1 Example Scenarios

Some examples are provided below to explain how the RAN validity conditions can enable various offloading scenarios.

Example 1: The UE is provisioned with an ISMP rule that indicates “EPC access preferred over WLAN” and has the following validity conditions: 

· Time of day = 10am – 3pm

· RAN validity conditions

· LTE RSRP < threshRsrpLow; or
· UMTS CPICH Ec/No < threshEcNoLow
This ISMP rule is valid between 10am and 3pm every day and (a) if the UE camps on LTE, when the measured RSRP is smaller to the RAN provided threshold (threshRsrpLow), or (b) if the UE camps on UMTS, when the measured CPICH Ec/No is smaller to the RAN provided threshold (threshEcNoLow).

The UE re-evaluates the above RAN validity conditions with a frequency that depends on the UE implementation. For example, the UE may choose to compare the measured RSRP to the RAN provided threshold (threshRsrpLow) every 30sec.

When the RAN validity conditions are true and the time is between 10am and 3pm, the above ISMP rule is valid and the UE may select this rule as the active ISMP rule based on the existing procedures (i.e. by evaluating the priorities of all valid ISMP rules).

When the UE cannot evaluate a RAN validity condition, because it has not received from RAN the associated thresholds, then the RAN condition is considered as false. In the above example, when the UE camps on LTE and has not received the threshRsrpLow threshold from RAN, it shall consider the { LTE RSRP < threshRsrpLow} condition as false.
Example 2: The UE is provisioned with an IARP for APN rule that indicates “Route traffic of App-X over APN-Y” and has the following validity conditions:
· 3GPP Location = LAC-x

· RAN validity conditions

· UMTS CPICH Ec/No > threshEcNoHigh
These validity conditions are true when (a) the UE is located in LAC-x and (b) when it camps on UTRAN and the measured CPICH Ec/No is larger to the threshEcNoHigh provided by RAN. Again, the UE re-evaluates the above validity conditions with a frequency that depends on the UE implementation.
Example 3: The UE is provisioned with an IARP for NSWO rule that indicates “Route YouTube traffic to WLAN” and has the following validity conditions: 

· RAN validity conditions

· OPI value <= threshOffloadingPreference (OPI threshold received from RAN)

The OPI value is a value included in the RAN validity condition by the ANDSF. For example, the OPI value could be a numerical value between 1 and 4. If the OPI value in the RAN validity condition is 3, then the UE compares the threshOffloadingPreference threshold received from RAN with 3. When this threshold is higher or equal to 3, the above RAN validity condition is true.
The OPI value may be included in the RAN validity conditions of an ANDSF rule in order to make this rule dependant on the offload preference of RAN. The higher the offload preference of RAN, the larger the value of the threshOffloadingPreference is expected to be. So, when an ANDSF rule includes a large OPI value in the RAN validity conditions, this ANDSF rule may stay invalid until the RAN provides a sufficiently large offload preference (i.e. a large value for the threshOffloadingPreference threshold).

The OPI value could be used to create different subscriber sub-groups, i.e. gold/silver/bronze, as noted in the RAN2’s LS (see S2-140871). For example, the bronze subscribers could be configured with ANDSF rules that include in their RAN validity conditions the OPI value = 1. Similarly, the silver and gold subscribers could be configured with ANDSF rules that include in their RAN validity conditions the OPI value = 2 and OPI value = 3, respectively. When the RAN indicates threshOffloadingPreference =1, then only the ANDSF rules of the bronze subscribers could be valid, thus the bronze subscribers could start offloading traffic to WLAN. The silver and gold subscribers will not offload traffic to WLAN until the threshOffloadingPreference from RAN gets larger.
In order to keep things simple, we believe that the OPI value in the ANDSF rules and the threshOffloadingPreference received from RAN should be numerical values compared with the regular ‘>’, ‘<’ and ‘=’ operators. We don’t believe it is necessary to make bitwise comparisons between the OPI value and the threshOffloadingPreference.
1.2 RanPreferrence Parameter in WLANSP Selection Criteria

The RAN assistance information may carry thresholds about the BSS load and/or the backhaul transmission rate of candidate WLANs. Such thresholds are denoted as threshBssLoadLow, threshDLBackhaulRateHigh, threshULBackhaulRateHigh, etc. However, the WLANSP selection criteria can also include such thresholds provided by the ANDSF. In TS 23.402 these thresholds are called MaximumBSSLoad and MinimumBackhaulThreshold. What happens when the UE evaluates a WLANSP rule that includes thresholds for the BSS load and/or the backhaul transmission rate from the ANDSF but the UE has also received corresponding thresholds from RAN? In this case, it shall be possible for the thresholds provided by RAN to replace (or not) the corresponding thresholds from the ANDSF. 
In order to address this requirement, it is proposed to add a new parameter in the selection criteria of the WLANSP rule. This parameter is called RanPreferrence and it is used as follows:

· If the RanPreferrence parameter is set in a group of selection criteria and the UE has received RAN thresholds for the maximum BSS Load and/or for the minimum backhaul rate, then the UE shall use these RAN thresholds when evaluating the BSS load and/or the backhaul transmission rate of available WLANs and shall ignore the MaximumBSSLoad and MinimumBackhaulThreshold values in the WLANSP rule. 

· Otherwise, the UE shall use the MaximumBSSLoad and MinimumBackhaulThreshold thresholds provided by ANDSF when evaluating the selection criteria.
To better explain how the RanPreferrence parameter is used, some examples are provided below.
Example 1: Assume the UE is provisioned with a WLANSP rule which includes the following group of selection criteria:
Group 1:

- Priority = 1
- PreferredRoamingPartnerList = partner1.com

- MaximumBSSLoad = 60

- RanPreference = Set
In this case, the UE shall select an available WLAN network that:
· supports interworking with partner1.com; and 

· its BSS Load does not exceed the maximum BSS load threshold provided by RAN (threshBssLoadLow), if the UE has received this threshold; or

· its BSS Load does not exceed 60% (ANDSF value), if the UE has not received a threshBssLoadLow threshold from RAN.
The RanPreference = Set parameter indicates to UE that the BSS load of candidate WLANs should be compared against the maximum BSS load threshold provided by RAN (threshBssLoadLow), when this threshold is available in the UE. When the RanPreference parameter is not included in the selection criteria, or when it is included but is not set, the UE uses the maximum BSS load threshold provided by the ANDSF (60% in the above example).
NOTE: 
By introducing the new RanPreference parameter there is no need to change the MaximumBSSLoad and MinimumBackhaulThreshold as defined in HS2.0 specification.

Example 2: Assume the UE is provisioned with a WLANSP rule which includes the following two groups of selection criteria:

Group 1:

- Priority = 1

- PreferredSSIDList = SSID-a
- MaximumBSSLoad = 60

- RanPreference = Set
Group 2:
- Priority = 2
- PreferredSSIDList = SSID-b

- MinimumBackhaulThreshold > 2Mbps in the downlink
- RanPreference = Not Set (or not present)
In this case, the UE shall select SSID-a if it is available and either (a) its BSS load is smaller than 60%, when the UE has not received a threshBssLoadLow threshold from RAN, or (b) its BSS load is smaller than the threshBssLoadLow threshold provided by RAN, when the UE has received this threshold. By setting the RanPreference the UE is instructed to compare the BSS load of SSID-a to the maximum BSS load threshold received from RAN, when this threshold is available in the UE.
When SSID-a is not available or does not fulfil the criteria in Group 1, the UE shall select SSID-b if it is available and its backhaul speed exceeds 2Mbps in the downlink direction. Since the RanPreference parameter in Group 2 is not set, the UE does not consider the RAN thresholds (if any) when evaluating the backhaul transmission rate condition for SSID-b. The same holds true when the RanPreference parameter is not present in Group 2.
1.2.1 WLAN Selection in Roaming Scenarios 
When the UE is roaming, the following cases apply:
1) UE is roaming and uses the WLANSP rules from HPLMN:
· If the VPLMN does not provide RAN thresholds for the BSS load and the backhaul transmission rate, then the UE shall evaluate the WLAN selection criteria based on the thresholds provided by the HPLMN (those included in the WLANSP rules from HPLMN).

· If the VPLMN does provide RAN thresholds for the BSS load and/or the backhaul transmission rate, then the UE shall evaluate the WLAN selection criteria based on the RanPreference parameter set by the HPLMN:

· 
If the home operator wants the UE to select available WLANs based on the BSS load and the backhaul transmission rate thresholds provided by the VPLMN, then the RanPreference parameter could be set in one or more groups of selection criteria. 

· 
Otherwise, the RanPreference parameter is not included and the UE performs WLAN selection by using only the thresholds provided by the HPLMN.
2) UE is roaming and uses the WLANSP rules from VPLMN:
· This is similar to the non-roaming scenario. The VPLMN can instruct the UE to compare the BSS load and/or the backhaul transmission rate of candidate WLANs either to the semi-static thresholds provided by the V-ANDSF or to the dynamic thresholds received from RAN (if available).
2. Proposal
Based on the discussion in the previous section it is proposed to update the ANDSF rules and procedures in TS 23.402 as follows:

1) Specify that the ANDSF rules can contain RAN  validity conditions (see clause 1.1); and

2) Add a RanPreference parameter in the WLANSP selection criteria and specify how the UE shall use this parameter when evaluating the selection criteria (see clause 1.2).
The corresponding changes to TS 23.402 are implemented in S2-141079.
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