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1. Introduction
In the previous meetings, RAN WG2 and RAN plenary made some agreements to move forward [1] for 3GPP-WLAN interworking.  Thus, SA WG2 needs to make more progress on the remaining issues, e.g. handling of multiple rules, as requested by RAN WG. In this contribution, we try to provide general principles on the issues for SA WG2.
2. Discussion
2.1 Rule priority

Before we discuss the detailed rule which includes access network selection part and traffic routing part, we would like to discuss the applied priority first. It is clear from previous discussions that we have sources for rules:

· Rules from user preferences

· Rules from ANDSF
· Rules from RAN

It has been agreed that user preferences always have the highest priority for WLAN offloading decision. Even though both ANDSF and RAN rules are configured by the operator and both can provide offloading dynamically based on the RAN conditions, ANDSF can contain rules for roaming networks as well as its home network.  Hence, if an operator deploys and configures ANDSF, it might be desirable to give a priority to ANDSF rules.

Proposal 1: SA2 considers the following rule priority:

1. Rules from user preferences (highest)
2. Rules from ANDSF (medium)
3. Rules from RAN (lowest)
Let's go into details. According to discussions made in RAN WG2, similar to ANDSF rule, RAN rule can contain both an access network selection part and traffic routing part. If SA2 agrees this assumption, it is clear that the network selection part and the traffic routing part in RAN rule should always be taken from the same source (i.e. both from the ANDSF rules if ANDSF applied, or both from the RAN rules if the RAN rules applied) and operator. This is the principle also followed today in ANDSF: for example, H-ANDSF WLAN_SP is only linked to the H-ANDSF ISRP. Following the same principle, e.g. access network selection from RAN rule only links to the traffic routing part from RAN, not the one from ANDSF. From above, we propose not to mix RAN rules and ANDSF rules.  To mix them would make complexity in the UE side, and requires complicated specification work.
Proposal 2: SA2 would not mix RAN rules and ANDSF rules together. That is, if each rule includes both access network selection part (e.g., WLAN_SP) and traffic routing part (e.g., ISRP), and each part is only linked to a part from the same source (i.e. User preference, ANDSF or RAN) and operator (i.e., PLMN).
According to the recent SA2 agreement in TS 23.402, it would be natural to design the UE operation with multiple rules as follows:

· If UE is configured to prefer rules from VANDSF,
1. If user preference is available, the UE uses the user preference.
2. If 1 is not possible and VANDSF is available, the UE tries to select a WLAN using the active WLAN_SP from VANDSF. 
3. If 2 is not possible and HANDSF is available, the UE tries to select a WLAN using the active WLAN_SP from HANDSF. 

4. If 3 is not possible and RAN rule is available and allowed by HPLMN, the UE tries to select a WLAN using the RAN rule from RPLMN.

· Else if UE is not configured to prefer rules from VANDSF,
1. If user preference is available, the UE uses the user preference.

2. If 1 is not possible and HANDSF is available, the UE tries to select a WLAN using the active WLAN_SP from HANDSF. 

3. If 2 is not possible and VANDSF is available, the UE tries to select a WLAN using the active WLAN_SP from VANDSF. 

4. If 3 is not possible and RAN rule is available and allowed by HPLMN, the UE tries to select a WLAN using the RAN rule from RPLMN.

Proposal 3: To handle multiple rules, basic principle described in 4.8.2a [2] should be applied, with an extension that an RAN rule shall be considered with the lowest priority.
2.2 RAN parameters

From the previous sections, we suggest handling different rules separately, and follow the priority order. From the study item phase discussion [3] in RAN WG2, the solution 1 which tries to enhance the existing ANDSF rules requires RAN parameters for the routing criteria (e.g. RSRP/RSRQ thresholds that may override the values from ANDSF, and Offload Preference Indicator, etc.), and the solution 2 which can work without ANDSF also requires similar RAN parameters for the routing criteria. More specifically, RAN WG2 discussed following RAN parameters for improving WLAN offloading control:

· RSRP/RSCP
· RSRQ
· WLAN BSS load

· WAN metrics

· OPI (Offloading Preference Indicator)
As SA2 already discussed in WLAN_NS, both BSS load and WAN metrics shall apply to only the access network selection, not to the traffic routing decision. On the other hand, three other parameters (RSRP/RSRQ/OPI) would be more appropriate for the traffic routing decision than the access network selection. It would be very strange for UEs to change its associated WLAN every time RSRQ or RSRP changes.

Proposal 4: For both cases with and without ANDSF, RAN can provide the RAN parameters for the UE. Newly introduced parameters, RSRP/RSRQ/OPI, should apply only to the traffic routing decision, not to the WLAN selection.
2.3 Use of Offload Preference Indicator

RAN WG2 discussed an approach in which the traffic offloading decision controlled by 3GPP RAN nodes, i.e., eNBs. Even though there have been concepts for giving relative priorities among WLAN and 3GPP RATs in ANDSF, it has not been possible for 3GPP RAN nodes to reflect their local status (e.g., congestion, power consumption, and so on) for deciding WLAN offloading. By adopting a newly introduced OPI, 3GPP RAN nodes can affect the offloading decision of UE based on the local status of the RAN nodes.

In case with ANDSF, UE may be provided with ANDSF policies including OPI value. This OPI value shall be interpreted by the UE as a threshold value to decide whether the traffic offloading is required or not. In addition, 3GPP RAN nodes provide their OPI value to UEs as the part of RAN parameters. In this way, the 3GPP RAN nodes are able to control the “level” or “pressure” of WLAN offloading of the UE, because the actual OPI parameter is determined by the 3GPP RAN nodes.  

Proposal 5: In Rel-12, OPI can be used to allow 3GPP RAN nodes to control the level/pressure of WLAN offloading of UE, based on their local condition.
As indicated above, the local conditions in RAN nodes affecting the WLAN offloading can be various, for example, level of control plane or user plane congestion, user subsciprtion level (e.g., gold, silver, and bronze), number of active UEs, volume of non-GBR traffic, and so on. To achieve a flexible WLAN offloading control based on a single parameter, the dentition of OPI should be generic, that is ‘the level of operator preference for offloading,’ as the name indicates. In addition, the format of OPI should allow multiple different values, for example, low/medium, and high.

Proposal 6: The definition of OPI should be generic to allow a flexible offloading control, considering variety conditions (e.g., congestion or user subscription) of RAN nodes. Moreover, OPI should be able to present multiple different values (e.g., low/medium/high).
3. Conclusion
Proposal 1:SA2 considers the following rule priority:

1. Rules from user preferences (highest)
2. Rules from ANDSF (medium)
3. Rules from RAN (lowest)
Proposal 2: SA2 would not mix RAN rules and ANDSF rules together. That is, if each rule includes both access network selection part (e.g., WLAN_SP) and traffic routing part (e.g., ISRP), and each part is only linked to a part from the same source (i.e. User preference, ANDSF or RAN) and operator (i.e., PLMN).
Proposal 3: To handle multiple rules, basic principle described in 4.8.2a [2] should be applied, with an extension that an RAN rule shall be considered with the lowest priority.
Proposal 4: For both cases with and without ANDSF, RAN can provide the RAN parameters for the UE. Newly introduced parameters, RSRP/RSRQ/OPI, should apply only to the traffic routing decision, not to the WLAN selection.
Proposal 5: In Rel-12, OPI can be used to allow 3GPP RAN nodes to control the level/pressure of WLAN offloading of UE, based on their local condition.
Proposal 6: The definition of OPI should be generic to allow a flexible offloading control, considering variety conditions (e.g., congestion or user subscription) of RAN nodes. Moreover, OPI should be able to present multiple different values (e.g., low/medium/high).
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