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1 Introduction
This paper discusses a model of WLAN 3GPP radio interworking in the device and proposes to align it with the SA2 model as much as possible in order to reduce the system level alignment work.
2 Discussion
TS23.402 Section 4.8.2a [1] describes UE procedures with regard to WLAN selection and traffic routing based on the ANDSF information. An excerpt of the introduced text is copied in the Appendix. 
As indicated by the text highlighted in yellow, after the UE selects and connects to the most preferred available WLAN access network, the UE may perform discovery and reselection of a higher priority WLAN at implementation dependent frequency according to the user preference and configured ANDSF rules. This means that the UE may continually perform discovery and reselection of higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access network at a certain time.   The requirement for the device to be able to reselect higher priority networks (e.g. in order to respect user preferences) applies also to RAN2’s WLAN 3GPP interworking solution, hence the following observation can be made:
Observation 1:  The UE may continually perform discovery and reselection of higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access network.
In addition, according to the text highlighted in green, WLAN selection and traffic routing are controlled by different rules, for example WLANSP and ISRP respectively and the prioritized lists of access networks in the active traffic routing rule shall not be used for WLAN selection. This means that WLAN network selection is a separate procedure from traffic routing.  SA2 decide to completely separate traffic routing and network selection, both because it reflects the way that devices are implemented and because if traffic routing were to influence WLAN network selection then unwanted ping pong effects could occur as sessions come and go.   For the same reasons the same principle should be applied to the study of RAN2 WLAN 3GPP radio interworking solution:
Observation 2:  WLAN network selection is a separate procedure from traffic routing.
SA2 have defined separate procedures for WLAN access network selection and WLAN service provider selection.  WLAN access network selection is determined by the WLANSP rules defined in 23.402, whilst WLAN service provider selection is performed according to the PSPL rules defined in 23.402.  Both procedures are independent of cellular PLMN selection which is defined in 23.122.  

Observation 3: The processes of WLAN selection, WLAN service provider selection and cellular PLMN selection are separate and independent procedures.
According to the observations above, we propose a model for the UE operation of WLAN 3GPP radio interworking in Figure 1.   In addition to the reasons given above it can be observed that having a consistent model for device operation with that used by SA2 will simplify device implementation and will ensure a consistent framework exists to manage the possibility of the device moving between RAN based control and ANDSF based control (e.g. as may occur when a device moves in and out of cellular radio coverage).
We propose to add the figure into Section 5.1 (Assumptions) of the TR 37.834 or into overall description of 3GPP-WLAN interworking solution to be captured in a new annex of TS36.300.
Proposal:  Add the model in the Figure 1 in Section 5.1 of the TR 37.834 or the overall description of 3GPP-WLAN interworking solution to be captured in a new annex of TS36.300.
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Note 1: The UE may continually perform discovery and reselection of higher priority WLANs 

Note 2: WLAN network selection is a separate procedure from traffic routing.

Note 3: WLAN selection, WLAN service provider selection and cellular PLMN selection are separate procedures.


Figure 1: Generic model for WLAN 3GPP radio interworking in the device
3 Conclusion
We propose RAN2 to discuss and agree the three observations and one proposal below.
Observation 1:
The UE may continually perform discovery and reselection of higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access.
Observation 2:
 WLAN network selection is a separate procedure from traffic routing.
Observation 3:  The processes of WLAN selection, WLAN service provider selection and cellular PLMN selection are separate and independent procedures.

Proposal:  
  Add the WLAN interworking model in the Figure 1 in the TR 37.834 or in the overall description of 3GPP-WLAN interworking solution to be captured in a new annex of TS36.300.
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5 Appendix
	4.8.2a
UE Procedures

<text omitted>
4.8.2a.2
UE Behavior Based on the ANDSF Information

This clause specifies the UE behavior when it is provisioned with ANDSF information and has selected the active rules as described in the previous clause.

If the UE has received or has been provisioned with ANDSF information which indicates that there is an access network in its vicinity with higher priority than the currently selected access network(s), the UE should perform procedures for discovering and reselecting the higher priority access network, if this is allowed by user preferences.
NOTE 1:
How frequently the UE performs the discovery and reselection procedure depends on the UE implementation.
 (i)
When the UE cannot simultaneously route IP traffic over multiple radio accesses:

      -    <text omitted>
-
The UE shall use the active ISMP rule to determine if EPC connectivity is preferred over WLAN access or over 3GPP access. The prioritized list of access networks in the active ISMP rule shall not be used for WLAN selection since WLAN selection is based on the active WLANSP rule and the user preferences.

-
When EPC connectivity is preferred over WLAN access (i.e. the highest priority access in the active ISMP rule corresponds to WLAN access technology / network), the UE shall use the active WLANSP rule to determine the most preferred available WLAN access network (as specified in clause 4.8.2b).
-
When the UE is connected to EPC over WLAN access, the UE should occasionally re-evaluate if the connected WLAN still meets the selection criteria in the active WLANSP rule. The rate of this re-evaluation is defined by the UE implementation. When the UE determines that the currently selected WLAN does not meet the selection criteria in the active WLASP rule for an implementation-specific duration, the UE should attempt to select another WLAN access network as specified in clause 4.8.2b.
-
When the most preferred available WLAN access network has higher priority than 3GPP access (according to the prioritized accesses in the active ISMP rule), then the UE shall connect to EPC over the most preferred available WLAN access network. Otherwise, the UE shall connect to EPC over 3GPP access. For example:

-
<text omitted>
(ii)
When the UE can simultaneously route IP traffic over multiple radio accesses:

-
<text omitted>
-
After the UE selects and connects to a WLAN access network based on the active WLANSP rule (as specified in clause 4.8.2b), the UE should occasionally re-evaluate if the connected WLAN still meets the selection criteria in the active WLANSP rule. The rate of this re-evaluation is defined by the UE implementation. When the UE determines that the currently connected WLAN does not meet the selection criteria in the active WLASP rule for an implementation-specific duration, the UE should attempt to select another WLAN access network as specified in clause 4.8.2b.
-
The prioritized lists of access networks in the active ISRP rule shall not be used for WLAN selection since WLAN selection is based on the active WLANSP rule and the user preferences.

-
The UE shall use the active ISRP for MAPCON rules and the user preferences to determine if a PDN connection to a certain APN should be established over 3GPP access or over the selected WLAN access network.

-
When an ISRP for MAPCON rule is used for the PDN connection establishment, the UE shall determine if the selected WLAN access network has higher priority than 3GPP access and establishes the PDN connection accordingly. For example:

-
<text omitted>
-
The UE shall use the active ISRP for IFOM rules, the active ISRP for NSWO rules, the active IARP rule and the user preferences to determine how to route outgoing IP flows. Specifically:

-
The UE shall evaluate the above rules in priority order as specified in clause 4.8.2.1.5 (Inter-APN Routing Policy) and shall determine which rule to apply.

-
When the applied rule is an ISRP for IFOM rule, the UE determines that this flow is subject to IP flow mobility and selects an access network to route this flow based on the prioritized list of access networks in the ISRP for IFOM rule. For example:

-
<text omitted>
-
When the applied rule is an ISRP for NSWO or an IARP for NSWO rule, the UE shall route this IP flow to the selected WLAN access network (outside any PDN connection) provided that the rule does not prohibit this IP flow over the selected WLAN access network.

-
When the applied rule is an IARP for APN rule, the UE shall route this IP flow inside the PDN connection specified by this rule.

NOTE 4:
It is assumed that the active ISRP rule in the UE can always be used to determine the relative priority of the selected WLAN access network over 3GPP access.
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