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1. Discussion
This document specifies how the UE can apply the ANDSF rules and the RAN rules when the UE supports both types of rules.
The key assumption we are making is that 

· In Rel-12, the RAN rules can steer traffic to/from WLAN by triggering PDN connection handover to/from WLAN. In other words, RAN rules can only provide for seamless offload.

The purpose of this assumption is multi-fold:

1. It avoids complicated routing procedures in the UE. If RAN rules can triggers non-seamless offload to WLAN then the UE needs to keep track of all IP flows over 3GPP access and, when non-seamless offload should be executed, the UE should construct and apply an IP routing rule for each one of the IP flows over 3GPP access. This can be a very CPU-intensive and battery consuming task for the UE.
2. It makes the role of ANDSF rules and RAN rules distinctive. The ANDSF rules are used for IP flow mobility, non-seamless WLAN offload and inter-APN routing, while the RAN rules are used to trigger PDN connection handover to/from WLAN. This simplifies the co-existence between ANDSF rules and RAN rules as discussed in section 2.
3. There is no need to specify when RAN rules trigger seamless or non-seamless offload so the specification effort for Rel-12 is reduced. 
4. It avoids communication disruption caused by non-seamless offload due to IP-address change. The same problem of course exists with the ANDSF rules for NSWO but can become more severe if RAN rules can also trigger non-seamless offload.

2. Traffic Steering with ANDSF Rules and RAN Rules
This section applies to UEs that can simultaneously route IP traffic over 3GPP access and WLAN access (i.e. they are concurrently connected to both accesses).
As shown in Fig. 1, for traffic steering the UE can apply RAN rules at the radio layer and ANDSF rules above the radio layer. Given that these rules apply at different layers, can the UE apply them concurrently with no conflicts? In other words, can the PDN connection handovers triggered by RAN rules operate concurrently with the IARP and ISRP rules with no conflicts? It would be ideal if such concurrent operation were applied because (a) the UE would not need conditions for switching between these rules and (b) both core network and radio network offload preferences would be taken into account by the UE.
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Fig. 1: Co-existence of rules for traffic steering.
NOTE 1: 
The “IFOM layer” corresponds to DSMIPv6 in case of UE-based IP flow mobility (see TS 23.261) or to a “logical interface” in case of NW-based IP flow mobility (e.g. as the one specified in draft-ietf-netext-logical-interface-support-09).
The following table discusses how and if the ANDSF rules for traffic steering can conflict with the RAN rules. As derived from this table, routing conflicts in the UE can arise (a) between RAN rules and “ISRP for MAPCON” rules and (b) between RAN rules and “ISRP for IFOM” rules.
	ANDSF Rule 

for Traffic Steering
	Comments on potential conflicts
	Co-existence with RAN rules can create conflicts?

	IARP for APN
	The “IARP for APN” rules are used to select an existing PDN connection (associated with a certain APN) to route outgoing traffic. The RAN rules can handover the PDN connection to WLAN or 3GPP access but this does not create routing conflicts.
	No

	IARP for NSWO
	The “IARP for NSWO” rules are used to select the traffic that should be routed to WLAN outside of any PDN connection. The RAN rules do not impact the NSWO traffic so there is no possibility of routing conflicts.
	No

	ISRP for NSWO
	Same as “IARP for NSWO”.
	No

	ISRP for MAPCON
	The “ISRP for MAPCON” rules are used to select the radio access for establishing a PDN connection to a certain APN. It is possible that a MAPCON rule prefers a PDN connection over 3GPP access but the RAN rules trigger handover of the PDN connection to WLAN access. This clearly creates a conflict.
	Yes

The RAN rules should not be able to handover a PDN connection if this violates the active MAPCON rules.

	ISRP for IFOM
	The “ISRP for IFOM” rules are used to select the radio access for routing the IP flows that go through the “IFOM layer”. When the “IFOM layer” has established two PDN connections to the same APN (as shown in Fig. 1), the RAN rules should not be able to handover any of these PDN connections (otherwise IP flow mobility would not be feasible). However, when the “IFOM layer” has established a single PDN connection, then RAN rules could be used to handover this PDN connection to a different access (unless again the MAPCON rules are violated).
	Yes

The RAN rules should not be able to handover a PDN connection that is used for IP flow mobility.


Based on the above table, the potential conflicts between the RAN rules and the ANDSF rules for traffic steering are minimal but they still exist and should be taken into account when these rules operate concurrently.

Therefore, there are two options for the UE:

1. The UE applies concurrently the active IARP/ISRP rules and the RAN rules. In this case, the UE shall be able to resolve the conflicts identified above by applying the following behaviour: The UE (e.g. the Connectivity Manager shown in Fig. 1) shall reject a PDN connection handover triggered by RAN rules (a) when the handover violates the active MAPCON rule or (b) when the PDN connection is used for IP flow mobility.

2. When the UE has active IARP and/or ISRP rules, the UE applies these rules for traffic steering and ignores the RAN rules. When the UE does not have active IARP and ISRP rules, the UE shall apply the RAN rules to determine when PDN connection to/from WLAN should be executed. In this case, the UE does not need to address any conflicts because there can be no conflicts.
Although option1 (concurrent operation) could be beneficial and is not deemed too complicated for the UE, it is proposed that option 2 is selected for Rel-12 because it is simpler and requires no conflict resolution.
3. WLAN Selection with ANDSF Rules and RAN Rules
This section applies to all UEs independently of whether they can or cannot simultaneously route IP traffic over 3GPP access and WLAN access.

For selecting a WLAN access network the UE can use the active WLANSP rule (selected and used as specified in TS 23.402) and/or the WLAN identifiers that may be provided by RAN as part of the RAN assistance information.

Since the WLAN selection based on WLANSP rules is far more advanced than the WLAN selection based on the WLAN identifiers provided by RAN (e.g. ), it is proposed that:

· When the UE has an active WLANSP rule, the UE applies this rule as specified in TS 23.402 for selecting a WLAN access network. Otherwise, the UE may use the WLAN identifiers provided by RAN. 

4. Access Selection for EPC Connectivity

This section applies to UEs that cannot simultaneously route IP traffic over 3GPP access and WLAN access (i.e. they connect to EPC either over 3GPP access or over WLAN access). Such UEs use the provisioned or pre-configured ISMP rules, IARP rules and WLANSP rules as specified in TS 23.402 section 4.8.2a.2. 

When the UE has an active ISMP rule, the UE shall use this active ISMP rule to determine if EPC connectivity is preferred over WLAN access or over 3GPP access. The UE shall not use any RAN rules. In other words, all PDN connection handovers triggered by RAN rules are ignored.

When the active ISMP rule triggers the UE to connect to EPC over WLAN access, the UE selects first a WLAN as defined in section 3 and then hands over all existing PDN connections from 3GPP access to WLAN access.

When the UE has no active ISMP rule, the UE determines if EPC connectivity is preferred over WLAN access or over 3GPP access by implementation-specific methods. In this case, the UE may also use the RAN rules to determine when to change access for EPC connectivity. For example, if the UE connects to EPC over 3GPP access and the RAN rules trigger a PDN connection handover to WLAN, the UE may hand over all existing PDN connections from 3GPP access to WLAN, if all these PDN connections are offloadable.
5. Summary & Proposal
The above discussion can be summarized into the following proposal.
When the UE is provisioned with and supports both ANDSF rules and RAN rules:
1. When the UE can simultaneously route IP traffic across 3GPP and WLAN access, the UE shall apply traffic steering as follows:

a. 
When the UE has an active IARP and/or ISRP rule, the UE shall apply traffic steering according to this rule and shall ignore RAN rules for traffic steering. 

b. 
When the UE has no active IARP or ISRP rule, the UE shall apply traffic steering according to the RAN rules. In this case, the UE shall apply the RAN rules to determine when PDN connection handover to/from WLAN should be executed.
2. When the UE cannot simultaneously route IP traffic across 3GPP and WLAN access, the UE shall apply the active ISMP rule to determine if EPC connectivity is preferred over WLAN access or over 3GPP access. In this case, the UE shall not apply any RAN rules. When the UE has no active ISMP rule it may use the RAN rules to determine when to change access for EPC connectivity. For example, if the UE connects to EPC over 3GPP access and the RAN rules trigger a PDN connection handover to WLAN, the UE may hand over all existing PDN connections from 3GPP access to WLAN if all these PDN connections are offloadable.
3. For WLAN selection, if the UE has an active WLANSP rule, the UE shall apply this rule as specified in TS 23.402 for selecting a WLAN access network. Otherwise, the UE shall use the WLAN identifiers provided by RAN as part of the RAN assistance information.
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