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1. Discussion
Fig. 1 below shows the general structure of the Inter-System Routing Policy (ISRP) as currently specified. 
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Fig. 1: An example of ISRP Policy (structure according to current specifications)

It is noted that:  

1. The ISRP policy is composed by one or more ISRP rules, one of them is chosen as “Active” and it is applied by the UE, if the UE can simultaneously route IP flows over multiple access networks.

2. Each ISRP rule includes three types of sub-rules: Sub-rules “for IFOM”, sub-rules “for MAPCON” and sub-rules “for NSWO”. 

3. Every sub-rule has a rule priority that indicates the relative priority of this sub-rule with respect to the other sub-rules is the same ISRP rule.

4. The UE evaluates the sub-rules “for MAPCON” in priority order and determines which access network should be used for establishing a PDN connection to a certain APN.

5. The UE evaluates the sub-rules “for IFOM” and “for NSWO” in priority order and determines how to route a certain IP flow. The first sub-rule that matches the IP flow is applied.

Fig. 2 illustrates the proposed structure of the recently introduced Inter-APN Routing Policy (IARP). The figure does not intend to get into stage-3 details but rather to clarify the stage-2 components of IARP. It is noted that:

1. The proposed structure of IARP policy is very similar to the existing structure of ISRP policy (see Fig. 1).

2. The IARP policy is composed by one or more IARP rules, one of them is chosen as “Active” and it is applied by the UE.
3. Every IARP rule includes two types of sub-rules: Sub-rules “for APN” routing and sub-rules “for NSWO”. Every IARP rule can have multiple sub-rules “for APN” and multiple sub-rules “for NSWO”.
4. The sub-rules “for APN” are used to determine which IP flows should be routed inside specific PDN connections.
5. The sub-rules “for NSWO” are used to determine which IP flows should be non-seamlessly offloaded to WLAN access.

6. Every sub-rule has a rule priority that indicates the relative priority of this sub-rule with respect to the other sub-rules in the same IARP rule.

7. The UE can evaluate all sub-rules in the active IARP rule based on their rule priority. The first sub-rule that matches an IP flow is used to decide how this IP flow should be routed.
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Fig. 2: An example of IARP Policy (proposed structure)

It can be seen from Fig. 1 and Fig. 2 that a UE which has both an active IARP rule and an active ISRP rule (i.e. a UE that can simultaneously route IP flows across multiple radio accesses) can have two sets of sub-rules “for NSWO”: one set in the active IARP rule and another set in the active ISRP rule. 
Is there any good reason for the UE to apply two different sets of sub-rules “for NSWO”? One scenario that this might be useful is when the UE is roaming and has selected to use an active ISRP rule and an active WLANSP rule from the rules provided by the VPLMN and an active IARP rule from the HPLMN. This can happen when:

(a) The UE is configured to not “prefer the WLANSP rules from the HPLMN” (see TR 23.865). In this case, the HPLMN allows the VPLMN (a) to provide WLAN selection rules to UE and (b) to control the routing behavior of UE (by mean of ISRP sub-rules “for MAPCON”, “for IFOM” and “for NSWO”). Yet, the HPLMN can control which IP flows are routed inside PDN connections (via its own IARP rule). Assuming that the active IARP rule is evaluated first, the UE checks first if an IP flow should be routed inside a PDN connection and if it is not routed inside a PDN connection, it is routed according to the ISRP sub-rules of the VPLMN. 
In this situation, would the HPLMN be interested also in providing its own sub-rules “for NSWO” (inside IARP)? This seems reasonable to assume: Although the HPLMN allows the VPLMN to control which WLANs are selected by the UE and which access is selected for establishing PDN connections (via the sub-rules “for MAPCON”), the HPLMN may still prefer to steer some traffic to (any) WLAN for its roaming users. For example, if the HPLMN provides some services over the public Internet (so they are accessible over WLANs too), then it may prefer the roaming UEs to access these services over WLAN outside any PDN connection. Thus, it is reasonable to assume that the HPLMN should be allowed to provide its own sub-rules “for NSWO” to roaming UEs even when they are configured to not “prefer the WLANSP rules from the HPLMN”.
(b) The UE is configured to “prefer the WLANSP rules from the HPLMN” but the UE couldn’t find at its present location a WLAN preferred by the HPLMN. In this case, the UE would also select to use an active ISRP rule and an active WLANSP rule from the rules provided by the VPLMN and an active IARP rule from the HPLMN (see TR 23.865). It is obvious that, as compared with case (a), the HPLMN now prefers to exercise more control over the UE behavior: It prefers to control the selected WLANs and the routing behavior of the UE. So, as concluded for case (a), it is reasonable to assume that the HPLMN should be allowed to provide its own sub-rules “for NSWO” to roaming UEs.
From the above considerations it is concluded that a UE which can simultaneously route IP flows across multiple radio accesses should be able to apply two different sets of sub-rules “for NSWO”: one set from the HPLMN (inside the active IARP rule) and another set from the VPLMN (inside the active ISRP rule). When the UE has two such active sets of sub-rules “for NSWO”, the UE evaluates first the sub-rules “for NSWO” inside the active IARP rule and then the sub-rules “for NSWO” inside the active ISRP rule. Actually, the UE can evaluate first all the sub-rules in the active IARP rule and then all the sub-rules in the active ISRP rule. This would greatly simplify the UE procedures.
Proposal

The following principles are proposed in order to specify the stage-2 details of IARP and to clarify how the UE handles the provisioned ISRP and IARP rules: 

1. The IARP policy should be specified inline with the strusture shown in Fig. 2. Specifically, each IARP rule should be specified to contain sub-rules “for APN” and sub-rules “for NSWO” (similarly to an ISRP rule that is specified to contain sub-rules “for IFOM”, “for MAPCON” and “for NSWO”).

2. UEs that can simultaneously route IP flows across multiple radio accesses can apply both an active IARP rule and an active ISRP rule. The UE evaluates first the sub-rules in the active IARP rule (in priority order) and then the sub-rules in the active ISRP rule (again, in priority order). This evalution applies to both non-roaming and roaming situations and independently to whether the active IARP rule and the active ISRP rule are provided by the same or by different PLMNs.
a. It is noted that in roaming situations the proposed evaluation order essentially gives preference to the HPLMN sub-rules “for NSWO” over the VPLMN sub-rules “for NSWO”.

3. UEs that cannot simultaneously route IP flows across multiple radio accesses do not apply ISRP rules (as per the current specifications). When such UEs are connected to EPC over 3GPP access, they use the sub-rules “for APN” in the active IARP rule to determine which IP flows should be routed inside specific PDN connections. When such UEs are connected to EPC over WLAN access, they use the sub-rules “for APN” in the active IARP rule to determine which IP flows should be routed inside specific PDN connections and they use the sub-rules “for NSWO” in the active IARP rule to determine which IP flow should be non-seamlessly offloaded to WLAN.

a. It is noted that in roaming situations, the VPLMN may control the WLANs selected by the UE (when the active WLANSP rule is provided by the VPLMN) and may control whether the UE uses 3GPP access or WLAN access for EPC connectivity (when the active ISMP rule is provided by the VPLMN), but the VPLM cannot control which IP flows are routed inside PDN connections and which IP flows are offloaded to WLAN. This limitation however is not new and results from the agreement to use IARP rules only from the HPLMN. 

The CR in document S2-133493 implements the above principles in TS 23.402.
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