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Abstract of the contribution: This contribution provides issues and solution on how to handle the IARP and the ISRP in roaming case. 
1
Discussion

In the last SA2#98 meeting, there was discussion on inter-APN routing policy (IARP) in the roaming scenario. The related LS on OPIIS (S2-132008/C1-132644) was sent from CT1#83. In the discussion, it was identified as an issue how to handle the conflict between output of IARPs from HPLMN and output of policies from VPLMN. This issue is related to the bullet 3 of the question 2 in the LS. This contribution is intended to clarify the issue and provide the relevant solution. The detailed questions were shown as below.

Q2. 3GPP TS 23.402 does not address IARP in the roaming scenario, like it does for ISRP and ISMP. CT1 believes that there are open stage 2 questions with respect to IARP in the roaming scenario which cannot be solved by using the same approach as for ISRP/ISMP, including:

· specificities of home-routed vs. local breakout scenario
· the need to always prioritize IARP provided by H-ANDSF at least in some scenarios
· interaction between the rules IARP provided by H-ANDSF and ISRP/ISMP provided by V-ANDSF
CT1 would like to request stage 2 guidance from SA2 in this matter.

[Agreement in SA2#98]

Regarding to the roaming issue, it was agreed that VPLMN shall not provide Inter-APN Routing Policies, and the UE shall ignore any Inter-APN Routing Policy, which is delivered by a VPLMN. Therefore, when the UE is roaming to a VPLMN, it may evaluate IARPs from H-ANDSF and ISRPs from V-ANDSF.

[Discussions in SA2#98]

A UE capable of routing IP traffic simultaneously over multiple radio access interfaces can use the Inter-System Routing Policies (ISRP) and the Inter-APN Routing Policies (if any). The solution under discussion was that a UE evaluates IARPs first and then ISRPs. In practice, IARP can make 3 matching results such as NSWO, APN and none. On ISRP, the matching result can be NSWO, IFOM and none. So, the number of full combination is 9 and each case should make result clearly. Following table shows the matching result with IARP and ISRP.
	Output of IARP
	Output of ISRP
	Matching result with IARP and ISRP (Progress of SA2#98)
	Matching result with IARP and ISRP
(Issues / Proposal)

	NSWO
	NSWO
	NSWO
	　

	NSWO
	IFOM
	NSWO
	　

	NSWO
	NONE
	NSWO
	　

	APN
	NSWO
	NSWO (?)
	Issue 1

	APN
	IFOM
	　
	Issue 2

	APN
	NONE
	　
	APN

	NONE
	NSWO
	　
	NSWO

	NONE
	IFOM
	　
	IFOM

	NONE
	NONE
	　
	NONE


The first and the second columns show the output of IARP and the output of ISRP, respectively. The third column is the matching results which were made last meeting and the last column is the proposed results. 
In the last meeting, we made some progresses and the following sentences were drafted for them.
- If an IP flow matches an IARP selecting the interface used for non-seamless WLAN offload then the UE does not need to evaluate ISRPs.
( This covers the first 3 cases and there is no issue. 

- If an IP flow matches an IARP and an ISRP for NSWO then the UE shall apply the matching ISRP (i.e. NSWO). 
( This covers the 4th case and it was decided to select NSWO in the last meeting. But this case should be reconsidered as issue 1. 
1.1 Analysis and discussion
From the table, the last 4 rows don’t have issue because one of the pair has none matching result. The other pair can be selected as the result. The remaining case is that IARP selected an APN and ISRP selected IFOM(5th case), and has an issue to be clarified (issue 2).
Issue 1. IARP selects an APN and ISRP selects NSWO.

Scenario 1) If there are operator-specific applications in the UE that are provided by the HPLMN and that require to be transported over a specific APN. The applications can obtain connectivity only if the appropriate APN is used. In such case, the HPLMN will bind those applications to the specific APN in IARP. But, ISRP provided by the VPLMN is to force the use of NSWO for the traffic. Here, the issue was how to select the appropriate IP interface for the traffics. For this, the two alternatives were proposed.
Alternative 1-1) IARP always has priority.
It was proposed that the IARP should have precedence over ISRP. Because it would be simpler from the UE and from the operator’s point of view.
Alternative 1-2) Selection is performed based on a configuration.
Currently, V-ANDSF has priority on H-ANDSF on how to route traffic. For the specific case of IARP selecting an APN, two cases are available as follows:
- If the HPLMN knows that such traffic MUST be mapped to that APN and cannot be carried over NSWO, then the HPLMN sets the priority

- If the HPLMN simply expresses a priority for the mapping to an APN but is willing to allow the VPLMN to carry that traffic over NSWO, it simply does not set the priority. This allows to maintain the VANDSF > HANDSF model whenever possible
With this flexibility, it is possible to conserve the current ANDSF model as much as possible. This priority can be assigned per PLMN.
Discussion 1) It is needed to select one alternative and implement it to the CR. 

Issue 2. IARP selects an APN and ISRP selects IFOM.

This issue can be divided into two cases according to the relationship between the APN and the IFOM rule. The detailed are as follows.

2.A) IFOM is applicable for the selected APN
If a UE has a PDN connection which is IFOM capable, access technology should be decided. In this case, IARP is used for APN selection and ISRP for IFOM are evaluated for selecting access technology. 

Discussion 2) It is needed to decide whether above scenario and solution are valid and are implemented to the CR.
2.B) IFOM is not applicable for the selected APN.
Scenario 2) A UE established a PDN connection to cellular access (APN1) in a VPLMN. The UE established a PDN connection with an APN (APN2) via Wi-Fi access in the VPLMN and the PDN connection was IFOM-capable. IARP provided by HPLMN is created to use APN1 for a flow. ISRP provided by the VPLMN is to force the use WLAN for the flow. Here, the issue was how to select the appropriate IP interface for the traffics. 
Alternative 2-1) IARP always has priority,
The reason for this case is same with alternative 1-1 in Issue 1.
Alternative 2-2) Selection is performed based on a configuration.
For legacy UEs, policy from VPLMN was already provided for that kind of traffics in the VPLMN. The legacy UEs followed the rule for the traffics. If IARP is always preceded over the ISRP, rel-12 UEs make different behavior in the VPLMN’s point of view. So, this case also needs to have flexibility for the selection.

Discussion 3) It is needed to decide whether the scenario 2 is valid and which solution is implemented to the CR.
2
Proposal

It is proposed to agree the following 3 proposals. 
Proposal 1) On issue 1, fixing the priority to IARP may not be satisfied to VPLMN operator. In some cases, flexibility to follow the VPLMN rule is needed. Therefore, the alternative 1-2 is proposed for the solution.

Proposal 2) On issue 2.A, if IFOM is applicable for the selected APN, ISRP for IFOM should evaluated for selecting access technology.
Proposal 3) On issue 2.B, the scenario 2 is valid and it is proposed to implement the alternative 2-2 as the solution. 
Proposal 4) If there is no matching result in IARP, UE evaluates ISRP and follows the outcome of that evaluation. 

If they are agreeable, the following text is proposed to be added in TS 23.402. The relevant CR is S2-133473.
< Proposed text for TS 23.402>
A UE capable of routing IP traffic simultaneously over multiple radio access interfaces uses the Inter-System Routing Policies (ISRP) and uses also the Inter-APN Routing Policies (if any). The UE determines how to route an outgoing IP flow by evaluating first the Inter-APN Routing Policies and then the Inter-System Routing Polices. If an IP flow matches an IARP selecting the interface used for non-seamless WLAN offload then the UE does not need to evaluate ISRPs for this flow. <Proposal 1> If an IP flow matches an IARP selecting the interface used for an APN and the HPLMN has set the Mapping Priority in IARP for this IP flow (possibly for the specific VPLMN), then the UE shall not apply the active ISRP matching this IP flow if the active ISRP rule selects NSWO for the IP flow. <Proposal 2>If an IP flow matches an IARP selecting the interface used for an APN and IFOM is applied for the APN, ISRP is evaluated for selecting access technology. <Proposal 3>If an IP flow matches an IARP selecting the interface used for an APN, IFOM is not applied for the APN and the HPLMN has set the Mapping Priority in IARP for this IP flow (possibly for the specific VPLMN), then the UE shall not apply the active ISRP matching this IP flow if the active ISRP rule selects IFOM for the IP flow. <Proposal 4>If no matching valid IARP rule is found then the UE evaluates ISRP and follows the outcome of that evaluation. 
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