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Abstract of the contribution: It is proposed to discuss the issues incoming from RAN2 and to decide a way forward.
1. Introduction
RAN2 have been working on 3GPP/WLAN radio interworking study to identify solutions to improve 3GPP/WLAN interworking. RAN2 have identified three solution directions which are captured in TR 37.834.
Before making their way forward in Rel-12, RAN2 has issued notable questions on the feasibility of solutions. In this contribution, it is proposed to current status of functionalities on this aspect from the viewpoint of SA2.
2. Discussion
Issue #1: Level of granularity in offloading control
Question from RAN2: Which of the three levels of offload granularity (i.e. UE level, APN level, radio bearer level) to WLAN can be supported in Rel-12?
In Rel-12 architecture with ANDSF, following offloading granularities are supported. 
· Per-UE: ISMP can be used for per-UE seamless offloading control.

· Per-APN: ISRP can be used for per-APN seamless (i.e., MAPCON) or non-seamless (i.e., NSWO) offloading control.

· Per-IP flow: ISRP can be used for the per-IP flow seamless (i.e., IFOM) or non-seamless (i.e., NSWO) offloading control. For IFOM, DsMIP should be implemented in both UE and PGW.
It shall be noted that per-IP flow mobility supported in the current specification is somewhat different from the bearer level control. This is because there is no radio/EPS bearer concept in the UE implementation for the WLAN access. More specifically, the current UE implementation for WLAN access does not require any information for allowing the UE to map IP flow(s) to an EPS bearer.
On the other hand, without ANDSF, RAN nodes cannot provide per-APN and per-IP flow control in Rel-12 because RAN nodes do not have any information on APN or IP flows currently.
Observation A. In rel-12 ANDSF, per-UE, APN, and IP flow mobility can be supported. There has been no concept of per-bearer mobility in 3GPP specifications. Without aid of ANDSF, RAN-based solution(s) cannot provide per-APN and per-IP flow mobility because RAN nodes do not have any information on APN or IP flows.
Issue #2: Possibility of detach problem
Question from RAN2: Is it feasible to avoid UE DETACH (in case of LTE) for per-UE offloading?
If the UE is detached from the EPS, some services (e.g., voice call and SMS) cannot be provided to the UE. So, it is preferable for both users and operators to avoid the UE from being detached. According to the current specification, the UE requires at least a single EPS bearer for maintaining its attached status in EPS. In per-APN or per-IP flow offloading control, it is relatively easy to achieve this, e.g., providing UE with ISRP to maintain PDN connection(s) for IMS APN in the LTE side. However, when per-UE offloading control (i.e., ISMP or non-seamless per-UE offloading) is applied, all PDN connections are moved to WLAN from the LTE, which eventually makes the UE become detached state in EPS.
If the UE gets detached from the EPS due to per-UE offloading, following methods can be used to retain voice call or SMS services:

1. Providing voice/SMS over legacy network (e.g., GERAN/UTRAN): This solution cannot be applied when the operators have not deployed 2G/3G network, or the UE supports only the single mode operation (e.g., UE with the LTE modem only).
2. Providing voice/SMS over WiFi: This solution can be used when the WLANs are connected to the operator network (e.g., IMS through EPS). 
As ISMP is designed for the seamless offloading, WLAN in this case would be connected to the core network, and the important services can be provided through WLAN (i.e., using alternative 2). That is, if the operators use per-UE offloading control for seamless offloading (i.e., ISMP), there would be less problem(s) even if the UE becomes detached status due to WLAN offloading.

On the other hand, if the use cases considered by RAN2 are per-UE non-seamless offloading, only alternative 1 is the option. However, as stated above, the applicability of this solution is restricted as it depends on both the network deployments and the UE implementations.
Observation B. There is no way to avoid the UE from being detached in EPS if per-UE offloading is used, which may result in the loss of voice/SMS services for the UE in particular the case of non-seamless offloading.
Issue #3: Confliction between policies from RAN and ANDSF
Question from RAN2: Is there any issue if the RAN rule/command makes the UE deviate from the access priority provided by ANDSF? In particular, is there any issue if the RAN rule/command makes the UE deviate from ANDSF ISRP?
Major issue from the confliction between policies from RAN and ANDSF would be the unpredictable UE behaviour from the viewpoint of operators. Without strict priority among offloading policies (e.g., ANDSF policy and RAN rules), how to operate with those two policies can be up to UE implementation. This results in the unpredictable UE behaviour. On the other hand, if per-UE RAN rules are given a higher priority than the ANDSF policy, service specific (e.g.,, per-APN or per-IP flow) control is not possible. For example, when the ANDSF policies indicate UE to offload only internet PDN connection, and RAN nodes indicate UE to offload the whole PDN connections, the UE may loss the voice or SMS services.
Observation C. Without strict priority among offloading policies, UE behaviour will be unpredictable to operators, if RAN rules deviate from ANDSF policies. If per-UE RAN rules are given a higher priority than the ANDSF policy, the UE may loss the voice or SMS services.
Issue #4: Expected roaming problem
Question from RAN2: Is there an issue with RAN rule/command affecting access network selection or traffic steering decision in case of roaming (e.g., user in VPLMN configured by Home PLMN with ANDSF)?
Since there is no subscription information exchange between two operators with respect to WLAN offloading in Rel-12, either core networks or RAN nodes in VPLMN do not have any information on the WLAN offloading preference (e.g., based on charging plan) of HPLMN and users. Therefore, RAN rule would be formed in consideration of only the preference of VPLMN. In this case, for example, the RAN nodes in VPLMN may commend UE to select the service provider #A although the HANDSF policy prefers the service provider #B. Similarly, users do not want to use WLAN offloading, and this kind of agreement can be made between users and HPLMN. HPLMN may not provide ANDSF policies because users do not want to use the operator controlled WLAN offloading . In this case, there can be a problem if VPLMN offloads traffic by using RAN-based solution without considering this agreement for such users.
Observation D. In rel-12, RAN nodes in VPLMN do not have any information on the WLAN offloading preference/agreement of HPLMN and users. If the RAN rule is provided to the UE without ANDSF policies or it deviates from ANDSF policies, this may result in the loss of roaming control as well as the degradation of user experience.
3. Proposal
It is proposed to discuss the above outstanding issues and decide the input to RAN2 based on the following observations:
Observation A. In rel-12 ANDSF, per-UE, APN, and IP flow mobility can be supported. There has been no concept of per-bearer mobility in 3GPP specifications. Without aid of ANDSF, RAN-based solution(s) cannot provide per-APN and per-IP flow mobility because RAN nodes do not have any information on APN or IP flows.
Observation B. There is no way to avoid the UE from being detached in EPS if per-UE offloading is used, which may result in the loss of voice/SMS services for the UE in particular the case of non-seamless offloading.
Observation C. Without strict priority among offloading policies, UE behaviour will be unpredictable to operators, if RAN rules deviate from ANDSF policies. If per-UE RAN rules are given a higher priority than the ANDSF policy, the UE may loss the voice or SMS services.
Observation D. In rel-12, RAN nodes in VPLMN do not have any information on the WLAN offloading preference/agreement of HPLMN and users. If the RAN rule is provided to the UE without ANDSF policies or it deviates from ANDSF policies, this may result in the loss of roaming control as well as the degradation of user experience.
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