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1. Introduction
RAN2 has provided an LS (R2-141026/S2-xyz) summarising the impacts to the EPC, based on the 3GPP/WLAN work.  RAN2 has considered also the option where the RAN optionally signals an Offload Preference Indicator (OPI) that can be used by the ANDSF. In addition, RAN2 has summarised three different options for the OPI as summarised below:
“The OPI value signalled by the RAN is compared to a comparison-value provided in the ANDSF policy using an “equal to”-comparison (e.g. OPI_pointer = OPI value) or a “greater/less than” -comparison (e.g. OPI_threshold ≥ OPI_value) or can be compared to a bitmap (e.g. a set of allowed OPI values) to trigger specific actions, e.g.:

1. OPI can be used in ANDSF to differentiate subscriber sub-groups, i.e. gold/silver/bronze. For instance, different subscriber sub-groups may have different OPI thresholds/pointers in their ANDSF policies, so that bronze users are offloaded to WLAN first (when cellular load slightly increases) and gold users are kept on LTE till LTE capacity allows so.
2. OPI can be used to differentiate between traffic types, e.g. ANDSF ISRP policies for different IP flows may have different OPI thresholds/pointers so that best effort traffic is offloaded to WLAN first (when cellular load slightly increases).  

3. OPI can also be used to trigger specific parts of ANDSF policies and/or ANDSF MOs, OPI may be signalled to the UE in the form of a bitmap which can be compared to a bitmap [e.g. a set of allowed OPI values] stored in the ANDSF to trigger specific parts of ANDSF policies and/or ANDSF MOs.  In this case OPI value might be considered as kind of ANDSF MO index if there are multiple ANDSF MOs.”  

RAN2 asks SA2 in the LS to consider which of the options above for the OPI are feasible.
“Question 2: RAN2 asks SA2 to discuss which of these approaches (i.e. greater/less than-approach, equal to-approach or bitmap-approach) for the OPI are feasible.”

The present document summarises the advantages and disadvantages of each option and provides a recommended way forward.
2. Discussion
2.1 Usage of OPI within ANDSF 

Based on the LS sent by RAN2, OPI can be used for the following functionality
1. Support subscriber sub-groups differentiation

· For example, an operator may wish to target a specific subscriber group to offload first to WLAN

2. Support per traffic-type or APN differentiation (service based case)
· For example, an operator may wish to target UEs running specific services to offload first to WLAN

3. Support per application-type differentiation

4. Support a combination of the above functionality

Why the OPI is needed?

One of the objectives of the WLAN/3GPP radio interworking work is to improve user experience and optimize the use of operator controlled WLAN networks. The RAN assistance thresholds are sent by the RAN in order to provide additional conditions to UEs on when to offload traffic to a WLAN access. If a RAN operator wishes to offload more traffic to a WLAN access the RAN can provide, higher thresholds (for example, higher RSRP thresholds) forcing more traffic to be offloaded to WLAN. However, such approach forces a “blanket” offload of traffic without taking into consideration the type of user or type of traffic used. An additional RAN assistance parameter is required in order to enable a more focused and targeted traffic offload strategy for e.g. based on subscriber sub-group or traffic type. 

Observation 1: The OPI is used to provide differentiated user experience when deciding to offload traffic to WLAN.

In order to support such functionality the OPI value can be included within ANDSF rules as follows:

· To support subscriber sub-groups differentiation, OPI is inserted within ISRP, ISMP or IARP rules for e.g. as a leaf of ISRP, ISMP or IARP root node.
· To support per-traffic type or per service (APN)differentiation, OPI is inserted within ISRP  rules for e.g. as a leaf at the same level as  flow distribution rule node ( i.e. APN or IP flow description)  in ISRP MO tree.
· To support per application-type functionality the OPI value is inserted within IP traffic filters within ISRP or IARP rules
From the ANDSF rule perspective, rules to support subscriber differentiation have minimum implementation and specification impact, since the OPI value is simply inserted within the root node of ISRP, ISMP or IARP rules. 
Proposal 1: OPI value is inserted within the root node of ISRP, ISMP or IARP rules
In order to support traffic-type and/or application-type differentiation would require more complicated rules. In addition, such approach would be difficult to scale. An example of the complexity of having OPI to differentiate traffic-type and/or application-type is that each flow distribution rule in a flow distribution container (e.g. for “ForFlowBased” container) will need to be evaluated against OPI condition to determine the validity of the rules. When periodic re-evaluation of rules is carried out the OPI needs to be verified for as many traffic flow types as configured in the active rule.
Observation 2: A solution for OPI to differentiate subscriber sub-groups is a simple solution with minimum impact in terms of specification impact, implementation impact and impact on rule (re)evaluation. 
Observation 3: The use of OPI for application type differentiation is less scalable. 

Since SA2 is expected to complete SA2 aspects of 3GPP/WLAN radio interworking in the next two meetings, it is proposed for Release 12 to adopt a simple solution with minimum specification and implementation impact.

Proposal 2: The solution adopted within SA2 should be a simple solution with minimum impact in terms of specification and implementation impact. 
It is proposed for Release 12 to support OPI only for subscriber sub-groups differentiation use case.  Additional usage of the OPI value can be left to future releases.

Proposal 3: Only OPI for subscriber sub-groups differentiation shall be supported in R12. Additional OPI functionality can be studied in future releases.
2.2 OPI within ANDSF rules 

As captured in the introduction section, RAN2 asks SA2 to discuss which of the following approaches i.e. greater/less than-approach, equal to-approach or bitmap-approach for the OPI are feasible.  
In terms of flexibility for the operator to target specific subscriber sub-group for traffic offload, an equal-to comparison approach or bitmap comparison approach gives the greatest flexibility. The operator can separately target each subscriber sub-group with the RAN signalling an OPI value that matches the OPI value configured for the targeted subscriber sub-group. 
The use of greater/less-than approach gives less flexibility to the operators since the operator cannot target each subscriber sub-group separately. One example of Greater/less-than approach is the following. Let us assume a greater-than approach is used and let configure in ANDSF gold subscribers with OPI value set to 1, silver subscribers with OPI value set to 2 and bronze subscriber with OPI value set to 3. If the value of OPI broadcasted by RAN is 2, this would mean only bronze subscribers are subject to offload to WLAN while if the value of the OPI broadcasted by RAN is 0, gold, silver and bronze subscriber are all subject to offload to WLAN. The disadvantage of the greater/less-than approach is that additional assumptions are required in order to formulate an ANDSF rule to support offloading per subscription sub-group. For example if gold subscribers are offloadable, then silver subscribers and bronze subscriber must be offloaded to WLAN or if silver subscribers are offloadable then bronze subscribers must be offloaded to WLAN. In addition, it should also be noted that, in consideration to per traffic type differentiation, it is unclear if there is any obvious and agreeable offloading hierarchy between traffic types, such that if a specific traffic type is targeted for offload to WLAN then traffic types of lower hierarchy must be also offloaded to WLAN. The same issue applies if the operator wants to target both a specific subscriber sub-group and a specific traffic-type for offloading. It would be complicated to support such procedure using the greater/less-than approach.
Observation 4: The equal-to approach or bitmap approach offers the greatest flexibility for subscriber sub-group differentiation.
Proposal 4: An OPI bitmap comparison approach for subscriber sub-group differentiation shall be specified by SA2.
2.3 Size of OPI Value
The OPI size should be configured to support at least 4 subscriber sub-groups (e.g. platinum, gold, silver and bronze).  The OPI size should also account for the support of differentiation of roaming users from non-roaming users. Reserved values might also be required in support of additional use cases (e.g. traffic type or service differentiation) in future releases.

Proposal 5: An OPI size of at least 4 bits is required.
3. Conclusions and recommendations

The following are proposed for the usage of OPI within ANDSF.
Proposal 1: OPI value is inserted within the root node of ISRP, ISMP or IARP rules

Proposal 2: The solution adopted within SA2 should be a simple solution with minimum impact in terms of specification and implementation impact. 
Proposal 3: Only OPI for subscriber sub-groups differentiation shall be supported in R12. Additional OPI functionality can be studied in future releases.
Proposal 4: An OPI bitmap comparison approach for subscriber sub-group differentiation shall be specified by SA2.

Proposal 5: An OPI size of at least 4 bits is required.
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