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1. Introduction
In the LS R2-141026/S2-140871, RAN2 has defined three different options for Offload Preference Indicator (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.”

During SA2 #102 meeting, the OPI was discussed with the following outcome as captured in the SA2 LS S2-141506: 

“SA2 believes that OPI is useful and all the solutions identified by RAN2 are technically feasible (as a scalar or as a bitmap) to be used by ANDSF. 

Several operators expressed concerns that the greater/less than approach might expose the RAN load to UEs, and these operators believe that the bitmap approach might avoid this issue. Several companies expressed issues in roaming scenarios related to the interpretation of the broadcasted OPI by the inbound roaming UEs. They expressed the view that, when the Home ANDSF rules are used with OPI, the semantics should be specified by 3GPP to avoid complexity in the configuration of OPI and Home ANDSF rules if the interpretation of the OPI is not the same in different PLMNs. 

SA2 will further discuss the semantics of OPI and asks RAN2 to provide further information on the semantics of the OPI from their viewpoint.”

During RAN2 #85bis meeting, RAN2 discussed the SA2 LS including the semantics that may be conveyed to SA2. However RAN2 did not provide any further clarifications and concluded to have SA2 finalize the semantics and use of OPI within ANDSF solution.

The present document further discusses the use and semantics of OPI and provides a recommended way forward.
2. Discussion
2.1 Use of OPI
Based on the LS from 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. Triggering of specific part of ANDSF policies 

Why is the OPI 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 be taken into account by the UE when deciding to offload traffic to or from WLAN. For example in order to offload more traffic to WLAN the RAN can set RAN assistance thresholds (for example, higher RSRP thresholds) in a way that leads to more traffic being offloaded to WLAN. However, such approach forces a “blanket” offload of traffic without taking into consideration the type of user, user grouping or type of traffic. 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. The ability to selectively target for example subscriber sub-groups or traffic type for offload to WLAN or offload back to E-UTRAN/UTRAN offers an invaluable tool to the operator to effectively manage during traffic offload user experience (e.g. improve user experience or avoid degrading user experience) in a way that is consistent with the agreed contractual SLA (service level agreement) between the operator and the subscriber. The OPI allows the operator to perform targeted traffic offload without incurring the cost of dedicated signaling overhead over the air interface.
Observation 1: The OPI is used to provide differentiated user experience when deciding to offload traffic to WLAN that is consistent with the agreed SLA.
Observation 2: The OPI provides the operator the ability to perform targeted traffic offload without incurring the cost of dedicated signaling overhead over the air interface.
According to the current time SA2 time budget for Release 12, SA2 is expected to complete SA2 aspects of 3GPP/WLAN radio interworking in SA2 meeting #103 i.e. this meeting. Considering the limiting time budget, it is proposed for Release 12 to adopt a simple solution with minimum specification and implementation impact.

Proposal 1: The solution adopted within SA2 should be a simple solution with minimum impact in terms of specification and implementation impact. 

Proposal 2: Only OPI for subscriber sub-groups differentiation shall be supported in R12. Additional OPI functionality can be studied in future releases.
Configuring an OPI value within ANDSF rules and decision to broadcast OPI 
As alluded to above, several factors will be taken into account when deciding to configure OPI within ANDSF rules. An operator may wish to target a specific subscriber sub-group or a specific traffic type or application type or a specific part of ANDSF policy. A key variable of this will be what is allowed by the contractual SLA between the operator and the subscriber. Other variables may include factors such as service usage profile, mobility profile, geographical area, network configuration/capability, time of the day and so forth. Several operators have expressed concerns about the possibility of the RAN load being derived from OPI. While RAN load might be one input in broadcasting an OPI value, this is by no mean the only input and shall not be the only input in the decision to broadcast a particular OPI value.  
Observation 3: The OPI value does not indicate RAN load conditions but RAN load may be a trigger to broadcast an OPI value in order to target, for example, a specific subscriber sub-group. The OPI value does not have a direct correlation with RAN load.
Observation 4: The OPI value is configured in ANDSF rules taking into account contractual SLA between the operator and the subscriber
Use of OPI in Roaming Scenario

During the SA2 meeting #102, it has been decided that when the UE is roaming, assuming default thresholds are allowed in the ANDSF, if the ANDSF rules from HPLMN apply and the UE has received RAN assistance parameters from the radio access network, the UE shall use the thresholds from the ANDSF and shall ignore the corresponding RAN assistance parameters.. Having that in mind, it is reasonable to assume that when the UE is roaming and the H-ANDSF rules apply, the UE shall ignore the OPI values provided by the RAN and shall ignore OPI conditions when evaluating ANDSF rules.
Proposal 3: When the UE is roaming and the H-ANDSF rules apply, the UE shall ignore OPI conditions when evaluating ANDSF rules.
When the UE is roaming and the UE is configured to prefer ANDSF rules from the VPLMN and ANDSF rules from VPLMN apply and the UE has received RAN assistance parameters from the RAN, it is proposed the UE to use the broadcasted OPI value from the RAN when the UE evaluates the ANDSF rules. In order to support such functionality it is proposed to  treat all roaming UEs in a network as a single class. Therefore a single OPI value can be reserved for all roaming UEs that these UEs will use to evaluate ANDSF rules when roaming.

Proposal 4: It is proposed to reserve a single OPI value intended for all roamers. When the UE is roaming and the V-PLMN rules apply, if OPI is provisioned in ANDSF rules and is broadcasted by RAN, the UE shall use it to evaluate OPI conditions in ANDSF rules.
2.2 OPI Representation and Signalling 

2.2.1 Bitmap vs Greater/Less-than approach

During SA2 meeting #102, several operators expressed concerns that the greater/less than approach might expose the RAN load to UEs, and these operators believe that the bitmap approach might avoid this issue. As reflected in Observation 3, in a smart implementation the OPI value doesn’t necessarily have a direct correlation with RAN load. However, the use of greater/less-than approach does give less flexibility to the operators since the operator cannot target for e.g. each subscriber sub-group separately.  Let’s consider the following greater than approach case: gold subscribers have an OPI value set to 1, silver subscribers an OPI value of 2 and bronze subscriber on OPI of 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 a more complex implementation is required in order to formulate an ANDSF rules to support offloading for all the OPI uses cases identified by RAN2. For example, in consideration to per traffic type differentiation using the greater/less-than approach, 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 5: The equal-to approach or bitmap approach offers the greatest flexibility for subscriber group and traffic-type differentiation and has less implementation impact on the UE.
Observation 6: The only approach to OPI representation which provides the flexibility to support any of the use cases identified by RAN2 (i.e. subscriber sub-groups differentiation, differentiation between traffic types, triggering specific part of ANDSF policies) is a bitmap approach or some form of enumerated list representation.

As captured in the introduction, RAN2 have asked SA2 asks to discuss which of these approaches (i.e. greater/less than-approach, equal to-approach or bitmap-approach) for the OPI are feasible. It is therefore proposed the following.
Proposal 5: SA2 should adopt an OPI bitmap comparison approach and recommend RAN2 to develop the necessary signalling in support of such approach.
In an OPI bitmap, each bit represents an offload class i.e. a grouping of traffics that is targeted for offload when the corresponding bit is set by the RAN in the OPI bitmap broadcasted by the RAN. In the case of subscriber sub-group differentiation, the offload class is on per user basis (i.e. user granularity level) and therefore each bit in the OPI bitmap is used to address a subscriber sub-group that can be targeted for traffic offload when the corresponding bit is set by the RAN in the OPI bitmap broadcasted by the RAN. For example, let’s assume a bitmap of 4 bits is used and the first bit starting from the left of the bitmap is assigned to gold users, the second bit is assigned to silver users, the third bit is assigned to bronze users and the fourth bit is assigned to roaming users (all of them being part of a single offload class). In this example, an OPI bitmap set to (1,0,0,0) in ANDSF means the user is a gold user. If an OPI bitmap (1, 0, 0, 0) or any other bitmap that includes the first bit set to 1 is signalled by the RAN and received by the UE which is a gold user, then the UE is being targeted for offload and should evaluate the traffic offloading rules. 
2.2.2 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 6: An OPI size of at least 4 bits is required.
2.2.3 Support for RAN Sharing

As captured in the LS S2-140871, RAN2 has agreed during RAN #85 that in RAN sharing environment the RAN should support signalling different values of assistance parameters for different PLMNs. It should therefore be possible for the RAN to signal different OPI value or different set of values or different bitmap for each PLMN sharing the RAN. 
Proposal 7: SA2 should recommend RAN2 to define signalling that allows RAN to indicate different OPI bitmap for each of the PLMNs sharing the RAN.
2.3 Definition of OPI
Based on the observations and proposals above, a definition for OPI is proposed.
Offload Preference Indicator (OPI):  The OPI received by the UE from the RAN through broadcast signalling is a parameter that allows the UE to decide based on the operator provisioned OPI value in the UE whether it is targeted for traffic offload. When the UE evaluates ANDSF rules, it shall exclude OPI conditions from the evaluation if there is no OPI value broadcasted by the RAN for the serving PLMN. In this release the OPI is UE specific and applies to all its offloadable traffic. The OPI is broadcasted as a bitmap within RAN assistance information. Each bit in the bitmap is used to address a subscriber sub-group that can be targeted for traffic offload.
NOTE 1: 
The OPI is somewhat similar to the SPID concept defined in 36.300: “The RRM strategy in E-UTRAN may be based on user specific information. The Subscriber Profile ID for RAT/Frequency Priority (SPID) parameter received by the eNB via the S1 interface or the X2 interface is an index referring to user information (e.g. mobility profile, service usage profile). The information is UE specific and applies to all its Radio Bearers. This index is mapped by the eNB to locally defined configuration in order to apply specific RRM strategies (e.g. to define RRC_IDLE mode priorities and control inter-RAT/inter frequency handover in RRC_CONNECTED mode).” It should be noted that the eNB use the SPID to set for e.g. the cell reselection priority i.e. the absolute priority of the carrier frequency signalled to the UE in the SIB based on eNodeB local configuration. 
3. Conclusions and recommendations

In this contribution, we discuss the use of OPI, aspects pertaining to the signalling and representation of OPI and made the following observations:

Observation 1: The OPI is used to provide differentiated user experience when deciding to offload traffic to WLAN that is consistent with the agreed SLA.

Observation 2: The OPI provides the operator the ability to perform targeted traffic offload without incurring the cost of dedicated signaling overhead over the air interface.

Observation 3: The OPI value does not indicate RAN load conditions but RAN load may be a trigger to broadcast an OPI value in order to target, for example, a specific subscriber sub-group. The OPI value does not have a direct correlation with RAN load.

Observation 4: The OPI value is configured in ANDSF rules taking into account contractual SLA between the operator and the subscriber
Observation 5: The equal-to approach or bitmap approach offers the greatest flexibility for subscriber group and traffic-type differentiation and has less implementation impact on the UE.

Observation 6: The only approach to OPI representation which provides the flexibility to support any of the use cases identified by RAN2 (i.e. subscriber sub-groups differentiation, differentiation between traffic types, triggering specific part of ANDSF policies) is a bitmap approach or some form of enumerated list representation.

It is proposed that SA2 discussed and agree to the following proposals.
Proposal 1: The solution adopted within SA2 should be a simple solution with minimum impact in terms of specification and implementation impact. 

Proposal 2: Only OPI for subscriber sub-groups differentiation shall be supported in R12. Additional OPI functionality can be studied in future releases.
Proposal 3: When the UE is roaming and the H-ANDSF rules apply, the UE shall ignore OPI conditions when evaluating ANDSF rules.
Proposal 4: It is proposed to reserve a single OPI value intended for all roamers. When the UE is roaming and the V-PLMN rules apply, if OPI is provisioned in ANDSF rules and is broadcasted by RAN, the UE shall use it to evaluate OPI conditions in ANDSF rules.
Proposal 5: SA2 should adopt an OPI bitmap comparison approach and recommend RAN2 to develop the necessary signalling in support of such approach.
Proposal 6: An OPI size of at least 4 bits is required.
Proposal 7: SA2 should recommend RAN2 to define signalling that allows RAN to indicate different OPI bitmap for each of the PLMNs sharing the RAN.
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