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Abstract of the contribution: This contribution discusses how the OPI should be defined and how a corresponding comparison in ANDSF should work. 
Introduction

In the solution for 3GPP/WLAN Radio interworking, RAN2 has proposed that an OPI value is signalled by the RAN and that this value is compared by the UE to a comparison-value provided in the ANDSF policy. The LS from RAN2 (S2-140871) describes that the OPI can be used to trigger different actions, e.g.  for differentiating between subscribers, differentiating between traffic types and/or to trigger specific parts of the ANDSF MO. 

The following approaches have been identified by RAN2 for consideration: 

· greater/less than-approach, 

· equal to-approach

· bitmap-approach.

RAN2 has asked SA2 to consider these approaches: 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.
Below we discuss the approaches and make a proposal

Discussion
Background

RAN2 has described a number of use cases for the OPI in their LS (S2-140871). There are e.g. use cases where OPI is used to differentiate between subscribers, between traffic types and for triggering specific parts of the ANDSF policy.  This indicates that certain flexibility in the type of comparison approach is needed. Different operators may want to implement different use cases. 

Several operators have also expressed concerns that the OPI risk exposing sensitive information about the RAN, such as an indication of how loaded the cell is. The OPI should thus be defined in a way that avoids such risk.

Semantics of OPI

To avoid exposing sensitive RAN information and also allow different operator use cases for the OPI we think that the OPI should be an opaque parameter whose setting is operator specific. This approach has the advantage that based on the advertised OPI value nobody can have any conclusion of the current state of the RAN or the current offloading policy of the operator. This requires a coordinated configuration of RAN and ANDSF policies for OPI within the scope of an operator. 
Roaming UE using H-ANDSF policies would ignore the OPI provided by the VPLMN. This is similar to the current agreement that the roaming UE that uses H-ANDSF rules ignores the thresholds (RAN Assistance parameters) provided by VPLMN. 

Proposal 1: OPI is defined to be an opaque parameter that is operator specific

Comparison approach

In order to provide the greatest flexibility to the operators, the “bitmap-approach” is preferable. With “bitmap” approach we mean that the OPI is a bitmap and the OPI provided by RAN is compared against a bitmap in the ANDSF policy, i.e. the ANDSF client makes a bit-by-bit comparison with the OPI-bitmap in the ANDSF rule. There may also be a bitmask in the ANDFS rule that instructs the UE for what bits should match and what bits should be ignored. For example: The ANDSF rule contains an OPI-bitmap = 0111 and an OPI-bitmask 1100. If the RAN provides an OPI =0100 to the UE the condition would be fulfilled. If the RAN provides an OPI=0011 to the UE the condition would not be fulfilled. 

This approach would allow the OPI to be used for subscriber differentiation or traffic differentiation or both in the meantime. For example, if the OPI is placed in the validity conditions of ISRP rules, then it could be used for either subscriber differentiation, traffic differentiation or both depending on how the policy is configured. 

This approach has several benefits:
· With this solution, the greater/less than-approach and the equal to-approach, and even arbitrary OPI policies are possible. For example, to express a “greater than” policy in ANDSF with the bitmap-approach, one would assume an ordering and the ANDSF rule could contain a list of the allowed OPI bitmaps. To create an “equal-to” comparison, the ANDSF rule could contain only a single OPI bitmap. Therefore, with this solution it is possible to also realize the greater/less than-approach and the equal to-approach.
· It is also possible to create arbitrary differentiation between users and/or traffic types. This property is important for example if the operator has a scenario where in one cell it is beneficial to push gold users to WLAN before bronze users (e.g. if the WLAN connectivity is very good) while in another cell it is beneficial to push bronze users to WLAN before gold users. For example, if the OPI is used to differentiate between subscriber classes A, B and C, with the bitmap-approach it is possible to create a policy as indicated below: 

· A user:

· Prio 1: WLAN if OPI = 0010 or OPI=0011
· Prio 2: 3GPP

· B user:

· Prio 1: WLAN if OPI = 0010 or OPI=0011 or OPI=0001
· Prio 2: 3GPP

· C user:

· Prio 1: WLAN if OPI = 0001 or OPI=0010

· Prio 2: 3GPP 

This is also illustrated in the figure below
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On the other hand, with just a “greater-than” approach this is not possible. The “greater-than” approach assumes that more and more subscribers are included as the OPI value increases. This is illustrated in the figure below. This approach may be ok in case the OPI is a “linear” parameter but if the RAN sets the OPI value based on different RAN properties then the linear approach is not sufficient. 
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· RAN2 has not finalized the value range for the OPI, but it is our understanding that quite a limited set of values have been discussed (e.g. a value expressed in 2-4 bits). Therefore the “bitmap” approach (or equivalently “list of OPI values”) should be a feasible approach.

Proposal 2: The UE compares the OPI received from RAN with the OPI in ANDSF using a bitmap approach
Proposal
It is proposed to agree on the following:

Proposal 1: OPI is defined to be an opaque parameter that is operator specific

Proposal 2: The UE compares the OPI received from RAN with the OPI in ANDSF using a bitmap approach

A corresponding CR to 23.402 is provided in S2-141801.
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