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1.
Introduction

A new WID was approved at SA#63 [1] for SA2 to address SA2 aspects work started by RAN2 [2]. Amongst a number of items to be dealt with by SA2 is the OPI (Offload Preference Indicator), in scenarios with ANDSF.
RAN2 whilst agreeing a 2-bit indicator is needed could not agree what it is or how it is used (even the name was controversial). The definition and handling of OPI was left for SA2 to address as part of their WID. The LS from RAN2 [2] indicates:

The following parameters may be signalled by the RAN and used by the ANDSF:

1. Offload Preference Indicator (OPI)

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.:

2. 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.

3. 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).  

4. 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.  

2.
Discussion

2.1
Use of OPI

The OPI would be signalled by the eNB and when received by a UE would be assessed against the OPI configured in the UE’s ANDSF policies in order to determine whether or not offloading to WLAN can take place, when the other offloading criteria are fulfilled (load conditions in the cell and at the AP, radio conditions).
The OPI is relevant only in scenarios with ANDSF, and should provide additional value to an operator for both WLANSP and ISRP. Alternative 2 in the LS from RAN2 is only relevant to ISRP. Alternative 3 seems only applicable to ISRP as well, or said otherwise, it is not clear how Alternative 3 would work with WLANSP. 

It is also important that cellular offload does not yield WLAN overload. Alternatives 2 and 3 in the LS from RAN2 could in fact create a traffic surge on WLAN. On the contrary, alternative 1 could allow throttling the offloading to WLAN, in a similar fashion as access classes work today such that the operator could control with the OPI the proportion of UEs that would be offloaded to WLAN (when the other offloading criteria are fulfilled). A 2-bit OPI would only allow a coarse granularity, but a finer OPI could also be considered, which would not only allow treating UE on a subscriber sub-groups basis (such as gold/silver/bronze) but also on a proportional basis (e.g. similar to AC today); Ten different OPI values should be sufficient.
We therefore recommend SA2 proceed with alternative 1 in Release 12 such that the OPI can be used in ANDSF to differentiate subscriber sub-groups. Having more than 2 bits for OPI would allow a finer UE offloading granularity. Ten different OPI values should be sufficient.
2.2
OPI signalling

Based on the recommendation in §2.1, it is clear that RAN2 should allow for signalling more than one OPI. If the OPI is purely hierarchical (platinum, gold, silver, bronze), a threshold approach would be appropriate such that activating a given level (e.g. bronze) would implicitly activate all higher levels if any (e.g. silver, gold, platinum). However, as explained previously, alternative 1 whilst allowing to differentiate subscriber sub-groups, should not imply only hierarchical sub-groups as such, but, should allow also e.g. equally sized random groups (similar to AC). To this end, an adequate signalling is an OPI bitmap of which each bit points to a given OPI value and indicates its activation status.
SA2 should recommend RAN2 to define a signalling from the eNB that allows a multiplicity of OPIs to be indicated, by means of a bitmap of which each bit corresponds to a different OPI and indicates whether or not this OPI is active.
2.3
Definition
Based on the proposals in §§2.1 and 2.2, a definition of OPI is proposed:

Offload Preference Indicator (OPI): The OPI allows a network to indicate whether a UE is to offload to WLAN when other offloading criteria (load and radio conditions, see RAN specifications) are fulfilled. A UE is configured with one of ten different OPI values as part of ANDSF policies. The RAN indicates which OPI values are active (i.e. offloading) in a given cell by means of a bitmap. 
3. Conclusions

This contribution recommends 

· SA2 proceed with specifying the OPI such that it can be used in ANDSF to differentiate subscriber sub-groups. Ten different OPI values should provide sufficient UE offloading granularity.
· The signalling of OPI by the RAN be done by means of a bitmap of which each bit corresponds to a different OPI and indicates whether or not this OPI is active.

We believe this proposal offers adequate functionality in Rel-12. Further enhancements could be considered in Rel-13.
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