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Abstract of the contribution: This paper discusses the information provided by OPI and proposes bitmap approach OPI design.
1. Introduction 
In S2-140871 (R2-141026) RAN2 indicates the OPI values can be signalled by RAN and be used in ANDSF. The following approaches were identified by RAN2:
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.  
Furthermore, in S2-141506 from SA2#102 meeting the following requirements are recorded: 
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. 

2. Discussion
From S2-140781, the OPI values can be signalled by RAN and be used in ANDSF. The OPI value signalled by RAN is expected to differentiate subscriber group, to differentiate traffic types for traffic offloading, and to trigger specific part of ANDSF policies and/or ANDSF MO.

Different OPI values can be provided by RAN for different subscriber groups according to the RAN load and the operator policy. 
The subscriber group of a UE could be indicated or configured by the network. When a UE is associated to a subscriber group, the UE applies the OPI value corresponds to the subscriber group. The mapping of subscriber groups and the OPI values can be many to one, i.e., one or more subscriber groups can apply the same OPI value. 

For the purpose of differentiating traffic types for traffic offloading as well as triggering specific part of ANDSF policies and/or ANDSF MO, the OPI can further designate the validity ANDSF rules by indicating to UEs the available RAN assistance parameters and the values valid for the corresponding RAN assistance parameters.

2.1 Bitmap approach OPI design

The following figure is an example of bitmap approach OPI design. 
As shown in Figure 1, there are two OPIs, OPI_1 and OPI_2, associated with two sets of subscriber groups (i.e., vip_user and heavy_user in this example). In order to differentiate subscriber groups and to triggering appropriate part of ANDSF policies and/or ANDSF MO, each OPI consists of 2 elements: sg_bitmap and RAN Assistance Parameters.
· sg_bitmap: this is a filter in the form of bitmap to distinguish the subscriber group(s) that can or cannot apply the OPI value. There may be more than one subscriber groups match the bitmap (e.g., use * to match multiple groups), the matched subscriber groups all apply the same OPI value.
· RAN Assistance Parameters: The RAN assistance parameters provided from RAN could be grouped into sets. This element is used to indicate the RAN assistance parameters and the corresponding values that UEs of the same set of subscriber group can apply. The same parameter name in different RAN assistance parameter sets may have different values. 

[image: image6.png]4 N

Prefer EPC access over WLAN

‘ISMP" rule

if (user_group matches OPI[vip_user].sg_bitmap) and
if (measured RSRP >=RAP_set [OPI[vip_user].RAN assistance
parameters].thresholdRsrpLow)

/

Prefer EPC access over WLAN

‘ISMP" rule \
if (user_group matches OPI[heavy_user].sg_bitmap) and
if (measured RSRP >=RAP_set [OPI[heavy_user].RAN
assistance parameters].thresholdRsrpLow) and

if (BSS_load <= RAP_set[OPI[heavy_user].RAN assistance
\ parameters].maxBssLoad)

/ ‘ISRP’ rule for FlowBase
Route UDP/RTP flows to WLAN

if (user_group matches OPI[vip_user].sg_bitmap)and
if (BSS_load <=RAP_set [OPI[vip_user].RAN assistance
parameters].maxBssLoad) and
if (BSS_backhaul_data_rate >= RAP_set[OPI[vip_user].RAN
\ assistance parameters]. minBssBackhaulDataRate) /

f ‘ISRP’ rule for FlowBase \
Route UDP/RTP flows to WLAN

if (user_group matches OPI[heavy_user].sg_bitmap) and
if (BSS_load <= RAP_set[OPI[heavy_user].RAN assistance
parameters].maxBssLoad)

%





Figure 1: Example of RAN assistance parameters and values provided from RAN
In Figure 1, UEs that match vip_user shall apply the parameters and values comprised in RAP_set1, and UEs match heavy_user shall apply the parameters and values comprised in RAP_set2. 
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Figure 2: Exemplary ANDSF rules supporting RAN assistance parameters

As shown in Figure 2, RAN provided RAN assistance parameters (including OPI) and the values corresponding to the parameters that can be used by ANDSF rules. 
There may be one or more OPIs provided by RAN for different subscriber groups. Each OPI contains a bitmap to differentiate and filter the targeting subscriber groups. A UE receives from RAN the RAN assistance parameters and the values correspond to the RAN assistance parameters, the UE compares the bitmap of an OPI with the subscriber group the UE was assigned. If it is a match, the UE shall adopt the RAN assistance parameters (RAP) indicated by the OPI; otherwise, the UE proceeds to next OPI if more OPIs are available. 
The RAN assistance parameters (RAP) could be indicated as sets, each OPI contains a pointer to the RAPs that the matched UEs shall use.
If a RAN assistance parameter doesn’t have a valid value, the ANDSF and/or RAN rules using the parameter are considered invalid.

Proposal 1: It is proposed that SA2 agree on bitmap approach OPI design.

2.2 Roaming scenario

Subscribers may be classified into subscriber groups to differentiate the service capabilities they possess in a PLMN. Subscriber groups may be further clustered into sets to reflect operator policies e.g., traffic offload preference or charging rules, and RAN may provide OPIs for different sets of subscriber groups according to the traffic load and the available resources. 
The services capabilities and the applicable rules for a subscriber group could be different in the home network and in the visiting network. For interoperability of the OPI in different PLMNs, the roaming UE shall be able to process the OPI received from the visiting network. 
An inbound roaming UE determines which set of subscriber groups it belongs to by comparing the OPI bitmaps. Once the subscriber group of the roaming UE matches a OPI bitmap, the UE follows the RAPs indicated in the OPI. The total set number of subscriber groups shall not exceed the amount of subscriber groups. Therefore, the number of subscriber groups need to be standardized as a baseline for subscriber classification and policy determination in different PLMNs.

In network sharing scenario, RAN provides OPIs for each PLMN. A UE should select the OPI it shall apply by the PLMN. 
Proposal 2: It is proposed that SA2 agree to standardise the number of subscriber groups.

3
Conclusion
In this contribution it is shown that the bitmap approach OPI provided from RAN can be used to indicate the offloading criteria for different subscriber groups. The bitmap approach OPI also applies to roaming and network sharing scenarios. 

It is proposed that SA2 agree on the following proposals:
Proposal 1: It is proposed that SA2 agree on bitmap approach OPI design.

Proposal 2: It is proposed that SA2 agree to standardise the number of subscriber groups.
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