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1. Introduction
As part of the Rel-12 3GPP/WLAN Interworking, RAN2 and SA2 has agreed to adopt Offload Preference Indication (OPI). The OPI value provided by RAN is a bitmap (i.e. a one-dimensional bit array) that may be used by UEs in an E-UTRA or UTRA cell to determine when they should move certain traffic (e.g. certain IP flows) to WLAN access or to 3GPP access. The meaning of each bit in this bitmap is operator specific and is not defined in 3GPP specifications.  The OPI value, a parameter set by RAN, is only relevant in scenarios with ANDSF for traffic steering. 
The ANDSF IARP/ISRP rules have been enhanced utilize the OPI value which is provided in the RAN Assistance Information. The IARP/ISRP rules contain validity condition which may be based on the evaluation of an OPI condition. The OPI condition shall contain a provisioned OPI which is a bitmap assigned by ANDSF and is associated with the rule. The meaning of each bit in this bitmap is operator specific and is not defined in 3GPP specifications. The OPI condition shall be evaluated to true or false based on the provisioned OPI and the OPI value provided by RAN.

The UE shall evaluate an OPI condition by performing a bitwise 'AND' operation between the OPI value provided by RAN and the provisioned OPI contained in the rule. If the result of this operation in non-zero, the UE shall consider the OPI condition as true. If the OPI value is not available in the UE (e.g. it is not provided by RAN), then the UE shall consider the OPI condition as false.

While the OPI value allows operators to define offload policies that should be meaningful, simple and also allows a minimum interaction between the RAN and the EPC it may still suffer the shortcomings of creating large crowds of UEs trying to simultaneously offload traffic to WLAN. Although this condition in the context of ANDSF use is less of a factor than in the case of RAN rule only based solution, this contribution argues this is still a factor to be considered. A solution proposed to address this possible overload situation is to use an offload ratio either per OPI value or per bit.

2. Discussion
The OPI value signalled by the eNB and received by a UE would be assessed by the UE against the OPI configured in its ANDSF policies in order to determine whether or not offloading to WLAN can take place. This determination (when and what to offload) also takes into account other RAN cellular information like the relation between the measured values for RSRP and RSRQ and their thresholds set by RAN. 

Increasing the LTE RSRP threshold below which WLAN offload may take place results in more UEs offloading traffic (the corresponding RSRP coverage edge being reduced) compared to a lower RSRP threshold, while the effect of increasing the RSRQ threshold below which WLAN offload may take place is that more UEs with lower quality reception (e.g. to co-channel and neighbour cells interferences) will offload traffic compared to a lower RSRQ threshold. RSRP/RSRQ thresholds apply to all UEs without distinction.  In contrast in scenarios with ANDSF, OPI should allow the user to define offload policies that should be meaningful, simple and also allow a minimum interaction between the RAN and the EPC. 

However, it is also necessary that the 3GPP system introduces means for cellular offload not to yield WLAN overload i.e. it should be possible to control the rate at which WLAN offload takes place. For a given PLMNa, the eNB could indicate the “offloadable” group(s) by means of the OPI and their associated offload status (Figure 1). For example a 16bit OPI allows up to 16 offloadable groups. The rate to offload out of each group may be decided by a separate per group parameter the offload ratio. The offload ratio is a scalar value 0..N . For example if 4 bits are used for the offload ratio N is 15.
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Figure 1. Indication from the eNB per PLMN

2.1 Procedure to evaluate the offload status
This section details how the UE evaluates the OPI value sent by eNB taking into account the offload ratio. The result of the evalution is forwarded to upper layers as the OPI is used in ANDSF policies only.

The OPI uses a bitmap representation. Each bit in the bitmap may represent an offloadable group. A bit set to 1 by the eNB may indicate that the eNB would like to offload the traffic associated with this group to WLAN. 

On the receive of a new OPI value, the UE shall draw a random number j, where j is in the set 1..N+1. For each bit i set in the OPI bitmap (OPI[i]) the offload status is on for the group i if the offload_Ratio[i] < j.

For example, consider the case in which the eNB broadcasts an OPI value [0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0]. We call bit 0 the right most bit. The OPI value has bits 1, 2 and 4 set. eNB also broadcasts the set of offload ratio numbers {12, 8, 4}.

If the random number is 5 then on only group 1 has offload status ON and this is to be signalled accordingly to the upper layers. 
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Figure 2: RAN Procedure for OPI offload evaluation
Proposal 1:
RAN2 is requested to update the SIB17 information to include for each OPI value a set of offload ratio values. There is one offload ratio value for each bit set in the OPI value. Each offload ratio value is represented using 4 bits.
Proposal 2: RAN2 is requested to detail the UE procedure for computing the OPI value to be provided for the upper layers.
3. Conclusion
This document addresses the need to avoid WLAN overload when there is a large number of terminals that are offloaded simultaneously from E-UTRAN to WLAN. It proposes the introduction of a mechanism that uses both OPI and offload ratio to select the offloadable groups. It proposes:
Proposal 1:
RAN2 is requested to update the SIB17 information to include for each OPI value a set of offload ratio values. There is one offload ratio value for each bit set in the OPI value. Each offload ratio value is represented using 4 bits.

Proposal 2: RAN2 is requested to detail the UE procedure for computing the OPI value to be provided for the upper layers.
3GPP


_1468734776.vsd
Apply Active Rule 


ANDSF MO with misc. policy / information. Policy/information with OPIANDSF x = {UE Groupx} and Active Rule 
SIB acquired with RAN AssistanceParameters and including OPIRAN ={UE GroupRAN}  and { Offload Rate Per GroupRAN }  set by the network

Draw random nr. between 1 and N+1 

UE GroupRAN[i] is offloadable if (Random nr ≤ Offload Rate Per GroupRAN[i]






UE Groupx == UE GroupRAN ?


Yes


RAN Conditions met?


Yes


A1


OPI Match check


No


Do not  apply active rule



