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Abstract of the contribution: This paper discusses the way ANDSF per UE and per traffic type differentiation can work with the agreed RAN2 assistance parameters. It also discusses the way a UE supporting ANDSF should be configured by its HPLMN.
Introduction
SA#63 has approved a WID on "SA2 aspects of WLAN/3GPP Radio Interworking" (SP-140169), on the basis of the LS sent by RAN2 to SA2, RAN and CT1 on CN impacts of RAN2 solutions for WLAN/3GPP radio interworking (R2-141016). 
This paper discusses the way ANDSF per UE differentiation can work with the agreed RAN2 assistance parameters. It also discusses the way a UE supporting ANDSF should be configured by its HPLMN.
Discussion

When ANDSF rules are supported by the UE and its Home Operator, and when the RAN supports the signaling of RAN assistance parameters, the following RAN assistance parameters (let's take the example of LTE-FDD) are sent to the UE: 
· RSRP threshold (LTE FDD), 

· RSRQ threshold (LTE FDD), 

· WLAN Channel utilization in the BSS load IE threshold, 

· Available WLAN DL and UL backhaul data rate threshold
Note that the above parameters may replace/override corresponding ANDSF thresholds.
The additional OPI assistance parameter (OPI value) is signalled (broadcast or individually signaled) by the RAN node to the UE, to be used by the UE's ANDSF policies: the UE compares the OPI value received from the RAN node with the OPI value the Home/Visited ANDSF has provided for each established IP flow or PDN connection. 
The RAN node is obviously aware of the real 3GPP cell load, and can easily adapt RSRP, RSRQ, OPI to that load. The other parameters (WLAN channel utilization and Available WLAN DL/UL backhaul data rate) should a priori not depend on the 3GPP cell load. 
First aspect: OPI for UE/traffic differentiation

Let's assume that neighbor WLANs are not loaded and their available backhaul data rates are sufficient in DL and UL. When the load increases, the RAN node may increase RSRP and/or RSRQ thresholds assistance parameter(s) to a higher value that will result in pushing UEs to offload more traffic to WLAN. With this approach, when the load increases, the UEs that are at the edge of the 3GPP cell or that have interferences with other cells will be favored to offload traffic to WLAN. 
ANDSF rules can be set per UE type e.g. Gold, Silver, Bronze, or even per UE e.g. whether the subscriber has complained to Customer Care center, or any other subscriber differentiation (not necessarily available at HSS). ANDSF rules are also set per traffic flow (APN or IP flow) and can differ according to whether the traffic is Internet, Video Streaming, Gaming, etc. Or more exactly, ANDSF rules will more generally use both. 
For example, even if the Home Operator would like to favor UE(A) against UE(B) when the RAN wish to offload traffic increases, differentiation via RSRP and RSRQ thresholds in ANDSF would be inhibited by the RAN corresponding thresholds. Anyway, differentiating via setting RSRP and RSRQ in ANDSF is not appropriate, as these values are related to UE radio quality to trigger cell selection (RSRP) and handovers (RSRQ). 
Hence, there is a need to have an additional RAN assistance parameter for UE and traffic differentiation. The differentiation between UEs, i.e. determining which group of UEs/traffic should perform offload first when the RAN cell needs to reduce the traffic on 3GPP cell, is the responsibility of the home operator. 
It can be noted that the RAN operator is only interested in offloading enough traffic, it is not interested by which UEs or which traffic/application is offloaded. The level of traffic offload is based on various measures (remaining capacity, estimated load, etc) and is RAN implementation dependent. Several “tools” can be used by the RAN to achieve this offload: increasing RSRP threshold, increasing RSRP threshold, increasing OPI. It is up to the RAN operator to decide how they will be used (see the second aspect below). 
In other words, the OPI is: 
· For the RAN cell, the OPI value signalled to the UE's is representative of the desired level of "ANDSF-differentiation based offloading aggressiveness” (method not seen by RAN). 
· For the Home ANDSF, representative of a way to favour UE's (gold, silver, bronze) or traffic types (best effort, video streaming, gaming) or a combination of both. The home operator should have the freedom to choose which differentiation to apply. 
Hence the "greater/less than" approach is the most adapted approach: the higher the value, the higher is RAN/VPLMN operator preference to move traffic to WiFi. In addition, in order to “smooth” the effect of increasing the OPI, a minimum number of values should be adopted: OPI could be in the range of 0 to 9, or 0 to 15. 
The ANDSF policies provisioned in the UE will determine at which level of preference the related traffic should be moved to WiFi, if and only if the thresholds on WiFi access quality are satisfied. These thresholds should be provided either by the Home ANDSF or V-ANDSF and can be overridden by the visited RAN assistance parameters. These policies may apply to all or a subset of the flows. Indeed, it is possible that different flows may be moved to WLAN at different values of the OPI. 

Conclusion and proposals: 
· Conclusion and Proposal 1: An additional RAN assistance parameter is required for ANDSF IARP/ISRP to properly perform UE and traffic differentiation. 

· Proposal 2: The additional RAN assistance parameter is OPI, which is defined as 
· a "differentiation-based offloading aggressiveness" as seen by the RAN node. 
· a "per UE and traffic type based operator preference for traffic offload" as seen by the ANDSF operator.
· Proposal 3: Similarly as RSRP and RSRQ, the “greater/less than” approach is adopted as more simple for algorithms.
· Proposal 4: OPI is in a range of e.g. 0 to 9, or 0 to 15, to be defined. 
Second aspect: what the RAN will do to offload more traffic

The RAN may need to offload more traffic when the load increases or more generally when the RAN estimates that more traffic should be offloaded to WLAN.

The RAN has several tools to push more traffic to WLAN. When the "need to offload more traffic" increases, RAN can use a combination of: 
· increasing the RSRP threshold: the effect will be that UEs at cell edge will offload more traffic. RAN will increase RSRP threshold when it wants more traffic being offload, based on the UE reference signal reception level. We can call it “reference signal based offloading aggressiveness”;
· increasing the RSRQ threshold: the effect will be that UEs with lower quality reception (e.g. to co-channel and neighbour cells interferences) will offload more traffic. RAN will increase RSRQ threshold when it wants more traffic being offloaded, based on the UE reception quality level. We can call it “reception quality based offloading aggressiveness”;
· increasing the OPI value: the effect will be that certain groups of UE's, groups of traffic types, mixed groups of UEs' and traffic types – decided and configured via ANDSF policies by the Home operator – will offload more traffic. RAN will increase OPI value when it wants more traffic to be offloaded, without using RSRP and RSRQ. We can call it “ANDSF-differentiation based offloading aggressiveness”
It can be noted that – even when using RAN rules – the RAN algorithm for setting RSRP threshold and RSRQ threshold is RAN implementation dependent. The RAN operator is free to define the best algorithm using RSRP and RSRQ thresholds, because these tools have different effects and efficiency depending on various factors, and each 3GPP cell might be configured with locally adapted algorithms using all of these tools: With same measurements (remaining capacity, estimated load, etc), a RAN operator (A) may wish to set e.g. RSRP threshold = -90dBm and RSRQ threshold = -13dB, while a RAN operator (B) may wish to set e.g. RSRP threshold = -100dBm and RSRQ threshold = -12dB.

It is also believed that using only RSRP and RSRQ thresholds may be insufficient to offload enough traffic to WLAN and may also have bad user impacts:
· It would reduce to much the cell radius in which UEs can use 3GPP for certain traffic that requires low latency even if this service is using very little amount of resources (for example Gaming); --> bad user impact, low offload efficiency.
· When the 3GPP cell and the WiFi cell are collocated, the 3GPP cell may have a larger radius than the WiFi cell. Increasing RSRP will not trigger the UE's at cell edge to offload traffic to WLAN (as the WLAN conditions are not met) --> low offload efficiency.
Conclusion: When ANDSF is supported by the UE and its Home Operator, and when the RAN node provide RSRP and RSRQ RAN assistance parameters, OPI value should also be signaled by the RAN node in order that ANDSF rules apply properly.
Proposal 5: It is proposed to mandate a RAN node to provide OPI value when both RSRP and RSRQ thresholds are signaled to the UE.

Proposal 6: Setting the OPI value/threshold assistance parameter is a tool to increase or decrease the amount of offloaded traffic, at the same level as RSRP and RSRQ thresholds. Similarly as for RSRP and RSRQ, the RAN operator is to define the best algorithm using RSRP threshold, RSRQ threshold and OPI value/threshold. 
Third aspect: per PLMN support 

When the HPLMN supports ANDSF, the following cases happen in roaming:

· The UE does not support ANDSF. In this case, either both the UE and the VPLMN support RAN-rules then RAN-rules apply, or the UE and/or VPLMN do not support RAN-rules then no traffic steering can apply.

· The UE supports ANDSF. In this case, the Home Operator configures the UE with ANDSF policies, and:  

· If the VPLMN does not support RAN-rules, the Home Operator should configure ANDSF policies w/o using OPI;
· If the VPLMN supports RAN-rules, but does not support OPI, the Home Operator can either:

· Configure ANDSF policies w/o OPI;
· Or configure the use of RAN rules only.

Proposal 3: The UE shall be configured with the List of PLMNs where ANDSF policies are applicable, whereby:

· If a UE is configured to use RAN rules only in a certain PLMN, then ANDSF policies shall not be used in that PLMN.
· If a UE is configured to use ANDSF policies in a certain PLMN, then RAN rules shall not be used in that PLMN.

Proposal

It is proposed to agree on above conclusions and proposals. Alcatel-Lucent will provide appropriate CRs when agreed.
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