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1. Introduction
This contribution discusses the open issues for the usage of RAN assistance parameters in light of the agreements and FFSs identified by SA2 in S2-141506.

2. Discussion
Based on the discussions held in SA2 #102 the following agreements and open issues have been identified in relation with the use of RAN assistance parameters: 
· An ANDSF rule may use one or more RAN assistance parameters (e.g. RSRP low/high, RSRQ low/high, OPI, etc.). However, it is still FFS: 

· if the ANDSF can also provide RAN thresholds (LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD), LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)), and

· how the UE evaluates an ANDSF rule when the associated RAN assistance parameters are not available in the UE and no RAN thresholds are provided in the ANDSF rule.

· LTE/UMTS and OPI RAN assistance parameters received from the RAN can be used for ANDSF Traffic Steering. However, it is FFS whether RAN assistance parameters received from the RAN for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering. 
· LTE/UMTS and OPI RAN assistance parameters received from the R
AN shall not be used for ANDSF WLAN selection. It is FFS whether the RAN assistance parameters for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) received from the RAN can be used for ANDSF WLAN Selection.
2.1 Usage of RAN assistance information from RAN for WLAN selection in solution with ANDSF 
As part of the Release 12 WLAN_NS work, the WLAN channel utilization and available WLAN DL and UL backhaul data rate are already used within ANDSF rules containing WLAN selection policies (WLANSP). Currently, these parameters are expected to be provided to the UE by ANDSF or may be statically pre-configured by the operator on the UE. As captured in the section above, SA2 has already agreed that LTE/UMTS and OPI RAN assistance parameters received from the RAN shall not be used for ANDSF WLAN selection. Along the line of this agreement already made by SA2 and in order to avoid frequent change of WLAN, it is further proposed that RAN assistance parameters for WLAN i.e. Max BSS Load and Min Backhaul Data Rate thresholds (available WLAN DL and UL backhaul data rate) received from RAN shall not be used for WLAN selection.
Proposal 1: BSS Load and Min Backhaul Data Rate thresholds received from RAN shall not be used for ANDSF WLAN selection.

According to the WID RP-132101, RAN plenary has agreed to the following: “RAN assistance information may be enhanced with WLAN identifiers in case ANDSF is not deployed or not supported by the UE”. Hence, a UE provisioned with ANDSF will not take into account WLAN identifiers if included within RAN Assistance Information.  
Proposal 2: WLAN identifiers received from RAN shall not be used for ANDSF WLAN selection.
2.2 Use of RAN Assistance WLAN Thresholds within ANDSF rules for traffic routing

As captured in section 2, one of the remaining FFS items from SA1 #102 meeting is whether RAN assistance parameters received from the RAN for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering. 
WLAN WAN metrics and BSS load thresholds are currently used in ANDSF for WLAN selection (through WLANSP policies).  These WAN metrics are used in order to ensure the selected WLAN access among several candidate WLANs has adequate bandwidth and is not overloaded. 

However, some applications may require specific bandwidth requirements. For example, a heavy bandwidth application may require better WLAN quality that may not be currently supported by the WLAN even if the UE has selected that WLAN based on WLANSP policies. By including specific WLAN thresholds for such application within ANDSF rule it will be ensured that the UE will move the traffic of this application to WLAN only if the application’s heavy bandwidth requirements are supported by the selected WLAN. Furthermore, as more and more traffic are offloaded to the selected WLAN, this WLAN BSS load will increase and the remaining available UL/DL data rate capacity on the backhaul will decrease. Such change in the selected WLAN ability to accommodate additional traffic need to be taken into account when the traffic routing decision is made. Therefore, the use of WLAN thresholds in ANDSF rules for traffic routing is beneficial to help ensure user experience is no degraded as traffics are moved from the cellular network to the WLAN. 
Furthermore, some operators may find it beneficial to use the WLAN thresholds received from RAN for their subscribers. As the cellular network conditions change, the RAN operator may adjust these thresholds. In that case if the UE is acting on ANDSF policies from the serving RAN operator to make it more difficult to move traffic to WLAN (for e.g. when the cellular network transitions from heavily loaded to lightly loaded) or may adjust the thresholds to make it easier to move traffic to WLAN (for e.g. when the cellular network transitions from lightly loaded to heavily loaded).
Proposal 3: RAN assistance thresholds for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering.

Proposal 4: RAN assistance thresholds received from the RAN for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering.
2.3 Use of default RAN Assistance thresholds for traffic routing in Solution with ANDSF
As captured in the introduction, SA2 has agreed that an ANDSF rule may use one or more RAN assistance parameters (e.g. RSRP low/high, RSRQ low/high, OPI, etc.). SA2 has also agreed to the following:

· “When the UE is not roaming and has received RAN assistance parameters from the radio access network, the UE shall use the RAN assistance parameters and shall ignore the corresponding thresholds from ANDSF.

· When the UE is roaming, if the ANDSF rules from VPLMN apply and the UE has received RAN assistance parameters from the radio access network, the UE shall use the RAN assistance parameters and shall ignore the corresponding thresholds from ANDSF.

· When the UE is roaming, if the ANDSF rules from HPLMN apply and the UE has received RAN assistance parameters from the radio access network, the UE shall use the thresholds from the ANDSF and shall ignore the corresponding RAN assistance parameters.”

However, the following open questions are yet to be decided:

1. if the ANDSF can also provide RAN Assistance Thresholds

2. how the UE evaluates an ANDSF rule when the associated RAN assistance parameters are not available in the UE and no RAN thresholds are provided in the ANDSF rule
On the issue of whether or not ANDSF can also provide RAN thresholds, there are two alternatives:

Approach 1: ANDSF can provide default RAN assistance thresholds to the UE or the UE is statically pre-configured by the operator with default RAN thresholds. 
Approach 2: Only RAN can provide RAN assistance thresholds to the UE. 
 Precluding the option for the UE to have default RAN thresholds will effectively put the execution of ANDSF based solution under the control of RAN. In that case, the PLMN operator will be unable to use ANDSF rules enhanced with RAN conditions for traffic steering unless the local RAN operator is broadcasting the associated RAN assistance parameters. This is not desirable for the scenario where a PLMN operator does not own the RAN in a particular geographical area but owns a WLAN network. In such scenario, it will be beneficial and even desirable for the PLMN operator depending on the business agreement with the RAN operator, to perform traffic routing using ANDSF rules that use RAN assistance parameters not necessarily controlled or provided by the RAN operator. The option of RAN assistance thresholds from ANDSF or pre-configuration of RAN assistance thresholds in to the UE should be supported. The decision on whether or not to use this option in actual deployments should be left to operators.  
In addition, in SA2 #102 there were concerns raised that default RAN threshold values in ANDSF may not result in the offload of the UE at the cell edge.  These concerns are not valid since in such scenario an operator that prefers to force UE at the cell edge to offload traffic to WLAN will provide RAN thresholds within RAN assistance information that will replace the default thresholds in the ANDSF rules (based on the agreement made in SA2 102 and reflected in the LS to RAN2). Furthermore, the primary use case for default thresholds is to force traffic from certain UEs to a specific RAT unless extreme conditions from that RAT dictate otherwise. There are a number of use cases where default thresholds are beneficial:

· Use Case 1: When the UE is roaming, the home operator prefers by default the UE to have Skype video on WLAN regardless of the cellular load and how good the cellular conditions might be as long as the WLAN conditions are acceptable e.g. WLAN BSS load is below a predefined threshold and the minimum backhaul data rate is above a predefined threshold.  
· Use case 2: A business agreement may be such that the home operator prefers to have the UE in the cellular network as much as possible unless the anticipated quality of the cellular network as estimated based on RSRQ or a combination of RSRQ and RSRP is unacceptable. 
It should be noted that RAN2 has agreed during RAN #85bis meeting that both RSRP and RSRQ may be jointly used i.e. at the same time in RAN rules; this is part because each of these two metrics provides complementary useful information. Knowledge of absolute RSRP provides the UE with essential information about the strength of cells from which path loss can be calculated and used in the algorithms for determining the optimum power settings for operating in the network. However RSRP on its own gives no indication of signal quality. RSRQ on the other ends measures the signal quality regardless of whether the UE is at the cell edge or not.
Proposal 5: ANDSF rules for traffic routing can include default RAN Assistance thresholds provided by ANDSF or pre-configured on the UE. The decision on whether or not to use this option in actual deployments should be left to operators.
On the issue of how the UE evaluates an ANDSF rule when the associated RAN assistance parameters are not available in the UE and no RAN thresholds are provided in the ANDSF, our view is the following. The integration of RAN conditions into ANDSF i.e. the rules that used RAN assistance parameters are well suited in the ANDSF routing rules (e.g. ISRP or IARP in dual-radio case) as “qualifying” conditions for the access networks in the prioritized access technology list. Consequently, we propose when the UE evaluates rules, it shall exclude from the evaluation, conditions for which the UE has no associated RAN assistance threshold.

Proposal 6: When the UE evaluates ANDSF rules it shall exclude from the evaluation, conditions for which UE has no associated RAN assistance threshold.
RAN assistance thresholds in the proposal above is in reference to thresholds identified in RAN2 as captured in the LS S2-140871:
· LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)
· LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)
· WLAN Channel utilization in the BSS load  threshold
· Available WLAN DL and UL backhaul data rate threshold
2.4 Use of RAN Assistance Thresholds in ANDSF as validity conditions or as routing rules

A common principle throughout the existing specification of the ANDSF rules is that the validity conditions of the rules does not depend on air interface metrics such as received signal strength, received signal quality, channel utilization or access network backhaul information such as minimum available uplink and downlink bandwidth  whether it is for E-UTRAN/UTRAN or WLAN. In order to be consistent with that common principle and keep the implementation simple as for the determination of valid rules as well as active rule, it is proposed to not make the validity condition dependent upon RAN assistance thresholds. Furthermore such approach is less flexible and not future proof  if the RAN conditions are to be formulated as directional conditions  i.e. the RAN conditions for offload to WLAN (e.g. RSRP < -102dBm , BSS load < 50%) is different from RAN conditions for offload from WLAN i.e. back to cellular (e.g. RSRP > -85 dBm and BS load > 90%) .  In such scenario, it is unclear how RAN conditions could be used as part of the validity conditions for ANDSF rules. An alternative is to associate RAN assistance thresholds with routing rules. This alternative provides a number of advantages compared to the former approach. The rules validity doesn’t depend on dynamic E-UTRAN/UTRAN or WLAN conditions. With such approach a rule with RAN thresholds can be considered active even when the RAN conditions are not met. The UE would offload traffic only when the RAN conditions are met. The existing principle for the determination of ANDSF rules validity is maintained. It should be noted that even for WLANSP, the validity conditions doesn’t depend on BSS load or minimum backhaul thresholds. These information are instead used within the selection criteria.
The RAN assistance thresholds can be added to the ANDSF routing rules as part of the existing ISRP MO or IARP MO or can be added as a separate ANDSF MO to be used together with the existing routing rules. The exact detail of how this is achieved is a stage 3 decision.
It is important to note that RAN2 has agreed to the following during last RAN2 meeting: “Rules for going to WiFi and coming back to 3GPP use different thresholds.” This agreement is reflected for RAN solution in the current RAN2 stage 3 running CR 36.304 with different set of conditions captured for offload from 3GPP to WiFi versus coming back from WiFi to 3GPP. RAN2 has concluded that the solution will benefit from the flexibility offered by using rules that take into account conditions to allow the UE to identify the direction of the offload, i.e. from WLAN to 3GPP or vice versa. It is desirable to keep some consistency between the capability of RAN solution and the capability of ANDSF solution, in another word, ANDSF solution should be able to support RAN conditions similar to the one being specified for RAN solution and it is possible to do such thing while keeping the bi-directional nature of the existing ISRP/IARP rules. An example of RAN conditions that use different threshold values depending on the direction of the traffic offload is provided below (excerpt from RAN2 running CR 36.304):

a) Traffic steering from E-UTRAN to WLAN if condition 1 and 2 below are fulfilled.

1. In the E-UTRAN serving cell:
i. Qrxlevmeas < ThreshServingOffloadWLAN, LowP; or Qqualmeas < ThreshServingOffloadWLAN, LowQ;
2. In the Target WLAN:

i. ChannelUtilizationWLAN < ThreshChUtilWLAN, Low;  and BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High; and BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High;
b) Traffic steering from WLAN to E-UTRAN if condition 1 and 2 below are fulfilled.

1. In the source WLAN:
i. ChannelUtilizationWLAN > ThreshChUtilWLAN, High; or BackhaulRateDlWLAN < ThreshBackhRateDLWLAN, Low; or BackhaulRateUlWLAN < ThreshBackhRateULWLAN, Low
2. In the target E-UTRAN cell

i. Qrxlevmeas > ThreshServingOffloadWLAN, HighP; and Qqualmeas > ThreshServingOffloadWLAN, HighQ;
Note that a uni-directional RAN condition that uses fewer RAN thresholds is shown in a second example later below.

Uni-directional conditions such as the ones depicted in a) or b) above can be applied to the entire prioritized access list in the ISRP or IARP (single-radio case) routing rules in a straight forward manner. There is no need to have the RAN conditions per access technology or per access network listed in the prioritized access list. For example, let assume the applied rule is an ISRP for IFOM rule:

· If the prioritized list of access networks in the ISRP for IFOM rule are the following: WLAN-A priority 1, 3GPP priority 2, WLAN-B priority 3; then
· If the UE has selected WLAN-B (or any WLAN network with lower priority than 3GPP access), it shall route the IP flow over 3GPP access according to the existing specification for UE behaviour (23.402) however, taking RAN condition into account, we can distinguish two cases:

·  if RAN condition for routing traffic from 3GPP access to WLAN is fulfilled, the traffic will be rather routed through WLAN-B. Of course, 3GPP access which is higher priority in this case will be periodically re-evaluated if the condition to move traffic from WLAN is fulfilled, the traffic will move from WLAN-B to 3GPP access.
· if RAN condition for routing traffic from WLAN access to 3GPP is the one that is fulfilled, then the traffic will go over 3GPP access as it would have been with the existing procedure that doesn’t take into account RAN condition.
· Note: Only one of the two uni-direction RAN conditions defined above will be fulfilled at a time in a well-defined rule. Furthermore, in the case where only one of the two uni-directional condition is present, there can well be a convention that the rule is considered in that case bi-directional i.e. if the condition is fulfilled, traffic is offloaded in one direction (let’s say from cellular to WLAN) and if the condition is not fulfilled, traffic should be offloaded in the opposite direction (i.e. from WLAN to cellular).
Hence, based on the thresholds broadcasted by the RAN, the UE can decide whether to offload to WLAN or 3GPP. The same functionality (i.e. bi-directional offload based on different RAN conditions) should be supported by an ANDSF rule. Such functionality can be supported only if RAN Assistance thresholds are placed within ANDSF routing rules. 
A second but simple example of a routing supporting bi-directional offload is the following: 

· Offload to WLAN when RSRP < -102 dBm 
· Offload to 3GPP when RSRP > -85 dBm 
A single ISRP routing rule can be formulated to support the above scenarios by adding a RAN Conditions leaf within the routing rule specifying the conditions of when to offload to WLAN and vice versa. For example, a routing rule within ISRP rules can be configured as follows:
· Routing Rule

· SSID 1 (highest priority)

· 3PPP (second priority)
· RAN Conditions

· Offload to WLAN

· measuredRSRP < RSRP_threshold_low (default -102 dBm)
· Offload to 3GPP

· measuredRSRP > RSPR_threshold_high (default -85 dBm)

Proposal 7: RAN Assistance Thresholds are not used in validity conditions but are used in ANDSF routing rules

2.5 Use of RAN Assistance Parameters for traffic steering for single radio and dual radio UEs

The applicable rules for single-radio UEs are the ISMP rules or IARP rules for single-radio case which allows the UE to route IP traffic only over a single radio access interface at a given time. Given that a single radio UE may only connect to one access at a time there is no clear benefit to use RAN Assistance parameters  from RAN as the cost of a frequent UE registration on the cellular network or association on the WLAN in terms of signalling overhead, power consumption and delay for connection establishment and therefore service disruption can be prohibitive and outweigh any potential advantage from frequents handover between WLAN and the cellular network resulting from dynamic threshold values or OPI values from the RAN. Therefore, it is proposed ISMP rules to not use RAN Assistance parameters from the RAN. Furthermore, it is proposed that in single-radio case, the UE shall ignore conditions associated with RAN Assistance parameters in the evaluation of IARP rules. For the sake of simplicity, it is also proposed at least within Rel-12 to not use ANDSF-provided RAN assistance parameters in either ISMP rules or in the evaluation of IARP rules in the case of single-radio UEs.
Proposal 8: RAN Assistance Parameters shall not be used within ISMP rules.
Proposal 9: Single-radio UEs shall ignore conditions for RAN Assistance Parameters  when evaluating IARP rules i.e. are evaluated without consideration for conditions related to RAN Assistance Parameters. 
3. Conclusions and recommendations

SA2 to discuss and agree to the following proposals:
Proposal 1: BSS Load and Min Backhaul Data Rate thresholds received from RAN shall not be used for ANDSF WLAN selection.

Proposal 2: WLAN identifiers received from RAN shall not be used for ANDSF WLAN selection.
Proposal 3: RAN assistance thresholds for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering.

Proposal 4: RAN assistance thresholds received from the RAN for WLAN (Max BSS Load and Min Backhaul Data Rate thresholds) can be used for ANDSF Traffic Steering.
Proposal 5: ANDSF rules for traffic routing may include default RAN thresholds provided by ANDSF or pre-configured on the UE. The decision on whether or not to use this option in actual deployments should be left to operators.
Proposal 6: When the UE evaluates ANDSF rules it shall exclude from the evaluation, conditions for which UE has no associated RAN assistance threshold.
Proposal 7: RAN Assistance Thresholds are not used in validity conditions but used in ANDSF routing rules.
Proposal 8: RAN Assistance Parameters shall not be used within ISMP rules.
Proposal 9: Single-radio UEs shall ignore conditions for RAN Assistance Parameters when evaluating IARP rules i.e. are evaluated without consideration for conditions related to RAN Assistance Parameters.
A CR to 23.402 has been created to summarize the changes proposed in this discussion paper.
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