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1. Introduction
During the RAN2#85 meeting in Prague, RAN2 has made some progress on way forward for the WLAN/3GPP radio interworking work item. The LS in [1] summarizes the main decisions reached so far in RAN2. Subsequently a SA2 work-item in [2] was approved in TSG SA #63. In this contribution we analyse the system level impacts of the RAN solution and propose solutions to some of the objectives of the SA2 WID.
2. Discussion
2.1 Support of different deployment scenarios and co-existence between ANDSF policies and RAN rules
The UTRA_LTE_WLAN_interw-SA2 WID has proposed the following objectives:
· Support of deployments where the serving PLMN (Home or Visited) is operating with ANDSF policies only or RAN rules only, or with both RAN rules and ANDSF policies.

· Define the handling of coexistence between ANDSF policies and RAN rules.
2.1.1 WLAN selection and traffic routing in ANDSF
In 3GPP Rel-12 as part of the WLAN_NS work item WLAN selection and reselection is performed based on WLAN SP rules in ANDSF. These rules take into account validity conditions and WLAN selection criteria based on HS2.0 specifications such as preferred roaming partners, WLAN channel utilization, backhaul load etc. The RAN solutions have identified additional assistance parameters and rules based on these parameters can be used to enhance the ANDSF. These include parameters such as RSRP and RSRQ which are the measures for signal strength and signal quality for the current 3GPP serving cell. These RAN parameters can assist the UE in determining the location of UE within a 3GPP cell (at the edge or not) and other parameters included in RAN solutions such as OPI (Offload Preference Indicator) are more of an indication of offloading preference of operator. 
As such it seems the RAN assistance parameters and RAN rules are more suitable for traffic routing and WLAN selection should continue to be based on WLAN SP rules as specified in ANDSF.
Proposal 1: RAN assistance parameters and RAN rules should only be used for traffic routing and should not be used for WLAN selection. WLAN SP rules should be used for WLAN selection.
2.1.2 Relative priority of ANDSF policies and RAN rules
Based on RAN solutions proposed by the RAN WID on "WLAN/3GPP Radio Interworking" the RAN may provision RAN rules directly to the UE independent of ANDSF. This would lead to deployment scenarios where the serving PLMN (Home or Visited) is operating with ANDSF policies only or RAN rules only, or with both RAN rules and ANDSF policies. 
An entity in the UE such as Connectivity Manager has to perform WLAN selection based on user preferences, ANDSF policies and RAN rules. A decision needs to be made as to which among RAN rules or ANDSF policies take precedence when the serving PLMN is operating with both of these. The difference in granularity of these rules (e.g. RAN may provide APN level offloading only and ANDSF policies may provide application level, APN level or flow level offloading) can cause further complexity in the UE. This can get even more significant if the UE goes in and out of coverage areas where different sets of rules (RAN and ANDSF rules) are applicable. 

To avoid this complexity in the UE and since the ANDSF policies are more comprehensive than the RAN rules, it is proposed that ANDSF policies take precedence over RAN rules when the serving PLMN is operating with both of these. As such the UE will apply only the ANDSF policies in such cases and ignore the RAN rules. Further user preferences take precedence over both ANDSF policies and RAN rules in all deployment scenarios.

Proposal 2: ANDSF policies take precedence over RAN rules when the serving PLMN is operating with both of these. As such the UE will apply only the ANDSF policies in such cases and ignore the RAN rules. Further user preferences take precedence over both ANDSF policies and RAN rules in all deployment scenarios.

2.2 Support of Roaming
· Support of roaming and RAN sharing shall be considered
· Thresholds signaled by the RAN may replace corresponding thresholds by the ANDSF
The selection of active ANDSF rules is currently specified in sub-clause 4.8.2a.1 (Selection of Active ANDSF Rules) in TS 23.402 and the corresponding UE behaviour based on ANDSF information is specified in sub-clause 4.8.2a.2. The UE shall continue to follow the above set of guidelines even when the ANDSF is enhanced with additional set of rules based on RAN parameters in different roaming scenarios.
In both roaming and non-roaming scenarios:

· If the UE is using policies from H-ANDSF then RAN thresholds signalled only by the HPLMN may replace corresponding thresholds provided by the H-ANDSF. 

· If the UE is using policies from V-ANDSF then RAN thresholds signalled by the VPLMN may replace corresponding thresholds provided by the V-ANDSF.

Proposal 3: In both roaming and non-roaming scenarios the selection of active ANDSF rules and corresponding UE behavior shall be as per sub clause 4.8.2a in TS 23.402. If the UE is using policies from H-ANDSF then RAN thresholds signalled only by the HPLMN may replace corresponding thresholds provided by the H-ANDSF. If the UE is using policies from V-ANDSF then RAN thresholds signalled by the VPLMN may replace corresponding thresholds provided by the V-ANDSF.
2.3 Enhancing ANDSF with RAN Assistance Parameters

Define, for the ANDSF based solution: 

· The handling of the RAN assistance parameters by ANDSF policies enabling enhanced UE access network selection and/or traffic steering. 

· Based on the agreements in RAN2, include the handling of these agreed upon parameters: LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD), LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD) in ANDSF policies. This will include the replacement of these parameters in ANDSF policies.
2.3.1 RAN Parameters from 3GPP radio access technologies

· LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)
· LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)
RSRP and RSRQ are the measures for signal strength and signal quality for the current serving cell and are used for 3GPP access specific cell selection, reselection and handover. The RAN specs (more specifically in RAN4) define a certain amount of filtering to ensure that these parameters have some stability and these parameters are in general quite accurate. The following parameters may be added to validity conditions in ISRP and ISMP to assist in traffic routing.
· Low and high thresholds for LTE RSRP 



(LteRsrpLow and LteRsrpHigh) 

· Low and high thresholds for LTE RSRQ 



(LteRsrqLow and LteRsrqHigh) 

· Low and high thresholds for UMTS CPICH RSCP 
Separate thresholds may be used for UMTS FDD and UMTS TDD modes.

(UMTSRscpFddLow and UMTSRscpFddHigh) , (UMTSRscpTddLow and UMTSRscpTddHigh)

· Low and high thresholds for UMTS CPICH Ec/No (UMTSEcNoLow and UMTSEcNoHigh) 

2.3.2 WLAN Parameters
· WLAN Channel utilization in the BSS load IE 

· Available WLAN DL and UL backhaul data rate 
These parameters are already included in ANDSF for WLAN selection under WLAN SP. However, the ANDSF rules can include the corresponding thresholds, i.e. the MaximumBSSLoad and the MinimumBackhaulThreshold, as specified in TS 23.402 in validity conditions under ISRP and ISMP as well to assist in traffic routing.

Proposal 4: The RAN parameters from 3GPP access (RSRP and RSRQ) and WLAN Parameters (MaximumBSSLoad and MinimumBackhaulThreshold) should be added to validity conditions in ISMP and ISRP.
2.3.3 Support for RAN thresholds and RAN rules in ANDSF

The RAN solutions have identified additional assistance parameters and rules based on these parameters can be used to enhance the ANDSF. Further the RAN may indicate thresholds for these parameters. It is proposed that the UE indicates to the ANDSF server if it is capable of supporting RAN thresholds in ANDSF rules. The ANDSF server provisions the UE with rules that contain RAN thresholds only if the UE indicates to the ANDSF server that it is capable of supporting such rules. The UE can do that as part of DevCapability leaf in the UE_Profile node in the ANDSF MO (Figure 4.2.9 in ANDSF MO in TS 24.312). 

For simplicity of ANDSF coding and to avoid parsing of each ANDSF leaf, the UE needs to know if the ANDSF MO provisioned includes rules based on these RAN assistance parameters or not and if the UE needs to update thresholds for these parameters. The ANDSF server may set a configuration flag in the ANDSF MO to provide the UE with such an indication. Such an indication may again be included under the UE_Profile node in the ANDSF MO or even elsewhere.
The ANDSF server may include default values of these RAN thresholds. If there are no values available of these RAN thresholds, the UE will ignore these rules in ANDSF. If roaming scenarios prevent the UE from obtaining or applying these RAN thresholds the UE will ignore these rules as well.

Some of these RAN assistance parameters such as RSRP, RSRQ can change quite rapidly (100s of milliseconds level of granularity). It may not be feasible to evaluate ANDSF rules based on these parameters with the same level of granularity. The UE may determine how frequently these rules need to be evaluated in an implementation dependent manner.

Proposal 5: The ANDSF server provisions the UE with rules that contain RAN thresholds only if the UE indicates to the ANDSF server that it is capable of supporting such rules. The UE determines how frequently the ANDSF rules need to be evaluated in an implementation dependent manner.
2.4 Use of Offload Preference Indicator (OPI)

· The Offload Preference Indicator (OPI) handling in ANDSF policies shall be defined. The  following approaches have been identified by RAN2 for consideration: 

· greater/less than-approach, 

· equal to-approach

· bitmap-approach.

The RAN2 LS in [1] has indicated that OPI may be signalled by the RAN and used by the ANDSF as follows:
· To differentiate subscriber sub-groups, i.e. gold/silver/bronze. 
· To differentiate between traffic types, e.g. ANDSF ISRP policies for different IP flows 
· To trigger specific parts of ANDSF policies and/or ANDSF MOs  

OPI may be used by operators to take into account local overloading or congestion conditions and may be used as an operator controlled trigger to offload a group or class of subscribers under certain conditions. The offloading may be more gradual and controlled by the operator in such cases. OPI should be used in a similar way to the RSRP/RSRQ parameters in validity conditions as part of ISMP and ISRP for traffic routing. Multiple levels of granularity (up to 4) may be defined for OPI and a bitmap based approach gives the most flexibility.
Proposal 6: OPI should be used as part of validity conditions in ISRP and ISMP. Multiple levels of granularity (up to 4) may be defined and a bitmap based approach gives the most flexibility.
3. Conclusions

The following conclusions are proposed
Proposal 1: RAN assistance parameters and RAN rules should only be used for traffic routing and should not be used for WLAN selection. WLAN SP rules should be used for WLAN selection.
Proposal 2: ANDSF policies take precedence over RAN rules when the serving PLMN is operating with both ANDSF policies and RAN rules. As such the UE will apply only the ANDSF policies in such cases and ignore the RAN rules. Further user preferences take precedence over both ANDSF policies and RAN rules in all deployment scenarios.

Proposal 3: In both roaming and non-roaming scenarios the selection of active ANDSF rules and corresponding UE behavior shall be as per sub clause 4.8.2a in TS 23.402. If the UE is using policies from H-ANDSF then RAN thresholds signalled only by only the HPLMN may replace corresponding thresholds provided by the H-ANDSF. If the UE is using policies from V-ANDSF then RAN thresholds signalled by the VPLMN may replace corresponding thresholds provided by the V-ANDSF.
Proposal 4: The RAN parameters from 3GPP access (RSRP and RSRQ) and WLAN Parameters (MaximumBSSLoad and MinimumBackhaulThreshold) should be added to validity conditions in ISMP and ISRP.
Proposal 5: The ANDSF server provisions the UE with rules that contain RAN thresholds only if the UE indicates to the ANDSF server that it is capable of supporting such rules. The UE determines how frequently the ANDSF rules need to be evaluated in an implementation dependent manner.
Proposal 6: OPI should be used as part of validity conditions in ISRP and ISMP. Multiple levels of granularity (up to 4) may be defined and a bitmap based approach gives the most flexibility.
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