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Abstract of the contribution:

This contribution describes and analyzes two alternative solutions for usage of RAN Assistance Parameters in ANDSF policy. The analysis is separated according to the capability of UE and discusses how to use the RAN assistance parameters for traffic steering and WLAN selection.
Discussion

In the current ANDSF mechanism, different behaviors of traffic steering and WLAN selection are performed for the non-MAPCON/IFOM capable UE and MAPCON/IFOM capable UE. In this discussion paper we follow the current procedure of ANDSF WLAN selection and traffic steering and separate the analysis according to the capability of UE.
Alternative 1. Combined RAN Criteria and ANDSF Routing Rules
1.1 For the UE which can route IP traffic simultaneously over multiple radio access interfaces
The current ANDSF mechanism for WLAN selection and traffic steering:

· First, the UE shall use the active WLANSP rule and the user preferences to select and connect to the most preferred available WLAN access network. No ANDSF policy is used to trigger the procedure of WLAN selection. It is assumed that the UE will perform WLAN selection as early as possible. 

· After the UE connects into both 3GPP and WLAN access network, the UE shall use ISRP to decide to route the IP flows via 3GPP or WLAN.

As described above, it is assumed that the MAPCON/IFOM capable UE will perform WLAN selection when there is an available one. When the UE is using ISRP, it is assumed that the UE already connects to both 3GPP and WLAN access network. Therefore, when the UE receives RAN-WLAN assistance parameters from the RAN, it may already access one WLAN access network. 

Current WLANSP may lead to WLAN reselection as described in TS 23.402:

NOTE 2:
Events such as change of WLAN load information, change of UE location, change of time of day may lead to WLAN (re-)selection based on the WLANSP rule.

If RAN-WLAN threshold is more restrictive than the corresponding value in WLANSP (e.g., RAN-WLAN assistance parameter indicates BSS load threshold = 30%, WLANSP indicates BSS load threshold = 50%), the UE will only perform WLAN reselection if the BSS load of current WLAN access network is larger than 50%.

If RAN-WLAN threshold is less restrictive than the corresponding value in WLANSP, the UE may need to perform WLAN reselection based on WLANSP. After that, the UE should consider ISRP with RAN-WLAN assistance parameters again.
Conclusion 1: For the UE which can route IP traffic simultaneously over multiple radio access interfaces, the RAN-WLAN assistance parameters received from the RAN are not used for WLAN (re-)selection.
Assume that the activated routing rule in an ISRP rule is defined as:

RoutingRule
· AccessNetworkPriority = 1; AccessTechnology = WLAN SSID A
· AccessNetworkPriority = 2; AccessTechnology = 3GPP

· AccessNetworkPriority = 3; AccessTechnology = WLAN SSID B
The ANDSF policy may have default value of the RAN thresholds as depicted in Figure 1.

[image: image1.emf]ForFlowBased ?

<X>+

StartSourcePortNumber ?

QoS?

ProtocolType ?

IPFlow <X> +

RoutingRule <X> +

RoutingCriteria ? <X> +

ValidityArea?

StartDestPortNumber ?

AccessTechnology

AccessId?

AccessNetworkPriority

SecondaryAccessId ?

AddressType ?

StartSourceIPaddress ?

EndSourceIPaddress ?

StartDestIPaddress ?

EndDestIPaddress ?

EndSourcePortNumber ?

EndDestPortNumber ?

PLMN

TAC ?

LAC ?

GERAN_CI ?

<X>+ 3GPP_Location ?

Geo_Location ?

3GPP2_Location ? 1x ? <X>+

WiMAX_Location ?

WLAN_Location ?

HRPD ?

SID

NID ?

Base_ID ?

<X>+ Sector_ID

<X>+ NAP-ID

BS-ID

<X>+

SSID ?

BSSID ?

Netmask

UTRAN_CI ?

EUTRA_CI ?

HESSID ?

Circular ?

<X>+

AnchorLatitude

AnchorLongitude

Radius

TimeStart ? TimeOfDay ? <X>+

TimeStop ?

DateStart ?

DateStop ?

RulePriority

DomainName?

App-ID ? <X>+

OSApps

<X>+

OSAppId

OSId

APN?

DayOfWeek ?

RAN Thresholds ?

RAN-Celllular Parameters (RSRP/RSRQ)

RAN-WLAN Parameters (BSS load/backhaul datarate)


Figure 1. ISRP with RAN assistance parameters

Suppose that the UE receives the following RAN thresholds:

Thresh_RSRP=A, Thresh_RSRQ=B, Thresh_BSSLoad =C, Thresh_Backhaul=D
The UE uses the above received RAN thresholds to replace the default thresholds value in the ANDSF policy. Then the UE measures the condition of the current access networks (both 3GPP and WLAN) and obtains the following result:

RSRP<A, RSRQ<B, BSSLoad<C, Backhaul>D.

Subsequently, the UE should route the traffic via WLAN access network as WLAN is allowed by this ISRP rule.
Otherwise, if the received RAN thresholds are not satisfied in the current access networks, the UE should route the traffic via 3GPP access network as 3GPP is also allowed by this ISRP rule.

Conclusion 2: For the UE which can route IP traffic simultaneously over multiple radio access interfaces: 
If the condition of current access network satisfies the RAN threshold criteria that the UE should perform traffic steering via WLAN, the UE should route the PDN connection via WLAN access network if it is allowed by the ISRP. Otherwise, the UE should route the PDN connection via 3GPP access network if it is allowed by the ISRP.
1.2 For the UE which can route IP traffic only over a single radio access interface at a given time
The current ANDSF mechanism for WLAN selection and traffic steering:

· First, the UE shall use the active ISMP rule to determine if EPC connectivity is preferred over WLAN access or over 3GPP access. 
· Second, when EPC connectivity is preferred over WLAN access (i.e. the highest priority access in the active ISMP rule corresponds to WLAN access technology / network), the UE shall use the active WLANSP rule to determine the most preferred available WLAN access network. 
Assume that an ISMP rule is defined as:

PrioritizedAccess
· AccessNetworkPriority = 1; AccessTechnology = WLAN SSID A
· AccessNetworkPriority = 2; AccessTechnology = 3GPP

· AccessNetworkPriority = 3; AccessTechnology = WLAN SSID B
The ANDSF policy may have default value of the RAN thresholds as depicted in the Figure 2:
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Figure 2. ISMP with RAN assistance parameters
Suppose that the UE receives the following RAN thresholds:

Thresh_RSRP=A, Thresh_RSRQ=B, Thresh_BSSLoad =C, Thresh_Backhaul=D
The UE uses the above received RAN thresholds to replace the default thresholds value in the ANDSF policy. Then the UE measures the condition of the current access network (either 3GPP or WLAN) and obtains the following result:

· If the UE is connecting to 3GPP access network, the UE measures the condition of the current 3GPP access network. In this scenario, the RAN-WLAN parameters in the ISMP are not used because the UE does not perform WLAN selection and does not know which WLAN access network would be selected later. If the current condition satisfies RSRP<A, RSRQ<B, then the UE should perform WLAN selection since it is allowed by the ISMP. Otherwise, the UE should stay in the 3GPP access network.
· If the UE is connecting to WLAN access network, the UE measures the condition of the current WLAN access network. In this scenario, the RAN-cellular parameters in the ISMP are not used because the UE does not perform cell selection and does not know which cell would be selected later. If the current condition satisfies BSSLoad<C, Backhaul>D, then the UE should stay in the WLAN access network as allowed by the ISMP. Otherwise, the UE should perform cell selection and perform handover to 3GPP.
Conclusion 3: For UE which can route IP traffic only over a single radio access interface at a given time:
When the UE is connecting to 3GPP access network, the UE uses the RAN-cellular assistance parameters to decide which access technology should be selected. 
When the UE is connecting to WLAN access network, the UE uses the RAN-WLAN assistance parameters to decide which access technology should be selected.
Conclusion 4: For UE which can route IP traffic only over a single radio access interface at a given time:
When RAN thresholds criteria are satisfied, the UE should select a WLAN access network if WLAN is allowed by the ISMP.
When the RAN thresholds criteria are not satisfied, the UE should select a 3GPP access network if it is allowed by the ISMP.
For the non-MAPCON/IFOM capable UE, if the ISMP indicates that the UE should select a WLAN access network, the UE should performs WLAN selection according to WLANSP if it camps on 3GPP now. The WLANSP may also include the BSS load and backhaul data rate, but these two parameters are static. The RAN-WLAN assistance parameters are more dynamic and could be configured according to the current RAN condition. Moreover, if the UE performs WLAN selection without using RAN-WLAN thresholds, the UE may select a WLAN access network which does not fulfil the RAN-WLAN thresholds and will perform handover to 3GPP again. Therefore, it is more suitable to use RAN-WLAN assistance parameters received from the RAN for WLAN selection for the UE.

If the UE receives RAN-WLAN assistance parameters from the RAN, it should use them to replace the corresponding value in WLANSP. If the active WLANSP does not include BSS load and backhaul data rate, the UE should also consider the RAN-WLAN thresholds as part of the selection criteria. If the UE already selects a WLAN access network, the UE may perform WLAN access network reselection after the corresponding values in WLANSP are replaced by RAN-WLAN parameters.
Conclusion 5: For UE which can route IP traffic only over a single radio access interface at a given time:
If the UE receives RAN-WLAN assistance parameters from the RAN, it should use them to replace the corresponding value in WLANSP. If the active WLANSP does not include BSS load and backhaul data rate, the UE should also consider the RAN-WLAN thresholds as part of the selection criteria.
Alternative 2: RAN Assistance Parameters as Validity Condition of ANDSF policy
2.1 For the UE which can route IP traffic simultaneously over multiple radio access interfaces
Conclusion 1 is also valid for Alternative 2.
Conclusion 2 is not needed. When the RAN Assistance Parameters are used as validity condition of ANDSF policy, the ANDSF policy becomes valid only if the RAN Assistance Parameters are satisfied. This requires that the operator to establish new ANDSF policies to describe the RAN Thresholds criteria as described in Annex A.
2.2 For the UE which can route IP traffic only over a single radio access interface at a given time
Conclusion 3 is also valid for Alternative 2.
Conclusion 4 is not needed with the same reason described above in 2.1.

Conclusion 5 is also valid for Alternative 2.

3 Comparison

Alternative 2 requires the operator to generate new ANDSF policies to describe the RAN thresholds criteria but does not change the UE’s logic when using the ANDSF policies. Moreover, the priority between the new ANDSF policies and the existing ANDSF policies indicates the operator preference of using RAN Assistance Parameters. Therefore, it is proposed to select the more simple and flexible Alternative 2.
Conclusion 6: RAN Assistance Parameters are used as validity condition in ANDSF policy.
Proposal

For UE which can route IP traffic simultaneously over multiple radio access interfaces:

Conclusion 1: For the UE which can route IP traffic simultaneously over multiple radio access interfaces: The RAN-WLAN assistance parameters received from the RAN are not used for WLAN (re-)selection.
For UE which can route IP traffic only over a single radio access interface at a given time:
Conclusion 3: For UE which can route IP traffic only over a single radio access interface at a given time:
When the UE is connecting to 3GPP access network, the UE uses the RAN-cellular assistance parameters to decide which access network should be selected. 
When the UE is connecting to WLAN access network, the UE uses the RAN-WLAN assistance parameters to decide which access network should be selected.
Conclusion 5: For UE which can route IP traffic only over a single radio access interface at a given time, if the UE receives RAN-WLAN assistance parameters from the RAN, it should use them to replace the corresponding value in WLANSP. If the active WLANSP does not include BSS load and backhaul data rate, the UE should also consider the RAN-WLAN thresholds as part of the selection criteria.
For the UEs who support RAN Assistance Parameters:

Conclusion 6: RAN Assistance Parameters are used as validity condition in ANDSF policy.
Annex A RAN Thresholds Criteria Defined in TS 36.304

If UE is capable of traffic steering between E-UTRAN and WLAN, the UE indicates to higher layers that traffic should be steered to a WLAN with an identifier listed in RAN parameters in 5.x.3 after the rule is satisfied for a time interval TsteeringWLAN:

-
If ThreshServing, LowP, WLAN is not provided or the serving cell fulfills Srxlev < ThreshServing, LowP, WLAN; and
-
If ThreshServing, LowQ, WLAN is not provided or the serving cell fulfills Squal < ThreshServing, LowQ, WLAN; and
-
If ThreshChannelutilization, Low is not provided or the WLAN fulfills Wchannelutilization < ThreshChannelutilization, Low; and
-
If Threshbackhaul,dl,bandwidth, High is not provided or the WLAN fulfils Wbackhauldlbandwidth > Threshbackhaul,dl,bandwidth, High; and

-
If  Threshbackhaul,ul,bandwidth, High is not provided or the WLAN fulfills Wbackhaululbandwidth > Threshbackhaul,ul,bandwidth, High; 
If UE is capable of traffic steering between E-UTRAN and WLAN, the UE indicates to higher layers that traffic should be steered to E-UTRAN after the rule is satisfied for a time interval TsteeringWLAN:

-
If ThreshServing, HighP, WLAN is provided and the serving cell fulfills Srxlev > ThreshServing, HighP, WLAN; or 
-
If ThreshServing, HighQ, WLAN is provided and the serving cell fulfills Squal > ThreshServing, HighQ, WLAN; or
-
If ThreshChannelutilization, High is provided and the WLAN fulfills Wchannelutilization > ThreshChannelutilization, High ; or
-
If Threshbackhaul,dl,bandwidth, Low is provided and the WLAN fulfills Wbackhauldlbandwidth < Threshbackhaul,dl,bandwidth, Low; or

-
If Threshbackhaul,ul,bandwidth, Low is provided and the WLAN fulfills Wbackhaululbandwidth < Threshbackhaul,ul,bandwidth, Low; 
3GPP
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