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1 Introduction

In this contribution, the level of inter-working between WiFi and 3GPP network and the information needed to be considered for the RAN load based solution are discussed.
2 Discussion
2.1 Level of inter-working between WiFi and 3GPP network
In the existing network selection between 3GPP and WiFi, the UE uses the received / provisioned inter-system mobility policy (ISMP) on when it can route IP traffic only over a single radio access interface at a given time. On the other hand, if a UE is capable of routing IP traffic simultaneously over multiple radio access interfaces, the UE uses the received/provisioned inter-system routing policy (ISRP). For ISMP, UE will move all IP flows from 1 access technology to another access technology. As for ISRP, it allows the routing of an IP flow (e.g. in the case of IFOM and NSWO) based on the following e.g. App_ID, QoS, IP address, port number etc. Depending on the UE capability, it will either use the ISMP or the ISRP. The question then is what level of routing is required for load based policy/command. With the extension of the ANDSF, it is possible to use the same level of routing as the ISRP for UE which support the capability. If the load based policy/command is sent via the RAN to the UE, the level of routing will be on the bearer level or logical channel priority. There is definitely use case for such bearer or IP flow switching. A simple use case is when the load of the 3GPP cell is high, the operator may just want to route some of the IP traffic flows (e.g. best effort traffic) for UE that configured multiple connection to WiFi so as to relieve the load over the 3GPP cell. Other traffic flows (e.g. VoIP services), the operator may want to keep them in 3GPP cell as 3GPP provides better session and service continuity mechanism (e.g. better coverage than WLAN and having handover preparation mechanism etc.). Likewise, when the load of the 3GPP cell is low, the operator may want to route those IP traffic flows back to 3GPP cell as again 3GPP provides better session and service continuity mechanism or more favourable (to the operator) charging policy. Hence it is proposed that:

Proposal#1: The RAN solution should consider IP flow/PDN connection/Application or at least radio bearer level routing.
Subject to operator's configuration, the ANDSF may also have the permanent UE identity. With the permanent UE identity, the available subscription data (e.g. the list of access networks, or access technology types, the UE is authorized to use, etc.) may also be used by the ANDSF (in the case of H-ANDSF) for selecting the inter-system mobility policies and the inter-system routing policies. A simple use case is that the operator may want to move UE or route IP traffic flows based on UE subscription for load balancing. For example:

· Moving some “Bronze” users IP flow(s) to WiFi when 3GPP is overloaded, e.g. leaving “Gold/Silver” users on 3GPP which has better session and service continuity features
· Moving some “Gold/Silver” users IP flow(s) to 3GPP when WiFi is overloaded for better session and service continuity feature while leaving “Bronze” users on WiFi 
If UE subscription needs to be taken into consideration for load balancing, the ANDSF will naturally provide the functionality as per operator’s configuration of knowing the permanent UE identity. It is thus proposed: 
Proposal#2: RAN solution should also be able to take into consideration UE subscription.
2.2 Information requirements for RAN based solution

In the last RAN 2 meeting, the following was agreed:

1
WLAN/3GPP Load Balancing improvement (make use of offloading potential in order to increase system capacity)

2
Performance Improvements (WLAN interworking should not result in decreased but preferable in better user experience)

3
Improve utilization of WLAN (if available and not overloaded)

In order to achieve (1) and (3), it will be necessary for the RAN based solution to take into consideration the WiFi load and the 3GPP load. 
WiFi network load are sent over the Beacon or Probe Response and is formatted as follow:

· BSS Load element 
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· Station Count: the total number of STAs (stations) currently associated

· Channel Utilization: the percentage of time, linearly scaled with 255 representing 100%, that the AP sensed the medium was busy
· Available Admission Capacity: the remaining amount of medium time available via explicit admission control

If the UE can also query ANQP from the WiFi network in the case it has scanned (but may not need to be associated with it), then it will also have the following backhaul information (WAN metrics) on the WiFi network:

· Downlink Load
· Uplink Load
· At capacity: In this condition the AP won’t allow additional mobile devices to associate
· Load measurement duration (LMD) is the time interval over which the load measurement is averaged.
The 3GPP network load should also take into consideration of the resource usage and the backhaul usage. In the case of LTE, the resource usage can be the total PRB usage as specified in TS36.314 Section 4.1.1.1, while for the backhaul usage, it can be the total UL and DL Data volume (summing the individual UL/DL Data Volume per QCI per UE).

Proposal#3: The RAN solution should take into consideration the following WiFi and 3GPP load metrics:

· WiFi load: BSS load element and WAN metrics from ANQP

· 3GPP load: Resource and backhaul usage (e.g. in the LTE, it can be associated with total PRB usage and the total UL/DL Data volume as specified in TS36.314).

Other important information to consider is the DL 3GPP signal strength (e.g. CPICH RSCP in UMTS, RSRP in LTE) and the DL signal quality (e.g. CPICH Ec/No, RSRQ in LTE). In the last RAN 2 meeting, there were some papers (e.g.  [1] etc.) proposing taking 3GPP  access radio signal strength and quality into consideration. E.g. It should be possible to first push a UE that is experiencing poor 3GPP radio conditions (e.g. at the edge of a 3GPP cell) out to WiFi if it is available. Having the 3GPP signal strength/quality will allow the network to control such scenario. The same argument can be used for taking into consideration WiFi signal strength and quality (i.e. when a UE is at the coverage edge of the WiFi, it should be also be possible to push the UE back to the 3GPP cell).

Proposal#4: The RAN solution should take into consideration UMTS, LTE and WiFi signal strength and signal quality.
3 Conclusions
It is proposed to agree on the following requirements for the 3GPP-WLAN radio interworking. 

Proposal#1: The RAN solution should consider IP flow/PDN connection or radio bearer level routing.
Proposal#2: RAN solution should also be able to take into consideration UE subscription.

Proposal#3: The RAN solution should take into consideration the following WiFi and 3GPP load metrics:

· WiFi load: BSS load element and WAN metrics from ANQP

· 3GPP load: Resource and backhaul usage (e.g. in the LTE, it can be associated with total PRB usage and the total UL/DL Data volume as specified in TS36.314).

Proposal#4: The RAN solution should take into consideration UMTS, LTE and WiFi signal strength and signal quality.
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