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1. Introduction
In the last RAN2 meeting (RAN2#82), network selection between WLAN and 3GPP was extensively discussed, and detailed text proposals for three candidate solutions are captured in the TR [1]. Among the three candidate solutions, the solution 3 is described as follows:
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Figure 1 Solution 3: Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
In solution 3, traffic steering for UEs in RRC CONNECTED/CELL_DCH comprises the following steps as shown in Figure 1:

1. 
Measurement control: The eNB/RNC configures the UE measurement procedures including the identity of the target WLAN to be measured. 

2. 
Measurement report: The UE is triggered to send MEASUREMENT REPORT by the rules set by the measurement control. 

3. 
Traffic steering: The eNB/RNC sends the steering command message to the UE to perform the traffic steering based on the reported measurements and loading in the RAN.


Also, it was discussed whether each solution fulfills the requirements in the TR during the RAN2 email discussion [82#11]. The requirements in the TR are as follows:
	1.
Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  

2.
Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 

3.
Solutions should improve the utilization of WLAN when it is available and not congested.

4.
Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).

5.
Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.

6.
Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy UEs even though legacy UEs may not benefit from the improvements provided by these solutions.

7.
Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.

8.
Per target WLAN system distinction (e.g. based on SSID) should be possible.

9.
Per-UE control for traffic steering should be possible.

10.
Solutions should ensure that access selection decisions should not lead to ping-ponging between UTRAN/E-UTRAN and WLAN.


In order to verify whether the solution 3 can meet the whole requirements above, it may not be enough to consider only the above figure for the solution 3. In this contribution, we investigate whether the solution 3 can fulfill the whole requirements (especially the red ones above) by considering more detailed procedures.
2. Discussion
2.1 Extended description of Solution 3
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Figure 2 Extended example of traffic steering in Solution 3
Before the measurement configuration for WLAN in the solution 3, the UE may obtain the network selection/traffic steering policy from the ANDSF server, if deployed as shown in (A) above. If the UE receives the steering command from the RAN as proposed in the solution 3, the UE should select either policy from the ANDSF server or the command from the RAN, which may conflict each other.

Please note that the command from RAN may only consider the policy from the registered PLMN, not the home PLMN. In case of roaming, the home PLMN may have its own preferred policies e.g. if an operator has a contract with some WLAN operators which provide low cost for roaming fee. Hence, the steering command should also consider the policy from the home PLMN. FYI, SA2 is discussing on the prioritization among multiple ANDSF policies from multiple PLMNs. If we also consider introducing RAN policy in addition to multiple ANDSF policies, the prioritization of the specific policy should also be clarified with SA2. Currently, the TR captures that the traffic steering commands can override the ANDSF policy, but this should be checked with other relevant 3GPP WGs e.g. SA2, CT1.
Furthermore, even though the ANDSF is not deployed in the network, there is also a possibility that the steering command conflicts with the user preferences ((B) in Figure 2). If a user turns off the WLAN module in the UE, or does not want to perform offload to WLAN by setting its preferences, the UE does not have to perform unnecessary measurement report, and the network does not have to command for the traffic steering. If the RAN commands UE to offload to the WLAN, but the command conflicts with user preferences, then the UE may try to move back to the 3GPP, and this may cause the ping-ponging between UTRAN/E-UTRAN and WLAN.
Hence, in order for solution 3 to fulfill the Requirements 5 and 10 above, following proposals needs to be considered in RAN2.

Proposal 1: It should be checked whether it is acceptable to other WGs (e.g. SA2, CT1) that the RAN traffic steering command overrides the ANDSF policy.
Proposal 2: It should be clarified whether it is acceptable that the RAN traffic steering command overrides the user preferences.
In addition, when the RAN commands a UE to offload to operator's WLAN AP, it should have a list of operator's WLAN APs differentiated by e.g. BSSID, (E)SSID, HESSID
, etc. To have the list, the operator needs to maintain OAM server, and each RAN needs to exchange data with OAM in order to update the list ((C) in Figure 2).
Observation 1: It should be noted that the solution 3 also requires interaction with CN e.g. OAM server to maintain the list of operator's WLAN networks, which is similar to one of the function from the ANDSF.
If the RAN obtains the list of operator's WLAN APs, it can command a UE to offload a specific bearer or whole bearers as described in the TR ((D) in Figure 2). Please note that existing CN solutions e.g. MAPCON or IFOM defined in [2] can only steer the traffic in the level of PDN connections or IP flows. As the RAN does not know that the bearer is related to which PDN connection, nor the bearer contains which IP flows, the UE should be capable to translate the bearer either to PDN connection/IP flows to be compatible with existing CN solutions ((E) in Figure 2). In other words, the UE requires having a mapping table between a specific bearer and PDN connections/IP flows.

If the UE does not have the capability, it cannot perform path switch using existing CN messages ((F) in Figure 2), and this would bring additional jobs to other WGs e.g. SA2, CT1, etc. Or, we may consider alternative approach: after commanding traffic steering for the specific bearers, the RAN sends a new message to the PDN-GW for the path switch. However, this approach is out of scope in RAN2, and should be discussed with other WGs to verify whether this approach is feasible.
Hence, to fulfill the Requirement 5 above, the solution 3 should also provide a mechanism how the UE obtains the translation table for mapping between a bearer and a PDN connection/IP flows.
Proposal 3:  It should be clarified how the UE can obtain the translation table for mapping between a bearer and a PDN connection/IP flows.

Observation 2: It should be noted that the solution 3 cannot support to steer specific IP flows within a bearer, as it has no idea on the IP flow.
After receiving the steering command, the UE connects with the WLAN AP specified in the command message, and exchange data with the WLAN AP. As the TR requires bi-directional load balancing between WLAN and 3GPP radio access networks in the Requirement 1, and no changes to IEEE and WFA specifications in the Requirement 7, the UE should always be in the CONNECTED mode, or should be paged and perform connection establishment in order to receive the steering command message for moving back to the 3GPP networks. That is, even if the UE has offloaded to the WLAN, and has no traffic to send to the 3GPP RAN, the UE requires staying in the CONNECTED mode, reporting WLAN status to the RAN for the network selection/traffic steering ((G) in Figure 2), and waiting for the steering command ((H) in Figure 2). To keep in the CONNECTED mode, and report the status to the 3GPP RAN may lead to increase in UE battery consumption.
Hence, in order for solution 3 to fulfill the Requirements 1, 2 and 4 above, the solution 3 should provide a reasonable power saving mechanism.
Observation 3: For the bi-directional load balancing, the UE may need to be in the CONNECTED mode, and keep reporting WLAN status to the RAN, which may result UE battery drain.
Proposal 4: It should be clarified how the solution 3 fulfills the Requirement 4, i.e. it can reduce or maintain battery consumption. If not, the mechanism to reduce or maintain battery consumption should be provided.
3. Conclusion
Proposal 1: It should be checked whether it is acceptable to other WGs (e.g. SA2, CT1) that the RAN traffic steering command overrides the ANDSF policy.

Proposal 2: It should be clarified whether it is acceptable that the RAN traffic steering command overrides the user preferences.

Observation 1: It should be noted that the solution 3 also requires interaction with CN e.g. OAM server to maintain the list of operator's WLAN networks, which is similar to one of the function from the ANDSF.

Proposal 3:  It should be clarified how the UE can obtain the translation table for mapping between a bearer and a PDN connection/IP flows.

Observation 2: It should be noted that the solution 3 cannot support to steer specific IP flows within a bearer, as it has no idea on the IP flow.

Observation 3: For the bi-directional load balancing, the UE may need to be in the CONNECTED mode, and keep reporting WLAN status to the RAN, which may result UE battery drain.

Proposal 4: It should be clarified how the solution 3 fulfills the Requirement 4, i.e. it can reduce or maintain battery consumption. If not, the mechanism to reduce or maintain battery consumption should be provided.
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� BSSID: Basic Service Set IDentifier: 6-octet MAC address of WLAN AP


(E)SSID: (Extended) Service Set IDentifier: An identifier for the network


HESSID: Homogenous Extended Service Set IDentifier: 6-octet MAC address that identifies the homogeneous ESS





