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[bookmark: _Ref349588338]1. Introduction
In the last RAN2 meeting (RAN2#81bis), network selection between WLAN and 3GPP was extensively discussed, and three candidate solutions for network selection are captured in the latest TR [1]. Depending on the solutions, some solutions (e.g. network-assisted solution) only require broadcast (common) RRC signalling for the network selection, while other solutions (e.g. network-controlled solution) need to have unicast (dedicated) RRC signalling.
In this contribution, we investigate overall operational procedure both of common and dedicated RRC signalling, and try to identify the problems in order to work properly.

2. Discussion
[bookmark: _Ref345579754]2.1 Common RRC signalling

                                                                                                                                           
[bookmark: _Ref349648165]Figure 1 Example of common RRC signalling
Figure 1 provides an example of common RRC signalling for the network selection.
In this example, an eNB only provides explicit/implicit 3GPP load information in broadcast manner. The example of explicit load information could be an exact percentage of the current load status, or a rough level of the current load status e.g. low/medium/high. Also, the example of implicit load information could be a level of offload preference (either percentage or low/medium/high) which may be useful when operators do not want to disclose the network condition directly.
And, a WLAN AP provides its load information through the Beacon/Probe Response frame, which is already defined in the current WLAN specification [2].
Furthermore, an UE may obtain the policy for network selection/traffic steering from the ANDSF server. If ANDSF is not available, the policy may be pre-configured to the UE when it is manufactured. The policy includes RAN load and/or WLAN load conditions: an example of the policy could be:
· While UE locates in PLMN 'A', if RAN load is high, and WLAN load is low, prioritize WLAN SSID 'B' for all/some IP flows.
With above information (i.e. RAN and/or WLAN load information, and network selection/traffic steering policies), the UE performs the network selection/traffic steering. When network selection/traffic steering occurs, UE indicates it to the PDN-GW, and PDN-GW switches all/some downlink IP flows of the UE to the selected network (either 3GPP or WLAN).
Observation 1: Common RRC signalling approach is compatible and well-operating with existing CN functionality (e.g. ANDSF, MAPCON and IFOM defined in [3]).

2.2 Dedicated RRC signalling


[bookmark: _Ref355706077]Figure 2 Example of dedicated RRC signalling
Figure 2 shows an example of dedicated RRC signalling for the network selection, especially when network controls network selection/traffic steering for specific DRBs of specific UE.
In order for the network to control the network selection/traffic steering, it first needs to collect all information including signal strength (RSSI[footnoteRef:1]) and load status of available WLAN APs from an UE. [1:  RSSI: receive signal strength indicator] 

2.2.1 How to select the specific UEs/DRBs for the dedicated RRC signalling
And then network selects a specific UE for the network selection/traffic steering. For the selection, network needs to have some criteria e.g. randomly or heavy UEs/DRBs. From this, we could have a following question: How does an eNB select a specific UE/bearer to offload?
If the RAN commands to a specific UE based on specific criteria (e.g. instantaneous heavy traffic), the approach might have a discrimination problem: The WLAN which serves in unlicensed band cannot guarantee the QoS as provided in the RAN, and therefore there is possibility of QoS degradation in WLAN. If the operator/network vendor enforces specific UEs to offload to the WLAN based on the specific criteria, it may be against fairness. The rule (either from ANDSF server or RAN) should be common for all UEs, and should not discriminate specific UEs (e.g. due to generating heavy traffic) unless the UEs have different contract with the operator. Furthermore, even if the UEs have different contract, the RAN is not able to know each UEs' contract details.
Proposal 1: For the dedicated RRC signalling, it should be clarified which criteria will be used for the network selection/traffic steering of UEs/DRBs in the RAN.
Proposal 2: The criteria for the network selection/traffic steering should not introduce any discrimination problem, and it should not conflict with the contract of the UE.
For the traffic steering, the default DRB may be suitable for WLAN offloading. However certain operators may have certain special IP flows (e.g. for providing operator services, or special video services) going over the default DRB. If there is no IP address continuity between 3GPP and WLAN, these IP flows should not be moved to WLAN. However, the eNB does not know about IP flows, but only knows the DRBs. Then, how can the eNB determine what IP flows should and should not move? Or, should the network always allocate multiple DRBs separately for the traffic steering?
Proposal 3: It should be clarified how eNB can classify specific IP flows which should or should not be moved. If it cannot, it should be confirmed that the operators/network vendors allocate multiple DRBs separately for the traffic steering.

2.2.2 How to send the dedicated RRC signalling
After selection, the RAN commands to the UE for the network selection/traffic steering. Here, in order to receive the command from the RAN, an UE should always be in the CONNECTED mode, or should be paged and perform connection establishment: In order to support bi-directional load balancing which was agreed in the last RAN2 meeting and captured in the TR, even if the UE has offloaded to the WLAN, and no traffic in the RAN, the UE requires to stay in the CONNECTED mode, and may need to report WLAN status to the RAN for the network selection/traffic steering. If the UE has no active traffic, it may not be desirable for the UE to hold in the CONNECTED mode for the power saving. 
Observation 2: For the dedicated RRC signalling, 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: Add following text in the Requirements section of the latest TR 37.834: "Solutions should support both for the CONNECTED mode and the IDLE mode."

2.2.3 How to handle confliction between RAN policy and CN policy
After receiving the command from the network, the UE may encounter another selection problem if the ANDSF is available, and the UE already received the policy from the ANDSF server which conflicts with the command from the RAN.
Please note that the RAN policy may only reflect the policy from the registered PLMN, not the home PLMN. If we consider the roaming case, the home PLMN may have its own preferred policies, and the policies may conflict with the RAN policies from visited network. In fact, SA2 is discussing on the prioritization among multiple ANDSF policies from multiple PLMNs (and the discussion does not include the RAN policies). If we also consider introducing RAN policy in addition to multiple ANDSF policies, the prioritization of the specific policy should be clarified with SA2.
Proposal 5: It should be harmonized with SA2 on the order of priority for network selection/traffic steering policy/rule if RAN2 considers providing RAN policies using common/dedicated RRC signalling. RAN2 may need to consider sending LS to SA2.

2.2.4 How to translate DRBs to IP flows for the binding update
After determining which rule is applied (in this case, RAN policy/command is applied), the UE requires to send the binding update to the PDN-GW for the completion of network selection/traffic steering. For this, the UE requires to have mapping table between a specific DRB and IP flows. The RAN has no idea on the IP flows, and may only be able to command specific bearers for the traffic steering. After receiving commands from the RAN, the UE needs to translate DRBs in the command to IP flows for sending the binding update, but the NAS/AS of UE does not know about the bearer mapping for IP flows.
Or, we may consider alternative approach: after commanding traffic steering for the specific DRBs, the eNB sends a new message to the PDN-GW for the binding update. However, this approach is out of scope in RAN2, and thus RAN2 cannot decide whether this approach is feasible or not.
Proposal 6: It should be clarified how to translate DRBs in the dedicated RRC signalling to corresponding IP flows for the completion of the network selection/traffic steering.
Proposal 7: RAN2 should consider all aspects listed above, at least to work properly, if RAN2 considers dedicated RRC signalling approach for the network selection/traffic steering.

3. Conclusion
Observation 1: Common RRC signalling approach is compatible and well-operating with existing CN functionality (e.g. ANDSF, MAPCON and IFOM).
Proposal 1: For the dedicated RRC signalling, it should be clarified which criteria will be used for the network selection/traffic steering of UEs/DRBs in the RAN.
Proposal 2: The criteria for the network selection/traffic steering should not introduce any discrimination problem, and it should not conflict with the contract of the UE.
Proposal 3: It should be clarified how eNB can classify specific IP flows which should or should not be moved. If it cannot, it should be confirmed that the operators/network vendors allocate multiple DRBs separately for the traffic steering.
Observation 2: For the dedicated RRC signalling, 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: Add following text in the Requirements section of the latest TR 37.834: "Solutions should support both for the CONNECTED mode and the IDLE mode."
Proposal 5: It should be harmonized with SA2 on the order of priority for network selection/traffic steering policy/rule if RAN2 considers providing RAN policies using common/dedicated RRC signalling. RAN2 may need to consider sending LS to SA2.
Proposal 6: It should be clarified how to translate DRBs in the dedicated RRC signalling to corresponding IP flows for the completion of the network selection/traffic steering.
Proposal 7: RAN2 should consider all aspects listed above, at least to work properly, if RAN2 considers dedicated RRC signalling approach for the network selection/traffic steering.
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