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1 Introduction
During the last RAN2 meetings, traffic steering solutions have occupied most of the time during the discussion of this SI. Three solutions have been proposed and captured in the TR [1]. In RAN2#82 meeting, the three solutions have been fully discussed. Among them, solutions 1 and 3 have obtained more supporters than solution 2. The details of the solutions have been captured in [2][3][4], respectively. 
In this paper, we analyze the three solutions of traffic steering. By comparing, we give our preference in the conclusion.
2 Discussion
2.1 Description of the three solutions

According to the discussion about traffic steering, there are general three solutions have been proposed during the last RAN2 meetings. 
(1) Solution 1

In this solution RAN provides RAN assistance information to the UE through broadcast signaling (and optionally dedicated signaling). The UE uses the RAN assistance information UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN.

This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states for UTRAN.
(2) Solution 2
In this solution RAN provides assistance information to the UE through dedicated and/or broadcast signaling. Based on this information and rules specified in the RAN specification, as well as measurements and information provided by WLAN, the UE steers traffic to a WLAN or RAN.

This solution is applicable to UEs in RRC IDLE and RRC CONNECTED states for E-UTRAN, UE IDLE mode for UTRAN and CELL_FACH, CELL_PCH, URA_PCH and CELL_DCH states for UTRAN).

(3) Solution 3

In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE).

For UEs in IDLE mode and CELL_FACH, CELL_PCH and URA_PCH states the solution is similar to solution 1 or 2. Alternatively, UEs in those RRC states can be configured to connect to RAN and wait for dedicated traffic steering commands. 

In this solution, the traffic steering commands can override the ANDSF policy only for the traffic indicated in the command. All other traffic continues to be subject to the ANDSF policy as applicable.
2.2 Fulfillment to the requirements
According to the agreements at the beginning of this SI discussion, the proposed solutions should meet the ten requirements defined in [1]. Here, we discuss the fulfillment of the three solutions to the requirements.
From the discussion during the last meetings, it is clear that all the three solutions can fulfill requirement 4,5,6,7, and 8 in [1]. For both solution 1 and 2, the traffic steering decision is made by UE. They, thus, may cause network congestion in both (E)-UTRAN and WLAN networks. Especially for solution 1, the criterion of traffic steering is depended on UE implementation, and network is hard to predict UE behavior. Therefore, whether solution 1 and 2 can improve network performance is out of control of the network. As UEs cannot predict the traffic steering decision, UE controlled solutions may cause ping-ponging between the two networks.

Observation 1: Solution 3 can fulfill all the requirements

Observation 2: Solution 1 and 2 cannot fulfill requirement 10. 
Observation 3: Solution 1 cannot guarantee requirements 1 and 2. 
2.3 Fulfillment to operator’s requirements
From an operator’s point of view, the candidate solutions should be flexible for operators to control UE behaviors. Furthermore, it is desirable to design general solutions for all possible scenarios. Therefore, all the network selection solutions should be feasible without the deployment of ANDSF.

One main aim of this SI is to improve the efficiency of operator’s networks with WLAN. As the network has the information about all UEs, it should be RAN to control the network selection of UEs, especially for UEs in connected mode. By this method, it can be avoided that large number of UEs have the same decision to access WLAN from 3GPP RAN or from 3GPP RAN to WLAN, which may cause UE ping-ponging between 3GPP RAN and WLAN networks.

From the discussion, UEs decide its own traffic steering in both solution 1 and 2. They do not fulfill operator’s requirement that the solution should be network controlled. When ANDSF is not deployed in solution 1, operators need to resort to OMA-DM or UE pre-configured mechanisms to achieve traffic steering polices. In this way, the policies should be static and cannot change based on the network status.

Observation 4: Solution 1 and 2 cannot fulfill operator’s requirements on network controlling.

Observation 5: Without deploying ANDSF, the traffic steering policies in solution 1 should be static and cannot vary based on the network status.

Observation 6: Solution 3 can fulfill the operator’s requirement on network controlling and flexibility. 
2.4 Comparison of the solutions

In solution 1, The UE uses RAN assistant information and its own measurement to decide traffic steering between RAN and WLAN. The steering policies are received from ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE. UEs make their individual decision according to the information they collected. There are risks that multiple UE have the same decision, which may reduce network performance, i.e., inducing congestion to WLAN networks. Since the policies are from ANDSF or OMA-DC or pre-configured at UE, they cannot vary too much. Polices should be static or semi-static. Otherwise, large signaling overhead may be induced to the network in both RAN and CN parts. 
In solution 2, RAN provided traffic steering policies and assistant information to UE. Compared to ANDSF, RAN is closer to UE, and knows well of it status. If network selection rules are provided by RAN, better user experience and higher network efficiency can be achieved as the policies can be changed from time to time according to the status of the network. As the steering decision is still made by UE, it has the same problem as solution 1 that it cannot guarantee network performance improvement.
In solution 3, traffic steering is controlled by RAN based on network status. Preference information provided by UEs can also be considered. As the handover procedure in 3GPP networks, UE in connected mode has to listen to the command from network for “handover” between RAN and WLAN. Per UE control can be realized by dedicated traffic steering commands from network.  For idle mode UE, it can first invoke UE to RRC_Connected as UE wake up from idle is for data transmission. 
The comparison of these three solutions is summarized in table 1.

Table 1 Comparison of the three solutions
	
	Connected mode
	Idle mode

	Solution 1
	Pros: 
· Simple solution with limited standardization impact

· Infrequent signaling transmission 

Cons:

· Define new type of RAN assistant information
· May reduce network performance
· May induce ping-ponging

· Traffic steering polices should be static or semi-static
	Pros:
· Limit signaling transmission
Cons:

· Need to deploy ANDSF

· Hard to vary rules according to network status

	Solution 2
	Pros:
· Traffic steering policies can be changed according to network status

Cons:
· May reduce network performance
· May induce ping-ponging
· Define common signaling for network selection parameters
	Pros:
· Traffic steering policies can be changed according to network status

Cons:

· Define common signaling for network selection parameters

	Solution 3


	Pros
· Dedicated network selection rules for each UE
· Network selection controlled by RAN, easy to achieve high network efficiency and good user experience

Cons:

· Define dedicated signaling for traffic steering command

· Frequent signaling transmission for UE network selection
	Alt1: reuse solution 2
Pros and Cons are the same as solution 2.

Alt2: UE go to RRC_Connected first

Pros and Cons are the same as Solution 3 in RRC_Connected.

Moreover, Alt2 may induce larger latency. 


Observation 7: Compared to solution 1 and 2, solution 3 can guarantee network performance improvement and avoid ping-ponging between two networks
Proposal： RAN2 should consider solution 3 as the candidate traffic steering solutions. 

3 Conclusion  
In this contribution, we have analyzed the three candidate solutions for traffic steering approved during the last meetings. By comparing these solutions, we have the following observations. 
Observation 1: Solution 3 can fulfill all the requirements

Observation 2: Solution 1 and 2 cannot fulfill requirement 10. 
Observation 3: Solution 1 cannot guarantee requirements 1 and 2.

Observation 4: Solution 1 and 2 cannot fulfill operator’s requirements on network controlling.

Observation 5: Without deploying ANDSF, the traffic steering policies in solution 1 should be static and cannot vary based on the network status.

Observation 6: Solution 3 can fulfill the operator’s requirement on network controlling and flexibility. 
Observation 7: Compared to solution 1 and 2, solution 3 can guarantee network performance improvement and avoid ping-ponging between two networks

Therefore, we propose that
Proposal： RAN2 should consider solution 3 as the candidate traffic steering solutions. 
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