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1. Introduction
In RAN2#81bis meeting, some agreements were made about the solution directions for access network selection. And the solution details are FFS [1]. This document gives some comparisons of these three solution directions. And we propose to include the evaluation metrics and results into the TR.
2. Discussion
2.1. Evaluation Metrics
The three solutions are summarized as:

Solution 1: RAN provides assistance information to the UE. Based on this information and rules provided for instance via ANDSF (not by RAN) the UE steers traffic to a WLAN or RAN.
Solution 2: RAN provides access network selection parameters (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network.
Solution 3: 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.
To evaluate these solutions, some metrics are needed:
1) Impact to radio protocols
All the three solutions have impacts to radio protocols. Solution 1 provides the assistant information to UE, which impacts mainly on system information. Solution 2 provides access network selection parameters (other than assistant information in Solution1) to UE, and it has impacts on UE behaviour, system information and even dedicated signalling, which depends on the solution details. Solution 3 uses dedicated traffic steering commands, which impacts mainly on RRC connected mode, e.g. measurement, steering commands.
2) Impact to network implementation
Solution 1 and solution 2 requires the network entities to provide some information for network selection, and how the network entities generate the information impacts network implementation. Solution 3 requires the network entities to take WLAN into account, and make the decision of traffic steering. 
3) Impact to UE implementation
Solution 1 is mainly depended on UE implementation, which is based on the RAN assistant information and rules provided for instance via ANDSF (not by RAN). Solution 2 has impact on UE behaviour for considering WLAN as candidate for network selection, and evaluates whether to steering traffic to WLAN based on the parameters provided by RAN. In solution 3, UE is controlled by the network, the impact to UE implementation is mainly on traffic steering commands and WLAN measurements.
4) Signalling overhead
The signalling overhead for solution 1 is mainly on system information, e.g. broadcasting load information. For solution 2, it depends on the solution details, e.g., what kind of parameters are provided, using system information or dedicated signalling. For solution 3, it depends on the dedicated traffic steering commands, measurement configuration and measurement reports.
5) Applicability
Solution 1 and solution 2 can apply for idle and connected mode UE. Solution 3 is mainly applied for connected mode UE, because for idle UE, it is the same as solution 2.
6) Ping-pong avoidance

For connected UE, all the three solutions can realize per-UE control traffic steering to/from WLAN. Therefore, the ping-ponging between UTRAN/E-UTRAN and WLAN can be avoided. For idle UE, solution 1 can cause simultaneous massive access network selection/traffic steering events, which can easily lead to ping-pong. Solution 2 and solution 3 are the same for idle UE, if similar mechanism to cell reselection in UTRAN/E-UTRAN is used for these two solutions, ping-pong can be avoided.
7) Performance improvement
Comparing to current mechanism based on ANDSF policies, solution 1 provides only more information. If UTRAN/E-UTRAN load is the assistant information, the UE can decide to not choose the overload UTRAN/E-UTRAN as the candidate network for traffic steering. If WLAN has the higher priority due to ANDSF policies, the UTRAN/E-UTRAN load information is not needed. Therefore, the performance improvement for solution 1 is mainly for the case that UTRAN/E-UTRAN has higher priority, and when UTRAN/E-UTRAN is overloaded, UE will not choose them.
For idle UE, solution 2 and solution 3 are the same. The benefits can be provided to both directions, i.e. to/from WLAN. For connected UE, solution 2 has the similar performance improvement as idle UE. Since the final decision is made by UE for solution 2, it has less benefit than solution 3 (network control) on offloading. 
Considering the above analysis, we propose:
Proposal 1: Take the evaluation metrics into account for the comparison of three solutions: impact to radio protocol, impact to network implementation, impact to UE implementation, signalling overhead, applicability, ping-pong avoidance, and performance improvement.
2.2. Comparison
Considering the metrics and analysis mentioned in section 2.1, the comparison of these three solutions can be seen in Table 1.
Table 1 Comparison of the three solutions

	Metrics
	Solution1
	Solution2
	Solution3

	Impacts to radio protocols
	Low
(system information, possible dedicated signalling)
	Medium
(system information, UE behavior, possible dedicated signalling)
	High
(dedicated traffic steering commands, measurements, UE behavior )

	Impact to network implementation
	Low

(generation of the assistant information)
	Medium
(generation of the access network selection parameters)
	High

(decision of traffic steering)

	Impact to UE implementation
	High
(decision by UE)
	Medium
(decision by UE)
	Low
(decision by network)

	Signalling overhead
	Low

(assistant information)
	Medium
(access network selection parameters)
	High

(dedicated traffic steering commands, measurements)

	Applicability
	Idle and Connected
	Idle and Connected
	Connected

(Idle is Solution 2)

	Ping-pong avoidance
	“No” for idle
“Yes” for connected
	Yes
	Yes

	Performance improvement
	Low
	Medium
	High


Proposal 2: Take Table 1 into account for solution comparisons.
3. Conclusion

This document discusses the comparison of the three solution directions, and we propose:
Proposal 1: Take the evaluation metrics into account for the comparison of three solutions: impact to radio protocol, impact to network implementation, impact to UE implementation, signalling overhead, applicability, ping-pong avoidance, and performance improvement.
Proposal 2: Take Table 1 into account for solution comparisons.
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