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1.
Introduction
In the last meeting, three solution directions for access network selection were agreed as follows.
1)
WLAN and 3GPP RAN provides assistance information. UE steers traffic based on rules configured e.g. by ANDSF (not by RAN). This is applied by UEs in IDLE and CONNECTED

2)
RAN provides priorities (e.g. thresholds) based on which UE steers traffic to WLAN or 3GPP RAN (similar to IDLE mode reselection). This is applied by UEs in IDLE and CONNECTED. Relation to ANDSF is FFS. 

3)
Same as 2) for UEs in IDLE mode and network control for UEs in RRC CONNECTED and using dedicated offloading commands (potentially using WLAN measurements). Relation to ANDSF is FFS.
In this contribution, it is addressed on possible signalling procedure for each solution direction and comparison among these solutions in order to see which solution direction is appropriate for the purpose of this SI.

2.
Discussion 
2.1. Description of each solution directions

In order to make network and UE behaviour in each solution clear, a detailed signalling procedure for RRC CONNECTED and IDLE mode for three solution directions from our view is shown in this section. 
Solution 1) UE control based on assistant information provided by 3GPP RAN 
In this solution, as described in [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. The expected signaling procedures for CONNECTED and IDLE mode are as follows.
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  Fig. 1-1 CONNECTED behavior for solution 1                    Fig. 1-2 IDLE behavior for solution 1
Procedure for CONNECTED mode
[Step 1] The UE transfers its interworking capability to RAN. 

[Step 2] RAN provides assistant information (not access network selection parameters such as rule) through dedicated signalling if the UE supports an interworking with WLAN and RAN wants to interwork with WLAN. The assistant information may include load information of RAN. 
[Step 3] The UE selects the access network based on the assistant information provided by RAN, acquired information from WLAN (e.g. signal quality, load information of WLAN) and rules. The rules can be acquired through ANDSF, UE implementation and so on. Depending on the rule that the UE uses, the supportable functions (e.g. bi-directional interworking, selection utilizing load information of RAN and WLAN) regarding access network selection could be different. 
Procedure for IDLE mode
[Step 1] If UE establishes RRC connection, the UE transfers its interworking capability to RAN. 
[Step 2] Optionally RAN provides assistant information through dedicated signalling at the time of RRC connection release if the UE supports an interworking with WLAN and RAN wants to interwork with WLAN. The assistant information may include load information of RAN.
[Step 3] The RAN broadcasts system information including the assistant information. If the UE has valid assistant information provided through dedicated signalling, the UE ignores the related information provided in broadcast signalling. Otherwise, the UE utilizes the broadcast information.

[Step 4] The UE selects the access network based on the assistant information provided by RAN, acquired information from WLAN (e.g. signal quality, load information of WLAN) and rules. As described above, the rules can be acquired through ANDSF, UE implementation and so on. Depending on the rule that the UE uses, the supportable functions could be different.
Solution 2) UE control based on selection parameters provided by 3GPP RAN

In this solution, RAN provides access network selection parameters (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN. Since the figures for this solution are similar to those of solution 1, figures are omitted. 
Procedure for CONNECTED mode

[Step 1] The UE transfers its interworking capability to RAN. 

[Step 2] RAN provides selection parameter information through dedicated signalling if the UE supports an interworking with WLAN and RAN wants to interwork with WLAN. The selection parameter may include rules regarding e.g. load of WLAN, signal quality, bearer information to be offloaded. The example rule may be that if the load of WLAN is less than a given threshold, perform forward (from RAN to WLAN) offloading while if the load of WLAN is more than another threshold, perform backward (from WLAN to RAN) offloading. 

[Step 3] The UE selects the access network based on the selection parameter information provided by RAN, acquired information from WLAN (e.g. signal quality, load information of WLAN).
Procedure for IDLE mode

[Step 1] If UE establishes RRC connection, the UE transfers its interworking capability to RAN. 

[Step 2] Optionally RAN provides selection parameter information through dedicated signalling at the time of RRC connection release if the UE supports an interworking with WLAN and RAN wants to interwork with WLAN. The selection parameters may include rules regarding e.g. load of WLAN, signal quality, bearer information to be offloaded. The similar rule with CONNECTED mode may be provided.
[Step 3] The RAN broadcasts system information including the selection parameter information. If the UE has valid access network selection parameters provided through dedicated signalling, the UE ignores the related information provided in broadcast signalling. Otherwise, the UE utilizes the broadcast information. Through broadcast and/or dedicated signalling, the similar rule with CONNECTED mode may be provided.
[Step 4] The UE selects the access network based on the selection parameter information provided by RAN, acquired information from WLAN.
Solution 3) Network control for UEs in RRC CONNECTED and UE control for UEs in RRC IDLE

In this solution the traffic steering for UEs in RRC CONNECTED mode is controlled by RAN using dedicated traffic steering commands while the traffic steering for UEs in RRC IDLE mode is same as solution 2. Hence, in the following, only signaling procedure for CONNECTED mode is described.
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Fig. 2-1 CONNECTED behavior for solution 3
Procedure for CONNECTED mode

[Step 1] The UE transfers its interworking capability to RAN. 

[Step 2] RAN configures a measurement for WLAN. RAN may provide measurement object (e.g. channel or band information), reporting configuration (e.g. event regarding WLAN signal level, load) if the UE supports an interworking with WLAN and RAN wants to interwork with WLAN. 
[Step 3] After receiving the measurement configuration, the UE measures/monitors WLAN depending on the received configuration. 
[Step 4] If there is a WLAN that satisfies the reporting configuration, the UE reports the measured result to RAN. The result may include the cell identifier (e.g. BSSID, HESSID), radio quality, load information. 

[Step 5] If RAN determines that the offloading is necessary and the measured WLAN is appropriate (e.g. load of WLAN is lower than a certain threshold), RAN transmits offloading command which steers traffic from RAN to WLAN. On the other hand, if RAN determines that the measured WLAN is not appropriate for offloading any more (e.g. load of WLAN is higher than a certain threshold), RAN transmits reverse offloading command.

The command message may include WLAN cell identifier, the bearer information to be offloaded.
[Step 6] Upon receiving the command, the UE connects to the indicated WLAN and continues data transmission/reception with the WLAN if forward offloading command is received. If the bearer information is additionally received in forward offloading command message, the UE continues data transmission/reception of the indicated bearer with the WLAN.
If reverse offloading command is received, the UE continues data transmission/reception with RAN instead of using WLAN. 
2.2. Comparison of each solution direction
In this section, each solution described in above section is compared in terms of various aspects to see which solution direction is appropriate for the purpose of SI. For the comparison, we utilize the 10 requirements listed in TR [1] that RAN solution should satisfy. In addition, dependency on ANDSF, specification impact, signalling overhead and implementation issue are added as criteria. 
	
	Solution 1
	Solution 2
	Solution 3

	Req 1. Improved bi-directional load balancing
	Depending on the rule that the UE actually use, it is possible that no improvement is achieved.
	Bi-directional load balancing improvement is expected to be achieved by providing the rule that reflects load information.
	Bi-directional load balancing improvement is expected to be achieved by providing command that reflects load information.

	Req 2. Improve performance (for better user experience)
	Depending on the rule that the UE actually use, it is possible that no improvement is achieved.
	User is expected to experience better by serving UE in a cell with good signal quality and low load. This could be possible by providing the rule that reflects load and signal quality.
	User is expected to experience better by serving UE in a cell with good signal quality and low load. This could be possible by providing command that reflects load and signal quality.

	Req 3. Improve the utilization of WLAN
	Depending on the rule that the UE actually use, it is possible that no improvement is achieved. 
	Utilization improvement of the utilization is expected to be achieved by providing the rule that reflects load information.
	Utilization improvement of the utilization is expected to be achieved by providing command that reflects load information.

	Req 4. Reduce or maintain battery consumption
	It depends on the discussion of scanning optimization.
	It depends on the discussion of scanning optimization.
	It depends on the discussion of scanning optimization.

	Req 5. Compatible with all existing CN WLAN
	It depends on the discussion about relation with ANDSF
	It depends on the discussion about relation with ANDSF
	It depends on the discussion about relation with ANDSF

	Req 6. Backward compatible (work with legacy UEs)
	Backward compatible (No impact to legacy UEs)
	Backward compatible (No impact to legacy UEs)
	Backward compatible (No impact to legacy UEs)

	Req 7. Rely on existing WLAN functionality
	No impact to existing WLAN functionality
	No impact to existing WLAN functionality
	No impact to existing WLAN functionality

	Req 8. Per target WLAN system distinction
	Depending on the rule that the UE actually use, it is possible that no per target WLAN system distinction is achieved. (In case of ANDSF, it is possible to distinguish depending on target WLAN)
	Possible to support per target WLAN system distinction by providing different rule for different WLAN system
	Possible to support per target WLAN system distinction by RAN determining whether to provide offloading command depending on target WLAN.

	Req 9. Per-UE control
	Depending on the rule that the UE actually use, it is possible that per UE control is not achieved. (In case of ANDSF, it is possible to support per-UE control. However, per-UE control is not usually used.)
	Possible to support per-UE control by providing dedicated rule.
	Possible to support per-UE control by providing dedicated command.

	Req 10. No ping-ponging
	Ping-ponging in CONNECTED and IDLE mode behaviour may or may not happen depending on the rule that UE uses.
	Ping-ponging in connected and IDLE mode behaviour may happen. (A mechanism to resolve this problem is necessary)

	Ping-ponging in IDLE mode behaviour may happen. (A mechanism to resolve this problem is necessary)

	Dependency on ANDSF
	Highly depend on ANDSF
	No dependency
	No dependency

	Specification impact
	Additional RRC signalling for provision of assistant information is necessary
	Additional RRC signalling for provision of network selection parameters is necessary. (dedicated signalling for CONNECTED mode and SIB signalling for IDLE mode)
	For CONNECTED mode, modification to RRC signalling for measurement configuration, measurement reporting and offloading command is expected.
For IDLE mode, additional RRC signalling for provision of network selection parameters is necessary

	Signalling overhead
	Regardless of RRC mode, less frequent signalling is expected. (based on assumption that the status of RAN change infrequently)

Small size of message is expected to be used.
	Regardless of RRC mode, less frequent signalling is expected. (based on assumption that the status of RAN change infrequently) 
For CONNECTED mode, big size of message for initial provision of parameters and small size of message for update of the parameters is expected. For IDLE mode, broadcasting big size of message seems to be necessary.
	For CONNECTED mode, frequent signalling is expected compared to solution 1 & 2 (based on assumption that UE meets many WLAN cell within macro cell). For IDLE mode, same frequency of signalling with solution 2 is used.
For CONNECTED mode, relatively big size of configuration message, small size of reporting and small size of command message is expected to be used. For IDLE mode, broadcasting big size of message seems to be necessary.

	Network and UE implementation aspect
	
	
	RAN may be required to maintain the status of the offloaded traffic for reverse offloading [2].


Generally, we think our access network selection solution should work with and without other similar mechanism e.g. ANDSF. From this understanding, solution 1 does not seem to be preferable. In addition, since the effects acquired by solution 1 depend highly on actually implemented rule so it is not guaranteed that the purpose of this study item is accomplished. On the contrary, solution 2 and 3 are able to work independent of other implemented mechanism and are expected to achieve the goal of the study item with well-designed selection function as summarized above. Between solution 2 and 3, we prefer solution 2 which has similar behaviour for CONNECTED and IDLE mode.
Proposal 1 RAN2 is kindly asked to discuss pros and cons based on the comparison table.
3.
Conclusion
With regard to solution direction for access network selection, we propose
Proposal 1 RAN2 is kindly asked to discuss pros and cons based on the comparison table.
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