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1. Introduction
According to the intention of the SI and the requirements achieved in last RAN2 meeting, network selection is an important issue to be discussed.  During the email discussion, the use cases for network selection were provided in detail. Hence, this contribution gives our consideration on the potential solutions for the network selection based on the use cases. 
2. Discussion
2.1. Use case
The use cases provided in email discussion is described in Table-1. 
Table-1
Use cases for 3GPP RAN/WLAN network selection
	case
	Description
	Example

	A
	UE is within 3GPP coverage, is using 3GPP and goes into WLAN AP coverage 
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	B
	UE is within 3GPP and WLAN coverage, is using WLAN and goes out of WLAN AP coverage
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	C
	UE is within the coverage area of both, UE using WLAN, overall system performance assessment indicates that all or a subset of the UE’s traffic should be routed via 3GPP instead
	
[image: image3.emf]3GPP

WLAN

 



	D
	UE is within the coverage area of both, UE using 3GPP, overall system performance assessment indicates that all or a subset of the UE’s traffic should be routed via WLAN instead
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	E
	UE using both accesses and overall system performance assessment indicates that UE should be connected to only one (WLAN or 3GPP) or some traffic should be moved to the other access
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There are two challenges in the five use cases:
· Issue-1: how to determine WLAN is available for UE (i.e. case A/B);
· Issue-2: how to perform network selection between 3GPP and available WLAN (i.e. case C/D/E). 
Obviously, issue-1 is the precondition of issue-2.  The relationship between the two issues is given as below.
1） When 3GPP_Connected UE entering WLAN coverage, available WLAN should be discovered (i.e. case A), and then appropriate network selection should be performed (i.e. case D);
2） When UE is within WLAN coverage, the appropriate network selection should be performed (i.e. case C/D/E);
3） When WLAN_Connected UE goes out of WLAN coverage, the disappearance of available WLAN should be discovered as soon as possible (i.e. case B), and appropriate network selection should be performed (i.e. case C).
Hence, to improve the overall system performance (including WLAN and 3GPP), the potential solutions should identify the two challenges above.

Proposal 1: The potential solutions for 3GPP/WLAN network selection should identify the two challenges: 

1) Available WLAN determination;
2) Network selection between 3GPP and available WLAN.
In the next sections, the potential solutions are given from these two aspects.
2.2. Solutions for available WLAN determination
Since one requirement of RAN level interworking is to avoid changes on WLAN radio interface, the solutions for case A (entering WLAN) and case B (leaving WLAN) is different. 
1) Case A: entering WLAN

The determination can be made in UE or RAN node. There are three potential solutions given in Figure-1. 
· Opt-1: UE based solution, which is based on WLAN scanning/discovery;

· Opt-1a: Based on Opt-1, UE indicates available WLAN to RAN node;

· Opt-2: network based solution, which is based on UE’s position and the knowledge about the deployment of WLAN and 3GPP RAN.
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Figure-1
Potential solutions for case A
The different options can be applied for different network selection solutions: opt-1 is suitable for UE based solution and opt-1a and opt-2 is for network based solution. 

Table-2 Potential solutions for case A
	
	Opt-1
	Opt-1a
	Opt-2

	Determination entity
	UE
	UE
	Network

	Awareness of the available WLAN
	UE
	UE and Network
	Network

	Determination means
	WLAN scanning
	WLAN scanning
	UE’s position;
knowledge about the deployment of WLAN and 3GPP RAN

	Applicable UE state in 3GPP
	RRC_IDLE;

RRC_CONNECTED
	RRC_IDLE;

RRC_CONNECTED
	RRC_CONNECTED

	Applicable for network selection type
	UE based 
	Network based
	Network based


2) Case B: leaving WLAN

Since there is no change on WLAN air interface, when UE leaves WLAN and there is no connection in 3GPP side, to learn the available WLAN disappearing, the possible solutions are given in Figure-2.
· Opt-1: UE based solution, which is based on UE’s measurement on WLAN’s radio quality;
· Opt-2: Network based solution, which is based on interaction between WLAN and 3GPP RAN.
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Figure-2
Potential solutions for discovery of WLAN disappearance 
Opt-2 is applicable for network based selection, and the indication from WLAN to RAN can only used through the non-standard interface in collocated scenario. Opt-1 is applied for UE based network selection.
Table-3 Potential solutions for case B

	
	Opt-1
	Opt-2

	Determination entity
	UE
	WLAN node

	Awareness of WLAN disappearance
	UE
	RAN node

	Determination means
	Measurement on WLAN
	UE’s position
knowledge about the deployment of WLAN and 3GPP RAN

	Applicable UE state in 3GPP
	RRC_IDLE;
RRC_CONNECTED
	RRC_CONNECTED

	Applicable for network selection type
	UE based 
	Network based

	Applicable scenario
	Standalone and collocated scenarios
	Collocated scenario


Based on the introduction and anlaysis of each potential solution, we propose RAN2 to further study on it. 
Proposal 2: RAN2 is proposed to discuss above solutions for available WLAN determination, and take the above analysis into account.

2.3. Solutions for network selection between 3GPP and available WLAN
In case C/D/E, the network selection has two aspects: system performance assessment and interaction procedure. 

For system performance assessment, the related factors and required information is analysis in [2]. For the interaction procedure, the solution is mainly dependent on who performs the network selection, and this part gives the potential solutions.

In general, there are two kinds of solutions, network based solution and UE based solution.
· Network based solution
· Network decides the UE’s worked network and indicates it to UE. According to the indication, UE stops the indicated service transmission in source network and initates the service establishement in the target network.
· To help network make appropriate decision, UE should provide the required information listed in [2] to network. 
· The interaction between 3GPP node and WLAN node can be via non-standard interface, Uu interface or via CN. But interaction via CN should be excluded since RAN level solution should avoid change of CN. For the other two kinds of interaction, since interaction via Uu interface can applicable for all scenarios, it should be considered in high priority. 
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Figure-3
Network based solution for network selection
· UE based solution
· UE decides the UE’s worked network by itself. According to the decision, UE stops the service transmission the source network, or indicates source network to stop the service, and initiates the service establishment procedure in target network. 
· To help UE make appropriate decision, network should provide the required information listed in [2] to UE.

· There is no interaction between 3GPP RAN and WLAN node. 
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Figure-4
UE based solution for network selection
The following gives the potential solutions for each case in detail.

1) case C: WLAN -> 3GPP

In this case, source network is WLAN and target network is 3GPP RAN. 
· UE based solution can be applied, since network based solution would bring the change of WLAN air interface;
· For required information via Uu interface, since WLAN interface cannot be changed, hence the transmission should be considered in 3GPP air interface. 

· To release the WLAN connection, WLAN de-association procedure initiated by UE can be used in Opt-1, then only Opt-1 is applicable;
· To access 3GPP network, UE can reuse current RRC Connection Establishment procedure to access the suitable or indicated 3GPP cell. 
2) case D: 3GPP -> WLAN
In this case, source network 3GPP RAN is and target network is WLAN. 
· Both UE based solution and network based solution work well. 
· The required information via 3GPP Uu interface would introduced a new RRC message or new IE;
· For network based solution, the indication from 3GPP RAN node to UE can reuse “ RRCConnectionRelease” message; 
· For UE based solution, Opt-1 introduces a new way to release RRC connection, which is inconsistent with legacy mechanism (i.e. network control); Opt-2 can be applied in UMTS system, but is a new message in LTE;
· To access WLAN, UE can reuse the association procedure to access the suitable or indicated WLAN AP. 
3) case E: WLAN+3GPP -> 3GPP/WLAN/WLAN+3GPP
This case is similar as case C and D. The difference is whether UE needs to release the connection in source network, and whether UE needs to establish new RRC connection or initiate new association procedure. 
Table-4 potential solutions in case E in detail
	
	Similar case
	Difference in action in source network
	Difference on action in target network

	1) WLAN+3GPP -> 3GPP
	Case C
	No
	RRCConnection Establishment is avoided.

	2) WLAN+3GPP->WLAN
	Case D
	No
	WLAN association procedure is avoided.

	3) WLAN+3GPP->WLAN+3GPP
	Case C
	In 3GPP network, 

RRC disconnection is avoided. 
The procedure about releasing or suspending DRB/RAB in RAN can be introduced.
	In WLAN network, 
WLAN association procedure is avoided.

	4) 
	Case D
	In WLAN network,

De-association is avoided. 

The procedure about releasing or suspending the service is reused.
	In 3GPP network,
RRCConnection Establishment is avoided.


Based on the above analysis, the characters of the two kinds of solution is given in Table-5.

Table-5 Characters of potential solutions for network selection

	
	Network based solution 
	UE based solution (Opt-1)
	UE based solution (Opt-2)

	Entitiy provided required information via Uu
	UE
	Network
	Network 

	Decision entity
	Network
	UE
	UE

	Control the connection in source network
	Network
	UE
	Network

	Service establishment in target network
	UE
	UE
	UE

	Applicable use case 
	Case D/E
	Case C/ D/ E
	Case D/E


Based on the introduction and anlaysis of each potential solution, it can be summarized based on the direction:

· In case of moving UE or service from WLAN to RAN, only UE based solution should be considered;

· In case of moving UE or service from RAN to WLAN, both UE based solution and network based solution should be considered. 

Hence, we propose that RAN2 can further discuss about these solutions. 
Proposal 3: RAN2 is proposed to discuss above solutions for network selection between 3GPP RAN and available WLAN determination, and take the above analysis into account.

3. Conclusion
Based on the analysis in section 2, our proposals are given as below.
Proposal 1: The potential solutions for 3GPP/WLAN network selection should identify the two challenges: 

1) Available WLAN determination;

2) Network selection between 3GPP and available WLAN.
Proposal 2: RAN2 is proposed to discuss above solutions for available WLAN determination, and take the above analysis into account.

Proposal 3: RAN2 is proposed to discuss above solutions for network selection between 3GPP RAN and available WLAN determination, and take the above analysis into account.
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