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1   Introduction
In the RAN2#81bis meeting, some conclusions were achieved regarding network selection and three solution directions were agreed to capture in the TR37.834, as below:

	=>
We should capture the following solution directions in the TR

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 we will analyze the pros and cons of the three network selection solution directions and propose to capture such a comparison in the TR37.834.
2   Discussion
2.1   Small TR modification proposals

It should be noted that the agreed things are regarding solution directions, but not detailed solution. They are different. For example, if we want one RAN solution with or without ANDSF support, one of the possible solutions is the combination of solution direction 1 & 2. However, what is captured in current TR 37.834 version is “solution”, we consider that the “solution direction” is more precise than the “solution”.
Proposal 1:
Change  “solution” to “solution direction” in the section 6 of TR37.834.
In the three solution directions of network selection, the case of the UE which is idle in 3GPP and not connected to WLAN is it is not covered by any of the captured 5 use cases in [1]. There should be a new use case for both-idle mode UE, as described below:
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Figure 1 use case of 3GPP idle and WLAN disconnected UE
The above use case is related when the UE selects which one of 3GPP RAN or WLAN for initial access. We think the use case is a very important case of network selection and should be explicitly included in TR37.834 [1].
Proposal 2:
Agree to the following use case and capture it in the TR 37.834: 
· UE is within the coverage area of both and has no connection to either, UE initiates a new service and needs to connect to one (WLAN or 3GPP).
2.2   Analysis of solution directions

We will firstly isolate the essential difference of the three solution directions in order to make further comparison.
Solution direction 1:

The following sentences are extracted from [1]:

In this solution RAN provide 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. 
From above, the solution direction can be characterized:

· UE makes network selection decision.

· With ANDSF: UE would need to obtain ANDSF information. 
· RAN has no control on UE policies/actions and only provides status information of the RAN, e.g. air interface and/or S1 backhaul load information.
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Figure 2: Sketch flow for solution direction 1
The solution is simple and has little impact to RAN specifications. The is what the assistance information is and how to transfer the information to UE.
However, the ANDSF mechanism is based on OMA. If UEs are not all required to support OMA, some UEs cannot obtain the ANDSF which means that there is no any network selection rules the UE can refer to and the traffic steering by the UE would be blind.
Solution direction 2:

The following sentences are extracted from [1]:

In this solution RAN provide access network selection parameters  (e.g. thresholds, priorities, rules). Based on these parameters the UE steers traffic to a WLAN or RAN access network.
From above, the solution direction can be characterized:

· UE makes network selection decision.

· May with or without ANDSF.
· RAN provides network selection policy.
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Figure 3: Sketch flow for solution direction 2
Solution direction 3:

The following sentences are extracted from [1]:

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.
For UEs in IDLE mode and CELL_PCH and URA_PCH states the solution is similar to solution 2.

Since the mechanism for IDLE UE is similar to solution direction 2 (we consider the IDLE mechanism may be unnecessary if UE always selects 3GPP to initiate the initial access. This case is possible because anyway 3GPP network needs to provide coverage), here we will focus on CONNECTED UE. From above, the solution direction can be characterized (CONNECTED state):

· RAN makes network selection decision.
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Figure 4: Sketch flow for solution direction 3
2.3   Comparison of solution directions
The comparison of solution directions from various point of views is as below:
	
	Solution direction 1
	Solution direction 2
	Solution direction 3

	Implementation and specification impacts
	· RAN just provides assistance information;

· UE needs to implement complex enough arithmetic of network selection to deal with all parameters and issues;
· RAN only maintains status information (e.g. load);

· Signalling overhead: assistance information delivery;
	· RAN obtains information to decide the network selection policy and provides/updates the policy to UE;

· UE implements standard arithmetic of network selection;
· RAN needs to handle policies

· Signalling overhead: network selection policy delivery, network status information delivery (may not be separate);
	· RAN obtains information from UE, e.g. via measurement, and make the network selection decision and send traffic steering command to UE;

· UE executes commands from RAN;
· RAN needs to perform real-time measurement configuration and offload decisions;

· Signalling overhead: measurement report (WLAN signal strength, load), traffic steering command, maybe WLAN module status change;

	Overall system performance 
	· Depends on ANDSF policies and isolated UE decisions Each UE only knows its own information and makes network selection decision based on such information only;

· If the UE cannot obtain the ANDSF, the network selection decision is be blind;

· the ANDSF policies cannot consider RAN real-time conditions;

	Depends on isolated UE decisions
· Maybe the selection policy consider about the overall network performance; (?)
	Under RAN control
· RAN has more overall information, e.g. RAN can detect/know the case of a train in station or the flood of access or risk of ping-pong  and can dynamically adapt offload decisions to mitigate such issues;

	Level of operator control
(Note: this is a very important requirement, which is described in SID document as below:  Solutions that enable enhanced operator control for WLAN interworking, and enable WLAN to be included in the operator’s cellular Radio Resource Management.)
	Loose
· Indirect control, via ANDSF which is based on OMA;

· Even no control if ANDSF is not available, which is possible since ANDSF is based on OMA (application layer);
	Medium

· Indirect control, via RAN selection policy;
	Full
· Very strong if idle UE always select 3GPP RAN to initiate the initial access;

· Direct network selection control according to operators’ will;

· RAN can flexibly change its network selection policy but not let UE know or no UE change and standard impacts based on operators will, and implement complex network selection arithmetic based on various information, e.g. the case of a train in station, or the flood of access, or potential ping-pong occurrence;

	Compliance to general 3GPP design principles
	No

· explicit disclosure of network status information (e.g. load) and maybe features supported by RAN;

· violate the general principle that network make decision and UE just perform according to RAN command;
	Yes

· Depend on whether network status need to be sent to UE, i.e. whether the policy consider about the network status;
	Yes

· Depending on what offloading granularity is , RAN may need to know UE traffic information;

	Testability
	Potentially no
· usage of ANDSF rules is currently up to UE implementation, feasible only if mandatory requirements are introduced
· WLAN detection performance is up to implementation

· OMA is based on application. The test may be difficult since it crosses different standard organization;
·  
	Potentially no/
· usage of ANDSF rules is currently up to UE implementation, feasible only if mandatory requirements are introduced

· WLAN detection performance is up to UE implementation


	Yes
· Easy to test;
· Predictable behaviour;

	Bi-directional load balancing support (Requirement 1)*
	Yes
· UE monitor load information of both system and make decision based on load and ANDSF;
	Yes
· UE monitor load information of both system and make decision based on load and RAN policy;
	Yes
· From WLAN to 3GPP: UE trigger measurement report when WLAN load becomes worse than threshold, and RAN make decision based on measurement report;

	User experience improvement (Requirement 2)*
	Low
·  ANDSF can not consider RAN real-time conditions;
· Possible mass toggling or Ping-Ponging problem due to the lack of overall information;
· Time delay may be very long if both-idle UE selects WLAN to initiate the access when UE has UL data to send;
	Medium
· maybe RAN policy would consider RAN real-time conditions;
· Possible mass toggling or Ping-Ponging problem;
· Time delay may be very long if both-idle UE selects WLAN to initiate the access when UE has UL data to send;
	High
· RAN can collect the service or bearer information via UE or MME; 
· RAN has overall information and can make more appropriate selection;
· Time delay is short if both-idle UE always selects 3GPP RAN to initiate the initial access to transmit the data and leave later offload decision to RAN;

	WLAN utilization improvement (Requirement 3)*
	Low
· Indirect control by operators;

· ANDSF can not consider RAN real-time conditions;

	Medium
· Indirect control by operators;


	High
· as much as operator expect since 3GPP RAN directly make network selection decision;

	Battery consumption reduction (Requirement 4)*
	Yes
· Depend on the AP discovery solution;
	Yes

· Depend on the AP discovery solution;
	Yes

· Depend on the AP discovery solution;

	Compatibility with existing CN WLAN related functionality
(Requirement 5)*
	Yes
· Based on CN functionality;
· Completely compatible;
	Yes
· Need to define the relation of ANDSF and RAN policy, e.g. priority;
	Yes
· RAN can make network selection decision considering ANDSF as reference;

	Backward Compatibility
(Requirement 6)*
	Yes
	Yes
	Yes

	Avoidance of changes to IEEE and WFA specifications
(Requirement 7)*
	Yes
	Yes
	Yes

	WLAN system-specific offload policy support

(Requirement 8)*
	Yes 
· ANDSF support different priority for different WLAN SSID;
	Yes

· Network selection policy can be designed to support WLAN system-specific policy.
	Yes
· More flexible, even support BSSID-specific offload policy;

	UE-specific traffic steering control

(Requirement 9)*
	Yes
· In theory ANDSF can be UE-specific and be only based on UE subscription information, but not e.g. real-time information;
	Yes
· For idle UE, via RRC Connection Release or firstly enter connected status;

	Yes
· It is easy to implement;

· RAN may need to obtain UE’s traffic information;

	Ping-ponging avoidance

(Requirement 10)*
	Difficult
· UE make the network selection decision but has not overall information;
	Difficult
· UE make the network selection decision but has not overall information;
	Easy
· RAN has overall information to identify and avoid Ping-ponging;
· RAN may need to obtain AP information, e.g. load, via UE or private interface between RAN and WLAN; 


*:  requirements in TR37.834 [1].
Table 1 Comparison of solution directions
In summary, solution direction 1 does not fulfil the requirements of enhanced operator control. UE behaviour is not predictable and the testability is weak. Solution direction 1 & 2 are well applicable for idle mode UE. However the time delay is very long due to the AP scanning and access mechanism of WLAN system itself if UE selects WLAN to initiate the initial access. The issue can be resolved if idle UE always select 3GPP RAN to initiate the access. If so, the solution direction 1 & 2 lost this advantage. Also for solution direction 1 and 2, UE has no overall information to make best decision. For solution direction 3, operators have complete control for network selection. RAN has overall information to make wise decision to ensure the user experience. Overall network performance can be improved. Therefore, we think that the solution direction 3 has more advantages than another two ones.
Proposal 3:
Capture the comparison table in the TR37.834.
3   Conclusion
In this contribution, we think the “solution” in the Section 6 of TR37.834 should be changed to “solution direction” and a new use case of both-idle mode UE is proposed to add to the TR37.834. And we also compare the three solution directions. The following proposals are presented:
Proposal 1:
Change “solution” to “solution direction” in the section 6 of TR37.834.
Proposal 2:
Agree to the following use case and capture it in the TR 37.834: 

· UE is within the coverage area of both and has no connection to either, UE initiates a new service and needs to connect to one (WLAN or 3GPP).
Proposal 3:
Capture the comparison table in the TR37.834.
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