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1. Introduction 
In RAN2 #82, further descriptions of three network selection solutions were agreed and captured  in [1][2].  And, it was decided to discuss requirement fulfilment for all solutions through e-mail as follows.  
[82#11][Joint/WiFi] Requirement fulfilment of WiFi integration solutions (Intel)

-
Discuss whether and how the solutions support the requirements

=>
Intended outcome: Email discussion report and TP to 37.834
In this contribution, we try to explain our views on requirement fulfilment of network selections in more detail.  
2. Discussion
To analyze requirement fulfillment of each network selection solutions, we describe operational procedure   for three solutions 
Solution  1 (UE control + RAN assistance):

Operational procedure of solution 1 is described as follows. 

[image: image1.emf]UE eNB/RNC

If ANDSF-capable UE, 

acquire ANDI, ISMP, ISRP, IARPfrom ANDSF

WLAN-AP

Beacon, Probe Response

Acquire signal strength of the AP, WLAN loadinformation

Acquire WAN metric, Connection capability, 

Access network type, Venueinformation

GAS Response

Acquire eNB/RNC load, Resource allocation 

WLAN/RAN thresholds

System information

(Assistance information)

Network selection= 

f (WLAN status, RAN status, User preference, 

UE capability, UE local condition, 

ANDSF policy or preconfigured UE policy)


Fig. 1 Solution 1
In solution 1, the same procedure is applied to UEs in RRC_IDLE and RRC_CONNECTED states. UE acquires WLAN related information via 802.11 Beacon or Probe Response messages and 802.11u GAS response message from WLAN APs. In case of ANDSF-capable UE, it acquires network selection policy such as ANDI, ISMP, ISRP and IARP from ANDSF server through OMA-DM protocol. RAN provides real-time RAN status information periodically to UE. UE selects network based on WLAN status, RAN status, UE capability, UE local condition and ANDSF policy or preconfigured UE network selection policy. In this solution, various offloading granularities (i.e. complete offloading, APN/IP flow level offloading) in CN solutions are supported. 
Solution  2(UE control + RAN assistance + RAN partial control):

In figure 2, operational procedure of solution 2 is shown.
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Fig. 2 Solution 2

In solution 2, the same procedure is applied to UEs in RRC_IDLE and RRC_CONNECTED states. RAN provides real-time RAN assistance information and network selection policy to UE by same signaling methods in solution 1. If UE has ANDSF policy, RAN shall provide rule preference between ANDSF and RAN. UE selects network based on WLAN status, RAN status, UE capability, UE local condition and ANDSF policy or RAN policy. By using RAN policy, it is expected QoE improvement to Non-ANDSF-capable UE also. In case of using ANDSF policy, various offloading granularities (i.e. complete offloading, APN/IP flow level offloading) in CN solutions can be supported. 
Solution  3(UE assistance + RAN control ):
Procedure for UEs in RRC_IDLE state in solution 3 is similar to solution 1 or 2. Figure 3 shows operational procedure for UEs in RRC_CONNECTED state. 
In this solution, RAN should acquire and maintain information of WLAN APs in the cell and determine candidate offloading WLAN APs for each connected UE based on UE location. RAN collects measurements for candidate offloading WLAN APs via measurement report triggered by configured measurement event. RAN selects network considering WLAN status, RAN status, RAN policy, network performance and overall information of UEs in the cell. In this solution, both complete offloading and bearer level offloading are supported because RAN doesn’t have PDN/IP flow level information.  
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Fig. 3 Solution 3

Our views on requirement fulfilment of network selection solutions are summarized in the Table 1.  
Table 1 Requirement fulfilment of network selection solutions
	
	Solution 1
	Solution 2
	Solution 3

	Req.1 

Improved bi-directional load balancing provision
	Yes (Somewhat)
UE selects network based on periodic broadcasted 3GPP and WLAN Load information. But it doesn’t consider network performance and overall information of UEs in a cell 
	Yes

UE selects network based on periodic broadcasted 3GPP and WLAN Load information and RAN policy adapted by dynamic system conditions
	Yes (High)
RAN selects network based on UE measurement report of WLAN load status and real-time 3GPP load status in managed by RAN. And, it considers network performance and overall information of UEs in a cell

	Req.2  

Performance improvement 
	Yes
UE selects network based on  not only 3GPP  and WLAN load, but also user preferences and UE local conditions(i.e. WLAN interface ON/OFF, battery status, information of running  applications) for improving QoE
	Yes
UE selects network based on  not only 3GPP  and WLAN load, but also user preferences and UE local conditions for improving QoE
	Yes 
RAN selects network considering network performance and overall information of UEs in a cell, but, it can’t  reflect user preferences and UE local conditions 

	Req.3 

WLAN utilization improvement 
	Yes (High)
UE selects network based load information and user preference and UE local conditions

	Yes
UE selects network based on load information and user preference and UE local conditions
	Yes
But possibility of less utilization of WLAN by  not considering user preference and UE local conditions ;

	Req4. 

Battery consumption reduction or maintenance
	Yes

It maintains battery consumption since the periodic WLAN measurement is needed as ever.
	Yes

It maintains battery consumption since the periodic WLAN measurement is needed as ever.
	No
It increases UE battery consumption by additional periodic measurement reports and state transition from IDLE to  CONNECTED.

	Req.5 

Compatibility with existing CN WLAN related functionality
	Yes


	Yes (Conditional)
It depends on rule preference between ANDSF and RAN In case of using ANDSF policy, this requirement is fulfilled. 
	No
It can’t support MAPCON /IFOM because RAN does not have PDN/IP flow level information. Both complete offloading and bearer level offloading are supported.

	Req.6 

Backward Compatibility with existing 3GPP and WLAN specifications
	Yes
	No (conditional)

In case of supporting bearer level offloading, it has a possibility of changes to UE protocols.
	No (conditional)
In case of supporting bearer level offloading, it has a possibility of changes to UE protocols. 

	Req.7 

Avoidance of changes to IEEE and WFA specifications
	Yes
	No (conditional)

In case of supporting bearer level offloading, it has a possibility of changes to WiFi specification.
	No (conditional)

In case of supporting bearer level offloading, it has a possibility of changes to WiFi specification.

	Req.8 

Per target WLAN system distinction
	Yes 


	Yes

But it requires RAN to acquire and maintain WLAN identification information.
	Yes

But it requires RAN to acquire and maintain WLAN identification information.

	Req.9

Per-UE control for traffic steering 
	Yes

By UE-specific ANDSF policy or UE autonomous rule 
	Yes

By dedicated signalling, 
	Yes

By dedicated signalling, 

	Req.10

Ping-ponging avoidance
	Unclear
UE selects network without overall information of UEs in a cell.
	Unclear
UE selects network without considering overall information of UEs in a cell.
	Unclear 
RAN selects network considering network performance and overall information of UEs in a cell. But, it has possibility of UE’s reject on selected network since it doesn’t consider user preference and UE local conditions.


From above analysis, the followings are observed.
Observation 1: Since RAN policy supports both complete offloading and bearer level offloading, solution 2 and 3 can’t fulfil requirement 5.
Observation 2: Since bearer level offloading leads to change to UE protocols and WiFi specifications, solution 2 and 3 can’t fulfil requirement 6 and 7.
Observation 3: Since solution 3 doesn’t consider user preference and UE local conditions, it can’t fulfill requirement 2, 3 and 10.
Although fulfillment for requirement 1 of solution 1 is inferior to that of other solutions, solutions 1 meets  other requirements. And, by network selection utilizing various WLAN related information, user preference and UE local condition, solution 1 improves user’s QoE and leads to more WLAN utilization. 
Proposal 1: Solution 1 should be considered as a baseline solution in this SI. 
Proposal 2: Analysis on the table for requirement fulfilment of network selection solutions should be applied in the TR.   

3. Conclusion
In this contribution, we explained our views on requirement fulfilment of network selections and observed the following items. 
Observation 1: Since RAN policy supports both complete offloading and bearer level offloading, solution 2 and 3 can’t fulfil requirement 5.
Observation 2: Since bearer level offloading leads to change to UE protocols and WiFi specifications, solution 2 and 3 can’t fulfil requirement 6 and 7.
Observation 3: Since solution 3 doesn’t consider user preference and UE local conditions, it can’t fulfill requirement 2, 3 and 10.

And we proposed the following suggestions.
Proposal 1: Solution 1 should be considered as a baseline solution in this SI. 
Proposal 2: Analysis on the table for requirement fulfilment of network selection solutions should be applied in the TR.   
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