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Abstract of the contribution: The paper enables an alternative PLMN/Service Provider selection criteria that can maximize overall benefits for the network and UE.
1. Discussion
ANDSF, and in particular Enhanced ANDSF rules are used by the UE to select the access network, and in particular the WLAN AP, to connect to. Currently, each ANDSF / network selection rule provides a RulePriority value. The UE will select the rule(s) with the highest priority among all rules whose conditions are met (candidates).

While this approach can address the best interests of the user / operator for any single application, it is unable to address the combined interests of multiple simultaneous applications requiring data access. In particular, when multiple applications are running simultaneously, the best overall WLAN service provider may be different than the best service provider for the highest priority application / rule. With the explosive growth of processing power and multitasking on modern UEs, we expect this issue to become increasingly important.
To address the shortcoming highlighted prior, we propose the ANDSF server to provide a utility value for each rule, instead of priority. Utility is in integer within a fixed range, e.g. 0 .. 1000, which indicates how much value does each rule bring for the operator (i.e. how important it is). Instead of the highest priority rule(s), the UE will enable the rule(s) that maximize the sum of the utilities that the active rules provide. This can enable ANDSF to provide detailed rules to allow UEs to automatically select the best access networks for complicated situations entirely based on offline ANDSF rules.
Example case

An example use case is as follows. Assume that three networks are accessible, and three types of applications are simultaneously running on a UE, as follows. Further assume the UE is limited in that it can connect to a maximum of one access point:
	Application Type
	Example
	Priority of rule

	
	
	LTE network A
	Managed WLAN hotspot B
	Unmanaged WLAN AP C

	Voice call
	RCS Voice
	20
	10
	90

	Background 
	Download, sync.
	900
	500
	200

	Push 
	Notifications, IM
	2000
	1100
	1000


In the prior example, the highest priority rule causes the UE to select WLAN hotspot B (priority = 10). However, it may be preferable to the operator to have the UE attach to unmanaged WLAN access point C due to the high data usage (& therefore high cost) of background applications, and place the call on the 3GPP / LTE network. 

The same example with a utility maximizing function would be as following. Assume the following utilities are provided in ANDSF rules:
	Application Type
	Example
	Utility on

	
	
	LTE network A
	Managed WLAN hotspot B
	Unmanaged WLAN AP C

	Voice call
	RCS Voice
	80
	90
	10

	Background 
	Download, sync.
	10
	30
	50

	Push 
	Notifications, IM
	10
	20
	20


Since the UE can connect to a maximum of one WLAN AP, it has to choose between no WLAN connectivity, Managed AP B, and unmanaged AP C. Accordingly, the UE calculates the utility gained through each of these choices, as follows: 
	WLAN selection
	Network / Utility from application
	Sum of utility

	
	Voice call

(RCS Voice)
	Background

(download, sync.)
	Push
(Notifications, IM)
	

	None
	LTE, 80
	LTE, 10
	LTE, 10
	100

	Managed WLAN B
	WLAN B, 90
	WLAN B, 30
	WLAN B, 20
	140

	Unmanaged WLAN C
	LTE, 80
	WLAN C, 50
	WLAN C, 20
	150


In this example, the utility is maximized when the device is associated to WLAN C, the voice call is on the LTE network A, and the background & push apps are on WLAN C. In the same example, if the background app was not running, the device would associate to WLAN B and the voice call would commence on it.
2. Proposed Changes
This solution describes the ISRP MO (management object) changes, as well as how a UE selects access networks based on the preferences included in the “active” ISRP rules. “active” ISRP rules are those rules that have all their validity conditions met.
The solution is characterized by the following:

1. A new node, “RuleUtility” is added to the MOs

2. Among available WLAN and 3GPP access networks, the UE selects the access networks which maximize the sum of the RuleUtility values of all active ISMP / ISRP rules. Note that RulePriority is no longer utilized by the UE.
3. The access network (re-)selection procedure is triggered in the UE as before, whenever a rule becomes active or inactive (e.g. change in location or running applications)
4.  The WLAN selection in the UE is based on the existing (as defined in Rel-11) or enhanced ISMP / ISRP rules. The enhanced ISMP / ISRP rules can include not only SSID preferences but also additional preferences such as App-IDs, available backhaul bandwidth, connectivity capabilities, etc. The UE can discover the bandwidth and other properties of HS2.0 capable WLANs by means of HS2.0 discovery mechanisms (e.g. ANQP).
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Figure 1. Example ANDSF MO for ISRP rules (changes in bold)
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