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Introduction

RAN2 under the work item “UTRA_LTE_WLAN_interworking”defined a set of RAN rules that could have potential impacts on the UE evaluation of ANDSF Rules.

The proposal in here is to identify the system aspects of the interworking between the UE, Home PLMN and Visited PLMN when the UE is roaming in VPLMN. The HPLMN ANDSF Rules could be either downloaded by H-ANDSF or pre-provisioned by other means, but the difference between different H-ANDSF Rule distribution methods is not significant.

ANDSF rules and RAN Rules

ANDSF rules can either provisioned by Home PLMN or by Visiting PLMN.  RAN Rules provide a parallel methodology for network selection and traffic steering.

The most important consideration when both ANDSF and RAN rules are presented is a case when ANDSF rule is neither Active (No Active ANDSF Rule) or not Valid (no validity criteria are met).  In this particular scenario, the UE has the following options.

a) Consider ANDSF only and do not perform any offload/onloading

b) Consider RAN Rule as ANDSF rule is neither Active or Valid.

Both the above cases have merits.  For example:

i) An operator wishes to limit his users (both home and visited) to only ANDSF

ii) An operator wishes to use RAN rule when there is no Active ANDSF rule present.

Considering the scenarios, there needs to be a parameter that takes into consideration a) and b) solving the needs.

Use case Scenarios, Roaming case

Table 1 below provides different scenarios that need to be considered when the user is either registered in HPLMN or roaming in VPLMN and the ANDSF Rules are provisioned by either home PLMN or visited PLMN or both. H-ANDSF Rule can be either downloaded from H-ANSDF server or pre-configured in the UE without S14 interafce procedures.

Table 1. ANDSF + RAN Rule in Home- and visited PLMN

	Scenario Number
	Valid 

H-ANDSF Rule
	Valid

 V-ANDSF Rule
	Serving PLMN RAN Rules for Network Selection & Traffic Steering
	Include RAN Rule
	Network Selection Rule 
	Traffic Steering Rule

	1. ANDSF Rules Only

	V1.1
	Yes
	-
	-
	NA
	Home ANDSF
	Home ANDSF

	V1.2
	Yes
	Yes
	-
	NA
	Visited ANDSF (primarily)
	Visited ANDSF (primarily)

	2. Existing and Valid ANDSF Rule + RAN Rule

	V2.1
	Yes
	-
	Yes
	NA
	Home ANDSF
	Home ANDSF

	V2.2
	-
	Yes
	Yes
	NA
	Visited ANDSF
	Visited ANDSF

	V2.3
	Yes
	Yes
	Yes
	NA
	Visited ANDSF (primarily)
	Visited ANDSF (primarily)

	3. Existing and Non Valid ANDSF Rule + RAN Rule

	V 3.1
	No
	-
	Yes
	Yes
	RAN Rule
	RAN Rule

	V 3.2
	No
	-
	Yes
	No
	UE Implementation 
	UE Implementation

	V3.3
	
	No
	Yes
	Yes
	RAN Rule
	RAN Rule

	V3.4
	-
	No
	Yes
	No
	UE Implementation
	UE Implementation

	4. No Existing ANDSF Rule

	V4.1
	-
	-
	Yes
	NA
	RAN Rule
	RAN Rule


Scenario 1: ANDSF without RAN Rules

As described in scenario V1.1 and V1.2 and as there are no RAN Rules, the UE uses ANDSF Rules.  UE chooses Home ANDSF Rule when the rules are provisioned by home and uses Visited ANDSF (V1.1) when the rules are provisioned by visited PLMN. 

Scenario 1: ANDSF with RAN Rules

As described in scenario V1.1 and V1.2 and as there are no RAN Rules, the UE uses ANDSF Rules.  UE chooses Home ANDSF Rule (V1.1) when the rules are provisioned by home, and uses Visited ANDSF (V1.2) when the rules are provisioned by visited PLMN. No conflict between home and visited ANDSF Rules can occur, as it is already specified, that if both H- And V-ANDSF Rules are valid at the same time, then V-ANDSF Rule takes higher priority.

Scenario 2: ANDSF Rules from Home and Visited PLMN

This is a scenario where there is ANDSF Rules provisioned from home PLMN(V2.1) or visited PLMN (V2.2) or both (V2.3) and the visited RAN publishes RAN Rules.  This scenario provides UE with two sets of Network Selection and Traffic steering Rules, one set from ANDSF Rules and another set from RAN Rules.

As agreed in RAN, RAN rules are not enabled when the UE supports ANDSF. In this particular scenario as there is an Active ANDSF Rule either from Home or Visisted ANDSF, UE must choose ANDSF Rule for both network selection and traffic steering.  

UE could use some of the RAN assistance parameters to enhance the ANDSF network selection Rules.

Otherwise, RAN Rule parameter can be ignored by the UE as there is an Active and Valid ANDSF Rule.

Scenario 3: ANDSF Rules from Home or Visited or Both exist, but are not valid.
This scenario brings up a interesting use case where there are existing ANDSF rule(s), but none of them is valid or active  (due to Validity criteria not being met).  As discussed in the previous section, an operator who wishes to control the behaviour could include the parameter “Include RAN Rule” in the global section of the ANDSF, that applies across all ANDSF main nodes (ISMP, ISRP, IARP, WLANSP).

The parameter “Include RAN Rule” serves the purpose where there are no Valid ANDSF Rules, the UE behaviour is controlled by this parameter.  If the parameter is set to YES, the UE can use the RAN Rule for Network selection or Traffic Steering and when set to NO, then the final outcome of Network Selection and Traffic Steering is UE implementation dependent.

Editor’s note / HH: can the above UE implementation dependent method include also the optional use of RAN Rule for guidance also in “NO” case, or does “NO” mean “UE shall not use RAN Rule” in this case? The proposed text below seems to imply, that we need to drill out the use of RAN Rules from the “NO” case, but leave it otherwise UE implementation specific.

We believe that having this parameter will resolve the conflict that arises when there is no Existing ANDSF Rule.

Considering the above discussion, we propose the following text for 23.402

If UE is provisioned with any H-ANDSF or V-ANDSF policy and RAN rule, then it shall only use ANDSF policies for Network Selection and Traffic Steering. In case there is no valid ANDSF Rule (H-ANDSF or V-ANDSF) and the network provides RAN Rules, UE can choose to use RAN Rule only when the “Include RAN Rules” parameter is turned on.   UE may additionally choose RAN assistance parameters to enhance the Network Selection policies if allowed by user preference.

UE may use RAN assistance parameters, if available, for Network Selection with ANDSF policies.
Scenario 4: No ANDSF Rules with RAN Rules

This is the scenario where are no ANDSF Rules and the serving network sends RAN rules.  As there are no ANDSF Rule, the UE can use the RAN Rule for Network selection and Traffic Steering.  

Proposed text in 23.402

UE not having any ANDSF policy (neither H-ANDSF nor V-ANDSF) may use the RAN rule for Network selection and Traffic steering if allowed by user preference.
Home PLMN Scenarios

H-ANDSF Rules can be either downloaded from H-ANSDF server or pre-conigured in the UE without S14 interface procedures.
The following different scenarios need to be considered. 

Table 2. ANDSF + RAN in Home PLMN

	Scenario Number
	Valid

ANDSF Rule 
	RAN Rules for Network Selection & Steering
	Include RAN Rule
	Network Selection Rule
	Traffic Steering Rule

	H1
	Yes
	-
	NA
	ANDSF
	ANDSF

	H2
	Yes
	Yes
	NA
	ANDSF 

With RAN assistance parameters
	ANDSF

	H3
	No
	Yes
	Yes
	RAN Rule
	RAN Rule

	H4
	No
	Yes
	No
	UE Implementation
	UE Implementation

	H4
	-
	-
	
	UE Implementation 
	UE Implementation 


Scenario H1: ANDSF Rule is provisioned locally without RAN Rules

This is a scenario where ANDSF Rule is ANDSF Server or locally provisioned either through factory bootup or some other proprietary mechanism and is Valid. The Rules comply with the ANDSF specifications as defined in TS 24.312.

UE in this scenario will do the Network Selection and Traffic Steering based on ANDSF Rule.

Scenario H2: ANDSF Rule is provisioned locally with RAN Rules

This is a scenario where there is ANDSF Rule provisioned  and is valid, and the RAN publishes RAN Rules.  This scenario provides UE with two sets of Network Selection and Traffic steering Rules, one from ANDSF and another from RAN Rules.

As agreed in RAN, RAN rules are not enabled when the UE supports ANDSF.  UE could choose some of the RAN assistance parameters to enhance the ANDSF network selection policies.

This scenario is equivalent to Scenario 1 except the ANDSF Rules are provisioned by the network.  UE in this scenario will use ANDSF Rules for Network Selection and Traffic Steering.

Including RAN Rule has no significance in this scenario.

Scenario H3: ANDSF Rules with RAN Rules

In this scenario ANDSF rule is not valid and the network provisions RAN Rules.  ANDSF rule might not be provisioned or may not be valid in this scenario.

As the Include RAN Rule flag is set to TRUE, the UE uses RAN rule for Network Selection and Traffic Steering.

Scenario H4: ANDSF Rules with RAN Rules

In this scenario ANDSF rule is not valid (because it’s not provisioned or either it is not valid) and RAN rule is provisioned by the network.

As the Include RAN Rule flag is set to FALSE, the UE would not use the RAN Rule and its UE implementation for Traffic Steering and Network Selection.

Scenario H5: Neither ANDSF Rules nor RAN Rules

In this scenario, it’s up to the UE implementation how the Network Steering and Traffic selection policy.
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