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1. General
This document is an analysis of the current requirements on ANDSF in the visited network and proposed way forward to solve an action point given to SA1, SA2 and CT1 in TSG SA #45.

The working groups that are affected by ANDSF work are SA1 for stage 1 work, SA2 for stage 2 and CT1 which does the stage 3. All specifications related with ANDSF functionality have already been frozen as part of Rel-8, but the VPLMN ANDSF in Rel-9 is still not completely specified.
The introduction of visited ANDSF in Rel-9 has led to discussion on the priorities between the ANDSF policy rules given to the UE by ANDSFs residing in HPLMN and in VPLMN. TSG SA #45 attempted to solve the problem, but had to give up and refer related contributions back to working groups. The related contributions were CRs 68 and 69 in SP-090476 and CR 807 in SP-090663.
2. Stage 1 considerations

Clause 7.1.6 of 3GPP TS 22.278 specifies on steering of roaming that 

“The HPLMN may also provide the UE with a list of preferred access technologies in priority order for use in the RPLMN. The list provided by the RPLMN takes precedence over the list provided by the HPLMN. The list of preferred access technologies is specific to a PLMN”. 
The above reflects well the intention for roaming priorities: It is up to the HPLMN to steer the roaming UE towards the most desired roaming partner, and maybe even give a hint on which access technology to attempt first in order to get registered quickly. But once the VPLMN has been selected, then the policy of the serving VPLMN takes higher priority than HPLMN policy. This is natural, since only the serving (V)PLMN is aware of the licensing, capacity and load situation.

Irrespective of which way the H-ANDSF and V-ANDSF priority is set, it is likely that the PLMN of the ANDSF will need to be considered in the selection of the active policy.

Prioritisation and seamless roaming between 3GPP access technologies has already been well specified, so it can be considered that ANDSF is more useful in non-3GPP AN selection, to help the UE to find the most desirable non-3GPP access technology, or even pinpoint to the right WLAN access point.

At the moment stage 1 does not identify any specific processing rules for any (non-3GPP) access technologies, and consequently the architecture and protocol for ANDSF assisted AN selection have been written as generic prioritisation of any access technology. What applies in one ANDSF policy on WLAN can equally apply on 3GPP access technologies in another ANDSF policy.
3. Stage 2 considerations

Two alternative architectures were considered at the time of introducing the V-ANDSF in Rel-9, with the main fundamental difference being the interface between the H-ANDSF and V-ANDSF. As specified in 23.402, the architecture without such interface was chosen as can be seen in 3GPP TS 24.402 figure 4.8.1.1-2 below.
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Several factors contributed to the choice of the above architecture. One important reason was the difficulty in matching the possibly conflicting preferences of HPLMN and VPLMN. Considering the above stage 1 requirement of VPLMN control over its own radio resources it was also not seen necessary, so the above architecture with two instead of one S14 interfaces was selected. 
It was already possible in the Rel-8 H-ANDSF case that a UE has got multiple rules that are valid at the same time, so a rule priority mechanism has already been specified. The introduction of the V-ANDSF adds more cases for the UE to solve and therefore it is necessary to enhance this priority rule for the UE to pick the highest priority rule among the valid rules as the active ANDSF policy rule.

The consequence of the above choice of Rel-9 V-ANDSF architecture is that the merging of the H-ANDSF policy rules and V-ANDSF policy rules to use both at the same time has not been specified and it is not needed either. It seems logical to keep just a single policy active at any time, but to improve the rule priority criteria to cover also the V-ANDSF case.
Also stage 2 makes it clear in clause 4.8.0 of 23.402 that the ANDSF PLMN ID is required for policy evaluation:

“The VPLMN shall be able to provide to a roaming UE Inter-System Mobility Policies and such policies shall be valid only in the VLPMN or in a PLMN equivalent to the VPLMN, as per roaming agreements.”

4. Stage 3 considerations
Many valid policies can exist at the same time and in Rel-9 some of them can be received from HPLMN and some others from VPLMN. The fundamental design principle that has been used consistently throughout the stage 3 is stated in clause 4 of 3GPP TS 24.312 as follows: 

“At any point in time there shall be at most one rule applied, that rule is referred to as the 'active' rule. There may hence be zero or one 'active' rule.

The rules have a number of conditions (e.g. current access technology and location) where one or more may be present and set to a value. The rules also have a number of results (e.g. preferred access technology and restricted access technology) to be used whenever a rule is 'active'.”

This means that only the active rule is considered and the other possibly also valid rules are irrelevant. The interaction between home and visited policies is covered via choice of the active policy rather than via merging of attributes from different policies. 
Currently the ANDSF MO structure specified in 3GPP TS 24.312 does not include the PLMN ID of the ANDSF that downloaded the policy.

The radio conditions and roaming situation will of course change and therefore the UE is mandated to re-evaluate the relative priorities among the valid rules and change the active rule if necessary.

Since the mobility between the 3GPP access technologies is well specified, they are not distinguished for ANDSF purposes. The following code points have been defined in clause 5 of 3GPP TS 24.312 for the prioritised access technology:
	Value
	Description

	0
	Reserved

	1
	3GPP 

	3
	WiFi

	4
	WiMAX 

	5-255
	Reserved


The corresponding access priorities for the above access technologies are specified as follows:

	Value
	Description

	0
	Reserved

	1-250
	Priority value

	251-253
	Reserved

	254
	Restricted access. This access should be avoided if the current rule is active.

	255
	Forbidden. UE is not allowed to use this access if the current rule is active.


Consequently any PLMN that is allowed to set the active policy rule for the serving (V)PLMN can prioritise or even completely shut off any of the access technologies of the serving (V)PLMN.
5. Proposal

Due to the above considerations the following way forward is proposed in Rel-9 and should be reflected in at least 3GPP TS 22.278, 23.402, 24.302 and 24.312:

1. The principle of just one active policy at any time needs to be enforced also in stage 1 and 2
a. Other policies may be valid, but they are irrelevant until the next active policy re-evaluation

2. Agree the priority between valid policies in stage 1, 2 and 3
a. Any priority rule that leads to just single active policy can be done in Rel-9 time frame

b. Prioritising serving VPLMN policy above HPLMN rule would follow the existing Rel-8 requirements 
3. Add PLMN ID as a high level attribute in the MO structure in 3GPP TS 24.312

a. This is the PLMN ID of the ANDSF that downloaded the policy and it is needed for evaluation of the candidate policies
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