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1. Introduction

This contribution discusses the policy based terminal triggered, network decided access selection in active mode of dual-radio enabled UEs.

2. Discussion

At SA2#62 meeting among other solutions,  two contrary solutions for handover decision have been discussed. The first solution assumes that the handover decision is network centric, i.e. that UE measurements and the handover decision process are controlled only by the WHF in the core network. The second solution assumes that the handover decision is based on network policies transferred to the UE  from the ANDSF and that the Access Selection Triggering (AST)  and the Access Selection Decision (ASD) are controlled by the UE. Both solutions are presented in  Figure 1.  
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Figure 1  Already discussed solutions 

where: MC  - Measurement Configuration; AST – Access Selection Triggering; ASD – Access Selection Decision

The disadvantage of the solution 1 lays in a continuous monitoring of the active radio operation and recurrent measurement reports which cause very high signalling load and overburdens the air interface. Moreover the WHF only relies on UE reports and on policies and has no additional information from neighbouring RANs of different RATs.
The policy based UE controlled approach, i.e. solution 2,  only allows limited control of the UE behaviour. The ANDSF does not receive any reports from the UE which is in charge of the HO-control.  It also does not consider other information from the network but policies. This UE controlled policy based approach is appropriate for idle mode and initial (power up) access selection.
Instead of the above mentioned solutions 1 and 2 we propose a terminal assisted network controlled handover similar to the inter- and intra- 3GPP handover, which allows operators to optimize their networks and makes the HO decision more efficient (see Figure 2).  
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Figure 2  Proposed solution

According to this solution  the UE receives policies from ANDSF. Based on these the UE performs and evaluates measurements,  both on the serving RAT and on candidate RATs, and triggers the access selection process.  The  ANDSF  in turn conducts the access selection decision combining UE-related information and network-related information (e.g. the network status). 

This would allow for a better co-ordination of the different handover types, to take network side information (triggers and status) into account, and a better control of the individual terminal behaviour. 

The result of the access selection decision is signalled back to the UE.
In summary, on the one hand, the ANDSF: 
· Collects information about RAN, e.g. RAN capabilities, cell configuration and optionally cell status

· Provides terminal with policies, neighbourhood information, and further assistance data

· Has access to terminal context, what allows support for access selection decision

· Carries out access selection decision based on information from terminal, from RANs, and from PCRF. 

On the other hand, the terminal
· Carries out measurements

· Conducts measurement evaluation

· Triggers access selection based on link measurements and configurable thresholds, i.e. sends Access Selection Request message to ANDSF

· Receives Handover Command  and initiates handover execution, or receives new Assistance Data from ANDSF

Respecting the above, the ANDSF must communicate with 3GPP and non-3GPP RANs, with PCRF and with the terminal as shown in Figure 3.
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Figure 3  Information flow to the ANDSF

The ANDSF monitors status of associated RATs, e.g. cell or/and area load received from RANs and receives policies and user profiles from PCRF. The UE sends to the ANDSF metrics of evaluated measurements. It means that the terminal receives specific assistance data/policies from the ANDSF, e.g. policies, neighbourhood information etc., conducts measurement process, calculates required metrics and reports the results to ANDSF.  As a result is achieved a well formed network controlled and terminal assisted HO decision process.

Transfer of policies from the PCRF to the ANDSF can either be performed on demand or it can be performed dynamically on policy change as shown in Figure 4. In the first case the UE  sends on demand an “Assistance Data/Policy Request” message to the ANDSF. The ANDSF requests the policy from the PCRF and sends the corresponding policy to the UE. In case of a dynamic Assistance Data/Policy propagation, the PCRF sends policy data to the ANDSF dynamically, i.e. using an adequate algorithm as for example by sending of a “Policy Change” message at every update of policy data.
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Figure 4  Policy delivery to a UE
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   The UE requests the ANDSF for assistance data and its policy which can be operator/RAT specific  policies or user specific policies (requires policy retrieval from PCRF)
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Optionally, in case the policy has changed the PCRF informs ANDSF about the change by sending the new policy for a given UE. After that the ANDSF automatically delivers to this UE the new policy (dynamic policy delivery)

As mentioned above, for better network utilisation and by consideration of network and operator requirements the ANDSF must communicate with RANs, with PCRF and with the terminal. As shown in Figure 5 below, the ANDSF asynchronously requires assistance data from particular RAN, e.g. cell status and load. ANDSF could either requests such network status information or it could be dynamically provided by the RANs. When the UE triggers the Access Selection the ANDSF carries out access selection decision based on these assistance data, as well as information from the UE, information from the PCRF and its own data/statistics. Depending on the result of  the H/O decision process, the ANDSF sends to the UE either the Handover Command or the Assistance Data/Policy message with adapted (modified) policies.    
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Figure 5  Information flow to the ANDSF for a HO decision
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The UE carries out measurements, as provided by the assistance data, evaluates the measurements, and triggers access selection based on the policy 
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The UE informs the ANDSF about the access selection intention which is based on policy and signal strength metrics. 
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The ANDSF requests other RANs for RAT/Cell specific status information, e.g. load
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Based on information about other RANs, information from terminal, and information from PCRF the ANDSF carries out access selection decision which may result in an inter-RAT HO (or UE should remain in current RAT)

[image: image12.emf]6



The ANDSF informs the terminal on its decision. This may include sending either adapted policies or a HO Command
The exchange of information between the ANDSF and the other RANs takes place over the Sy interface which must be extended as a  reference point  between the ANDSF and the 3GPP/3GPP2 RAT as shown in Figure 6.
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Figure 6  Architecture of Assistance Data support function
3. Conclusion

This contribution describes a “Network Controlled, Terminal Assisted Access Selection Decision” (NCTA-ASD) solution which combines advantages from a network based decisions with a solution distributing policies for terminal based decisions. Its prime advantage is the high accuracy of handover decisions and a low signalling traffic between processing network nodes. Distribution of the operational effort between the UE and the ANDSF allows fine grained analysis of underlying information flow without increased signalling effort. Decision steps are prepared and calculated exactly there, where the required data originates from 
The ANDSF collects information about RANs, e.g. their network status, provides terminals with assistance data (policies and neighbourhood information) and finally manages the access selection decision based on information received from terminal, RANs, and from PCRF.

The assistance data allow the terminal to only carry out measurements when necessary and only measure cells which could accept the handover. The terminal gathers measurement data, calculates required metrics and triggers the access selection decision process in the ANDSF. 
The described solution is related to the "dual-radio" case, but can also be applied to the single radio case for further standardization.

The above presented “Policy based terminal triggered,  ANDSF decided access selection” is further proposed in companion CRs [4] and [5].
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