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1 Introduction

One of the corner stones of 3GPP standardisation is to ensure a predictable behaviour among the UE fleet. In last RAN plenary (RAN#61), a way forward for this SI was agreed [1]. Two of the pieces of guidance given by RAN plenary were:

· Guidance 1: Deployments scenarios with and without ANDSF shall be addressed by WLAN/3GPP Radio Interworking SI.
· Guidance 3: The solution for WLAN/3GPP Radio Interworking should be testable.
This contribution discusses mainly the third issue with regard to the different solutions.
The main difference between the candidate solutions 1 and 2 (and 3) is that solution 1 uses ANDSF to convey the rules and RAN is expected to provide some assistance parameters such as threshold levels to be used in the rules provided by ANDSF. In case of no ANDSF some pre-provisioning in the UE has been suggested for solution 1. Solution 2 provides both the RAN rules and assistance parameters within the scope of RAN specifications.   
2 Terminology used

Policy: what can be found in ANDSF.
RAN rules: Access Stratum behaviour, such as cell reselection conditions and similar.
3 On conformance testing

The basic idea of conformance testing is that a UE, that has passed certain test cases, can be declared as conformant to the specified functionality matching the test cases. The certification consortium such as GCF selects test cases defined in RAN5. GCF covers today also OMA DM testing (for UEs supporting it). 
A typical outline of a signaling test case can be like this:
1. RAN broadcast or transmits by dedicated signaling the needed parameters;
2. UE will be fed with data, e.g. radio signal levels, such that the condition to do something is fulfilled and the reaction is monitored and checked that it does the intended, specified behaviour.
4 Analysis

The following analysis establishes if a solution can provide enough likelihood that when a standardised function is supported by a UE that the functional behaviour is as expected. We focus on the fact that RAN WLAN functionality can be verified as this is the SI mandate.
Aspects to consider are:

· What is supported in the different specifications? 
· What interaction is needed between standardisation groups?
· Is there a need for coordination between RAN and CN nodes? 

4.1 Solution 1

Solution 1 uses ANDSF to transfer the policies that provides RAN rules and RAN will provide needed ANDSF information. If ANDSF is not supported other means is needed to provide the required policies. Figure 1 shows the assumed architecture for the ANDSF case.
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Figure 1: Solution 1 architectural view with ANDSF
The ANDSF functionality is defined in TS 24.302 [2] and TS 24.312 [3]. The Managed Object (MO) specification [3] describes the different policies and rules, such as Inter-System Mobility Policy (ISMP) and Inter-System Routing Policy (ISRP) as well as access network discovery information. The amount of information logic is huge. Regarding behaviour, it is stated e.g. that for each policy the UE shall ignore nodes that are not supported by the UE, thus implying a level of UE optionality in support of the various policies and rules. 

The policies for RAN selection rules would be included as an MO. In order to have a predictable and testable radio access selection based on the defined RAN rules, using the RAN assistance data, the policies defined as an ANDSF MO need to be implemented and supported by the UE. How this would be ensured needs further clarifications since the specification is owned by another group than RAN. 
In RAN specifications the UE typically sends its capabilities to the NW so the NW knows what a UE supports in order to e.g. adjust the control to its supported capabilities. A similar functionality is needed in ANDSF to secure a testable behaviour if a per-UE adaptation of rules is needed. In existing specification of ANSDSF, there is UE profile defined such as the type of operating system but also indicating support for ISRP rules based on application identifiers. However, it is optional for a UE to provide this information to ANDSF. Thus a possible way if a policy/rule would be used or not in a UE would only be known by the UE by simply ignoring any information it does not support. In addition the UE may also consider the local operating environment, see e.g. TSs 23.261 [4] and 23.402 [5], which in addition to operator policy and user preferences would influence choice of access technology for flows (such as applications). 
Observation 1 The ANDSF framework lacks a mandatory UE capability signalling of functional support to NW and enables UEs to ignore policies/rules if these are not supported in UE 

Observation 2 UEs using local operating environment in addition to other policies and rules creates non-predictable behaviour that would be non-testable 
If RAN should be able to provide assistance information on a per-UE basis or if not all defined policies proving RAN rules are utilised in ANDSF, RAN would need to know what of the policies are implemented and used in ANDSF and in the UE. Many ways to do this is possible and may require information transfer between ANDSF and RAN, and possibly also that UE communicates its capabilities also over Uu if a UE supports the ANDSF or any pre-provisioned rules. Thus some interaction seems necessary between RAN and ANDSF and/or UE. 
As a summary, the definition of test cases would require both RAN and ANDSF support and coordination. It is necessary to clearly specify a common RAN rule set to avoid complex interaction. How to ensure that the required functionality is included in all relevant specifications is not evident as there are many possibilities and options. In addition the case of no ANDSF complicates the matter further. The pre-provisioned RAN rule option in the UE provides more uncertainty since no specifications cater for this case. If both ANDSF and non-ANDSF options are possible implementations to consider, as RAN guidelines indicates, the test cases would be even more difficult to define as the test space may become much larger.
Observation 3 Coordination exchange seems needed between ANDSF and RAN to allow RAN to provide the UEs with right assistance information
Observation 4 It is unclear where the UE behaviour and logic would be defined and specified when an ANDSF implementation is not supported

Observation 5 RAN needs to know if UE supports an ANDSF or non-ANDSF based WLAN interworking if RAN should be able to provide relevant assistance information to the UE
4.2 A test case check based on solution 1

As an example, consider one flavour of implementation assuming the case where RAN broadcasts load information, which have been proposed in many solution 1 proposals. In ANDSF there is a rule saying that if load is larger than “y” then use WLAN. The UE connection manager will according to the “local operating environment” concept evaluate what access is the best and it will differ between UE implementations. This will not provide a testable and predictable UE behaviour as currently defined.
4.3 Solution 2 (and 3)
In solution 2 the RAN rules are specified in RAN specifications, see Figure 2 for an architectural view. RAN also provides the required RAN assistance information. This ensures a coordinated view within RAN, while still supporting both ANDSF and non-ANDSF deployments. By this, developing RAN5 test cases for the RAN rules are straightforward as behaviour is well-defined and consistent. The proposed interworking with ANDSF is described in [6] and relevant interaction behaviour can be further tested according to specifications.
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Figure 2: Solution 2 architectural view with ANDSF
5 Conclusion
The review of the different solutions in the context of testability and predictibility shows that Solution 1 currently have such a wide flexibility that the behavioural consequences makes it not an easy target when taking into account also support of both ANDSF and non-ANDSF implementation use cases for both UE and NW if no basic rule settings are standardised when RAN WLAN interworking is implemented. The observations made are:

Observation 1
The ANDSF framework lacks a mandatory UE capability signalling of functional support to NW and enables UEs to ignore policies/rules if these are not supported in UE
Observation 2
UEs using local operating environment in addition to other policies and rules creates non-predictable behaviour that would be non-testable
Observation 3
Coordination exchange seems needed between ANDSF and RAN to allow RAN to provide the UEs with right assistance information
Observation 4
It is unclear where the UE behaviour and logic would be defined and specified when an ANDSF implementation is not supported
Observation 5
RAN needs to know if UE supports an ANDSF or non-ANDSF based WLAN interworking if RAN should be able to provide relevant assistance information to the UE


Implementations in solution 1 that do not support ANDSF are uncertain since there are no obvious specifications to make the basic rules known in a standardised way to vendors. If these rules should be specified in RAN specifications then solution 2 seems to be applied and supposedly would be a good candidate also for the ANDSF-case as to avoid increased specification and implementation complexity.
Proposal 1 RAN rules described and specified in RAN specifications provide the simplest way to support testable and predictable ANDSF and non-ANDSF implementations and deployments.   

References

[1] RP-131403, “Way forward on WLAN/3GPP radio interworking SI,” RAN#61, 3 – 6 September 2013, Porto, Portugal
[2] TS 24.302, “Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks; Stage 3”
[3] TS 24.312, “Access Network Discovery and Selection Function (ANDSF) Management Object (MO)”
[4] TS 23.261, “IP flow mobility and seamless Wireless Local Area Network (WLAN) offload; Stage 2”
[5] TS 23.402, “Architecture enhancements for non-3GPP accesses”
[6] R2-133440, “RAN – ANDSF Interworking,” source: Ericsson, RAN2#83bis, Ljubljana, Slovenia, 
7 – 11 October 2013

1/5


[image: image1][image: image3.png]ANDSF

Core Network

Radio Network

<l®i~>

RAN assistance data

A 4

f )£ Decision=
Rules specified




