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1 Introduction
In recent discussions that took place in RAN WG5 and RAN WG2, the testability of CSG cell reselection in inter-frequency and inter-RAT cases was addressed but no progress was possible due to different interpretations about the core requirements, the implementation options and the related test environment. This document provides an overview of the problem and proposes a way forward.
2 Background

The UE idle mode mobility in an environment with CSG (Closed Subscriber Group) cells was introduced in Rel-8 specifications for both LTE [1] and UMTS [2] technologies. 
By taking into account the service concept at the base of the CSG introduction, the camping on this type of cell with respect to a traditional macro cell has to be prioritized [3][4]. Moreover, a potentially high number of unplanned CSG cells could be deployed, it follows that the normal cell reselection procedures already specified do not allow an efficient handling of the CSG cells and, hence, an autonomous search function was introduced to detect suitable CSG cells.
RAN2 specifications made the autonomous search function mandatory for inter-frequency and, as agreed at the last RAN2#70, for inter-RAT as well [5], [6]. Moreover, when a suitable CSG cell is detected, RAN2 specifications mandate the reselection towards that cell.
In order to test the functional behaviour of the CSG cell reselection, a test case was discussed in RAN5#46bis [7], but different interpretations on the output of the UE autonomous search function was addressed with respect to the conformance requirement [1],[2]. For some companies, even if the search function is mandatory, some UE implementations may not trigger a search, hence the UE may not find the CSG cell. For this reason, a request of clear interpretation of the core specifications was requested to RAN2 [8]. 
RAN2 confirmed that, according to the design principles, the expected behaviour of the UE in the typical conditions identified in the RAN5 scenarios is the reselection of the CSG cell. However, some companies indicated that the UE behaviour is difficult to test, due to several implementation options of the autonomous search that can not be tested within 3GPP, e.g. GPS receivers, use of other radio technologies to trigger the search (e.g. BlueTooth) [9].
3 Discussion
3.1 Motivation for testing
The introduction of the CSG cells was addressed to satisfy specific operators’ requirements in terms of cell accessibility and service usability with respect to customer subscription. In order for an operator to provide such kind of service, the mobility from and to CSG cells has to be ensured. With respect to the idle mode mobility, service requirements are captured in SA1 specification to ensure the reselection of the CSG cell with respect to a macro cell in good radio conditions. 
If this functional behaviour can not be tested, the service provided by some operators became unreliable, since different UE’s can behave different behavior in the same radio conditions, i.e. some will reselect the CSG cell and some won’t, with different user perception of the service. 
In general terms, it should not be an wise approach in terms of 3GPP procedures to specify a feature that can not be tested. In practice, the absence of testing leads an operator to only rely on normal cell reselection rules and on manual search, by making useless the specification of the automatic CSG cells reselection procedure based on autonomous search. 
The main motivation against the feasibility of testing was related to the details of the autonomous search that are implementation dependent, in particular the possibility to rely on other additional techniques, like GPS and bluetooth. However, it should be stressed that a functional behavior of a 3GPP system can not only depend on functions specified outside the 3GPP and a baseline implementation should be testable in a 3GPP environment, also taking into account that the feature under test is related to a 3GPP radio feature.
3.2 How to perform testing of CSG reselection
Different approaches can be followed in order to introduce a conformance test for the CSG cell reselection.

The traditional way to perform a test of a core functionality is to introduce specific performance requirements the procedure has to fulfill. It follows that the best way to proceed would be to evaluate in RAN4 what suitable performance requirement could be in order for the reselection to be completed within an appropriate time limit. In order to take the UE battery consumption into account a minimum level of performance requirement should be chosen as a trade off so that a wide range of different implementations can satisfy the identified performance.
In case it is deemed not practical to identify an RF scenario where the performance requirements can be defined, a simplified approach could be considered, for instance based on a maximum timer or, in case of overlaying macro coverage, on a minimum fingerprint linked to a macro cell.

Finally, it should be noted that RAN5 is able to define a test case aimed to verify the functional behaviour specified in core specifications, even when there are no performance specified by RAN4, e.g. by exploiting the same approach used for the test of PLMN selection, where the time limit is left to the test implementation.
Regardless of the test case definition, it could be beneficial to restrict the applicability of this test to the devices that support the automatic CSG reselection based on autonomous search according to the test environment defined in 3GPP. This can be achieved by means of declaration of a specific Implementation Conformance Statement (ICS), e.g. as already defined for the overall support of CSG [10][11].
4 Possible way forward
The CSG cell reselection is a mandatory procedure of core specification that shall be tested, at least to verify the UE functional behaviour. For this purpose, the following actions are proposed:

1. To clarify in RAN2 core specification a default behaviour of CSG cell search, e.g. by means of a maximum timer for the scan or by defining a minimum fingerprint definition
2. To specify relevant performance requirement in RAN4

3. To introduce conformance test in RAN5
With respect to the aforementioned actions, several approaches can be followed to introduce the CSG cell reselection testing in the context of Rel-8 and Rel-9 specifications, i.e. to agree on one of the following combinations:

a) Actions 1, 2 and 3
b) Actions 2 and 3, i.e. without modify current RAN2 specifications

c) Actions 1 and 3, without specify relevant performance requirements in RAN4

d) Action 3 only (test of functional behaviour, e.g. like PLMN selection)
In case none of the options above is deemed feasible, for consistency reasons RAN2 shall remove the normative behaviour from the core specifications.
5 Conclusion

The need for supporting UE testing of CSG cell reselection based on autonomous search function has been analyzed and alternative solutions to achieve the relevant specification work have been proposed.

Taking into account the 3GPP timeframe and the related specification impact, the combination c) proposed in section 4 is deemed to be the most suitable to introduce effective CSG cell reselection testing.

As a consequence, RAN is kindly requested to agree that the following actions are required:
· RAN2: to clarify the requirements related to the autonomous search function in the core specifications;
· RAN5: to define the related test cases according to RAN2 specification changes.

If deemed necessary, RAN4 may also be involved to verify the test scenario proposed by RAN5.
In case the proposal above is not agreed and alternative solutions are not deemed feasible, for consistency reasons RAN2 shall remove the normative behaviour from the core specifications.
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