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1 Introduction

The aim of this contribution is to clarify the relation between conformance testing and UE capability classification. 

2 Discussion

Given the large amount of UTRAN and UE manufacturers that will be produce UTRAN and UE equipment to the global market, it is clear that verification of compliance to the specifications to achieve interoperability is of utmost importance. Definition of adequate conformance test cases in 3GPP that need to be fulfilled by all UEs is the only way to ensure compatibility between UTRAN and UE equipment from different manufacturers. 

The UTRA specifications allow for a very large flexibility for the configuration of RABs in order to serve current and future service demands. Given this large flexibility it is clear that test cases can not be developed for all possible settings of UTRA configuration parameters. 

Test cases have to be defined both “vertically” (certain configurations through the entire protocol stack) and “horizontally” (certain configurations of individual functions). For the vertical testing a limited set of reference RAB mappings need to be defined, each RAB mapping corresponding to a likely RAB to be offered by UTRAN. It is only for these reference RAB mappings that compatibility between UE and UTRAN can be ensured. However, the reference RAB mappings should of course not be the only allowed mappings. That would severely limit the possibilities for optimisations and innovations, and the whole effort spent on allowing flexibility would be wasted. The reference RAB mappings will assure minimum inter-operability, i.e. when a desired RAB mapping is impossible to use due to compatibility problems, there is always a default reference RAB mapping to use as a fall-back solution. Development of conformance test specifications is under the responsibility of TSG-T1. As stated in an LS to R2 [1], T1 intends to specify a set of Reference Radio Bearers including their Layer 1/Layer 2 configuration parameters in TS 34.108.  Here T1 should get help from TSG-RAN in order to get appropriate RAB mappings that make sense from RRM perspective.  In the horizontal tests individual features are tested separately for different settings, but that kind of verification will not assure conformance when you at the same time change the value for some other feature. The vertical tests will verify all features together, but there the test cases need to be limited. Horizontal testing of the critical functions (which probably is a variation of a single vertical test) should allow for use of flexibility in the stack. Otherwise there is a huge amount of flexibility that never will be used. However when there is a compatibility problem, we can go back to configurations that have been verified vertically (for full interoperability).In the same LS, T1 also states that the applicability of conformance tests for a certain UE depends on the supported UE capabilities. It is clear that the vertical conformance test cases and the UE radio access capability “classes” developed by R2 need to be aligned. The tests should not only be done for support of one of the reference RAB mappings at a time. For UEs capable of supporting multiple RABs, tests should be specified for certain combinations of reference RABs. In this respect the UE capability classes should provide input for which combinations of reference RABs shall be tested. For a UE fulfilling a certain UE capability class, conformance can only be fully assured for the combinations of reference RAB mappings for which conformance tests have been specified and performed. 

Other combinations of RAB mappings than those that have been specified for testing will also be possible to map into the UE capability classes. However, the reference RAB mapping combinations used for testing are the only ones for which inter-operability is guaranteed by conformance testing. Just as the individual reference RAB mappings, also the defined combinations of RAB mappings will provide fall-back solutions when other combinations of RAB mappings prove to be incompatible between UTRAN and UE.

By letting the UE to signal each capability parameter to UTRAN, and allow for capabilities exceeding a particular class, UTRAN will be able to use the extra capabilities and new classes can be developed to enable innovation of UE  applications. However, it is only the RAB mapping combinations that have been tested (corresponding to the classes) for which compatibility is guaranteed by verification.

With this concept additional test cases can quite easily be added when a need arise. Similarly new classes can be added without changes in the UE capability signalling.

3 Conclusion
· Vertical and horizontal test cases will be specified by T1. Vertical test cases should be defined for well-defined reference RAB mappings, and combinations of these. Inter-operability can only be fully assured for these reference RAB mappings. Horizontal testing of the critical functions should allow for use of flexibility in the stack
· TSG-RAN should assist T1 in defining appropriate RAB mappings and combinations of these for vertical testing. The UE capability classes defined by R2 should be used by T1 when defining the vertical test cases. Thereby the UE capability classes will provide default configurations for which inter-operability is assured when using the reference RAB mappings. 

· Signalling of UE capabilities defined by R2 should allow for capabilities exceeding a particular class.
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