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1. Introduction
In the past RAN4 meetings several test methods for testing RRM requirements and proposals for the baseline system [2] have been introduced and discussed. The purpose of this paper is a compact summary of the discussions in order to provide a testing feasibility framework, which can help in the definition of RRM test requirements. 
2. Discussion
From a testing perspective, we can distinguish so far baseband and spatial requirements and testing solutions.
2.1. Baseband requirements and testing
Baseband requirements can be considered the requirements defined at the UE baseband receiver. It means that all test parameters are defined at this level and bypass the antenna and its performance. Since for mm-wave anntenna connectors seem not to be feasible, indirect ways have to be found how to access the receiver. It has been shown in many contributions that a method for achieving this, is the appliance of the Radiated Two Stage method (RTS), which compansates the measured OTA channel and the UE antenna pattern. The latter one can be measured Locking it and using the Antenna Test Functions – both functions to be supported by the UE – or charachterized through predefined / reference patterns. Due to the antenna pattern compensation the tesing environment can be in Near Field which reduces considerably the size of the OTA chamber. The OTA propagation channel including complex CDL fading scenarios can be emulated in software since only the resulting signal at the baseband receiver is of interest in the test. 
In summary the following can be supported by this method:

· Baseband requirements
· Non directional scenarios 
(i.e. the AoAs of the Cells / TRxPs are not relevant for the test case since in that case the UE would probably steer the beam i.e. reconfigure the antenna pattern, which needs to be locked for the method)

· Complex fading models (due to software emulation)
· More suitable for relative power measurements
There are still open questions to be discussed about the method (as discussed in [4]), mostly how to optimize it for testing specific requirements. However its flexibility and relative simplicity and low hardware complexity compared to other solutions, makes it a real feasible tool to test baseband requirements. 
2.2. Spatial requirements and testing 
Spatial requirements can be considered the requirements defined in the space, in terms of waves and directions, so that antenna performance of the UE is also considered. Such requirements are mostly “end-to-end” performance and do not distinguish between the individual performance of the UE antenna and UE receiver. Spatial requirements require spatial testing methods, the concept of which is to reproducy with high fidelity real scenarios. From the testing perspecitve the main challenges here are the required Far Field distance (related to the Quiet Zone size required) which lead to big size OTA chambers, and the high number of probes to emulate different directions and fading paths. Considering the typical multi-cell scenarios of RRM this complexity is multiplied.
In summary the following can be supported generally by spatial method:
· End-to-end requirement including the antenna

· Directional scenarios (i.e. the AoAs of the Cells / TRxPs are relevant for the test case)

· Simplified fading models (due to more hardware involved in the emulation)
· More suitable for absolute power measurements
There are numerous open questions about this method, especially related to its technical practicality (as extensively analyzed in [1]). Accordingly the architecture and optimization of such methods requires further investigation. This is strongly related to the spatial RRM requirements which will be required and defined. 
2.3. Baseband vs. Spatial requirements and testing feasibility 

In our view, considering the given aggressive timeline of 5G availability and the high number of unknown factors impacting the overall system performance and testing complexity, baseband RRM requirement should be defined and tested first. This “simple and safe” start, will allow first user experiences to create confidence in first 5G devices. Assessment of this first 5G-RRM performance will make it comparable with LTE-RRM, the performance of which is also defined in this domain. We assume that first RRM functionalities will be based on the same principles as for LTE, i.e. on baseband measurements. 
Once baseband performance is characterized, it can be used as a solid assumption to investigate the impact of antenna on the RRM performance and define separate or combined requirements. We assume that including and making use of spatial factors for advantages in RRM functionalites will need some more time and empirical investigations. This phase will conclude identifying the required usecases and the respective test configurations in addition to the baseband tests. Only this will help to design technically and commercially affordable spatial solutions. 
3. Conclusion
In this paper, we shortly summarize the ongoing discussion about different type of RRM requirements and test methods. So far, these can be classifed in baseband requirements and test methods (similar to LTE RRM, at UE receiver) and spatial / end-to-end requirements and test methods (new domain compared to LTE RRM, including the antenna performance and directional aspects). We encourage the group to: 
Proposal: Define initially baseband RRM requirements, as these offer more initial performance confidence and testing security and feasibility, while then investigate and identify the RRM spatial scenarios of interest, which help in the definition and design of practical spatial test solutions at a later stage.
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