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1 Introduction

RAN#54 agreed Guidance to RAN4 on Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals and how to complete the study item. RAN#54 also agreed updated study item description in [1] in order to facilitate the closure of the study item. The following RAN guidance to RAN4 was captured to the RAN plenary #54 meeting minutes:


RAN Guidance to RAN4 on Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals:

· RAN has approved a revised Study Item at RAN#54 in [RP-111754]
· RAN tasks RAN4 to focus on and prepare a conclusion for the Study Item for RAN#55

· This should add text to clauses 9 (conclusions) and 10 (recommendation)

· This should include a recommendation on how to scope a work item

· This should include a justification in case multiple test methods are to be included in a WI phase

· The standardisation of multiple test methodologies may be one eventual outcome but, during the WI, RAN4 shall avoid fragmentation of the absolute measurement result that is output as part of the 3GPP test framework for any given tested device. 3GPP shall also ensure that all devices can be comparably tested.

· It is expected such a conclusion allows 3GPP RAN to decide on a follow up WI at RAN#55

In this contribution we discuss the current status of the MIMO OTA study item and we also propose a way forward for finalizing RAN4 recommendations and allowing RAN#55 to start a WI for MIMO OTA test method development in RAN#55.
2 Discussion
RAN4 has been evaluating number of MIMO OTA UE test methods as also captured into TR 37.976 v.1.45.0. Although there are different flavours of new MIMO OTA UE test method proposals, on high level the evaluated test methods can be divided into the following three groups;

1. Anechoic Chamber 

2. Reverberation Chamber

3. Multi-stage Method

The first two methods are true radiated method, which do not require any special UE support but all commercial devices can be tested using the first two methods.  Differences between these two methods can mainly be seen areas like accuracy of the test method compared to real performance of tested device, supported radio conditions in the method and complexity of test environment. From the UTRA and E-UTRA device support point of view both of the first two methods; Anechoic and Reverberation Chamber methods can be supported by all UTRA and E-UTRA devices already on the market today. both and thus, can be seen as feasible from the UE support point of view although they have different merits in MIMO OTA testing and device performance verification. These aspects would naturally need to be considered further in a work item phase. 
The third test method (especially two-stage method considered by RAN4) on the other hand requires special chipset support (special HW and SW UE support), which would need to be standardized, before all the devices could be tested using the method. This means that a OTA UE test method, which requires chipset support, can only be used as global test method for verifying all UTRA and E-UTRA devices once the necessary specification work is done. Considering that 3GPP RAN is currently working on Release 11 it would seem that only UEs implementing release 11 specification changes can be ensured to support the third test method if selected. More detailed comparison of these three test method can be found from the Conclusions section of TR 37.976 v.1.45.0.
During the study item phase it has not yet been shown how large MIMO OTA measurement results differences would be caused by different device implementations for supporting the two-stage test method. Thus, it is not clear yet whether limits for this test method can be set so that all “good” UEs with any chipset implementations for supporting the two-stage test method will also be tested as “good” UEs with a given limit. So far no exact details for the LTE RS and UTRA CPICH measurements have been provided. Only some examples, on how the measurement could be defined, have been shown in [2]. However, it is not clear from the RAN4 contributions or discussions whether these measurement quantity examples are the same as currently used in devices supporting two-stage method. Also no analyses have been shown how this method and its accuracy and reliability would be expected to be impacted if different vendor implementations were used. Normally some level of implementation freedom is left for measurement quantity implementation, which also then impacts measurement accuracies especially in dynamic radio conditions. In general impacts and comparisons of measurement inaccuracies for RS and CPICH amplitude and phase measurements have not been carefully studied. Therefore, before it can be concluded that this method can reliably distinguish good and bad UEs for all UTRA and E-UTRA Rx diversity and MIMO devices globally, further studies for the two-stage method would be required. RAN4 should also still analyse and conclude what kind of chipset support for MIMO OTA test method is feasible and how it would be standardized for ensuring that all UTRA and LTE chipsets support it (i.e. mandatory support analysed and defined). We see that the two-stage method can only be considered as candidate for MIMO OTA test method in the work item phase once these chipset related conclusions can be agreed by RAN4. 
3 Conclusion
Based on the discussion in the previous section we propose that RAN4 will recommend in the recommendation section of  TR 37.976 v.1.45.0 that at this point of time a work item work for developing MIMO OTA test method would be started based on either one or both of the two true radiated MIMO OTA test methods (Anechoic Chamber and Reverberation Chamber methods), which do not require any special UE HW and SW support .

We would also propose that studies on two-stage method continue in parallel to the WI work for the true radiated MIMO OTA test methods in order to see whether two-stage method in the future would have potential in becoming a MIMO OTA test method for all UTRA and E-UTRA devices. In next phase of the studies other RAN WG4 experts like UE RRM measurement experts should also be involved in analysing and defining UTRA and E-UTRA UE measurement quantity support for the two-stage method. Also RAN WG1 should be consulted as their specifications define UE measurement quantities (in TS25.215 for UTRA and TS36.214 for E-UTRA UEs).
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