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1. Overall Description:
RAN4 would like to thank RAN1 for their reply LS on the UE measurements in support of the two-stage MIMO OTA test method. In the LS, RAN1 asked further questions from RAN4. In this LS RAN4 tries to provide further information and answers to these questions but also acknowledges that some further studies are also needed in RAN4. In this LS RAN4 has also one new follow-up question to RAN1 related to one additional area in the two-stage MIMO OTA test method and especially to taking into account and estimating self interference in the two-stage MIMO OTA test method.
Question #1:  Will the measurement be subband-based or wideband?  If it is wideband, how is the UE expected to average across subbands in case frequency selectivity could be observed? 

Answer #1: RAN4 has not yet completed its studies what would be suitable measurement bandwidths for the proposed new RSAP and RSARP measurements and therefore, recommends RAN1 to assume both a single wideband and a limited number of sub-band specific measurements being possible. RAN4 will provide further information to RAN1 once it has completed its own studies.  Frequency selectivity in these proposed UE measurements is not important in traditional terms like radio channel’s frequency domain fading as antenna pattern measurements are performed in static, single-path line-of-sight environments. However, especially in the future with potentially wider bandwidth operations it may be necessary that device antenna pattern can be measured separately for different parts of the operating bandwidth if the two stage MIMO OTA method is selected as conformance test method for validating device’s radiated throughput performance. In this way it would also be possible to validate the radiated performance of the devices on different parts of the operating bandwidth, similarly as it is possible in cases of true radiated test methods like probe anechoic chamber MIMO OTA test method described in [4].

Question #2:  What is the reference point of the phase and amplitude determination?  If it is the antenna connector, is the UE expected to be calibrated in order to remove the effects on amplitude and phase of the various components between the antenna and the channel estimator? 
Answer #2: Although not all of the details have been discussed and especially defined for the two-stage MIMO OTA testing, RAN4 has assumed that these new amplitude and phase measurements are measured separately for each antenna branch at the corresponding antenna connector. For the calibration purposes and obtaining accurate antenna pattern estimates and therefore also accurate DL radiated throughput estimates with the two-stage MIMO OTA test method, it is important to know and take into account all the device components including their potentially non-linear behaviors. 

Follow-up question RAN1: The two-stage MIMO OTA method would also require a UE measurement or estimation for self-interference in order to obtain accurate and comparable DL throughput estimates with the two-stage MIMO OTA method. In true radiated MIMO OTA test method self interference is present during the testing and thus, does not require any specific estimation methods.  In [5] it was proposed that received DL SINR would provide suitable estimate for self interference. This document focus on noise like interference but for accurate self interference estimation it would also be necessary to estimate interference, which may occur only on certain frequency or interference leakage which may only occur occasionally and may be rather short term in nature but still significant. RAN4 would like to hear RAN1’s view whether it would also be possible to define UE measurement quantity for estimating this type of self interference and whether RAN1 would have any recommendations for such measurement quantity. 
Question #3:  Is there any planned mechanism to prevent the UE to conduct the new measurements when not needed? 

Answer #3: At the moment no concrete method has been discussed or agreed by RAN4. However, as the proposed new UE amplitude and phase measurements are only intended for the two-stage MIMO OTA test method, it is important that the UE is not required to perform these measurements in any other cases but when the calibration of the two-stage method is needed. RAN4 will initiate discussion on mechanism to avoid UE to be required to conduct these proposed new amplitude and phase measurements in any other cases but during the MIMO OTA testing (if they are concluded to be needed for MIMO OTA testing). 
Question #4:  Is there a need to define also control plane procedures for the measurement reporting? 

Answer #3: At the moment RAN4 is not able to provide detailed answer to this question yet but RAN4 will initiate related discussions with RAN5 and RAN2 in order to find a suitable answer and solution.
Question to RAN5 and RAN2:  RAN4 would like to ask guidance and feedback from RAN2 and RAN5 on potential new UE measurements needed only for one MIMO OTA test method candidate; two-stage MIMO OTA test method. In this test method candidate the UE would need to perform antenna pattern measurements using radiated test methods followed by conducted testing where this measured radiation pattern is then utilized. RAN4 with help of RAN1 is currently investigating what would be the most suitable way of defining these new UE measurements, their reference points and signaling without needing to set unnecessary constraints e.g. on device implementations and form factors but at the same time ensuring that this two-stage MIMO OTA test methods provide accurate and comparable estimates of device radiated DL throughput for all device implementations.  RAN4 would especially interested in understanding whether there would be need to define normal control plane procedures and reporting for new UE measurements needed for two-stage MIMO test method in order to allow efficiently using normal interfaces used in conducted testing and allowing the definition of using measurement reference points inside the UE like for normal UE measurements used for UE mobility and RRM measurements like E-UTRA RSRP and UTRA CPICH RSCP measurement quantities. RAN4 would also like to highlight that the same test method would be needed both for E-UTRA and UTRA devices. RAN4 is currently developing new DL throughput based MIMO and Rx diversity UE test method for its Release 11 specifications.
Question #5:  If the new measurements are only required for test purposes, is there an alternative technical specification, other than 36.214, in which the measurements could be defined? 
Answer #5: If these proposed new UE measurements are decided to be standardized, alternative specifications e.g. one of the RAN4 specifications could also be considered. At this point of time it would important for RAN4 to receive RAN1’s feedback on the feasibility for the proposed new UE measurements for amplitude and phase estimation as well as newly proposed UE measurement for estimating self interference and its impacts on UE’s DL throughput performance.
Question #6:  What timing requirements are associated with these measurements (such as measurement time, etc)?

Answer #6: It is expected by RAN4 that measurement period and reporting delay for the proposed UE received amplitude and phase measurements need to be significantly shorter than e.g. 200 ms measurement period and reporting delay for intra-frequency measurements like E-UTRA RSRP or UTRA CPICH  RSCP. However,  RAN4 has not yet conducted detailed sensitivity analyses for the implications of the measurement period and reporting delay on the accuracy of UE antenna pattern estimation and calibration of the two stage method. Therefore RAN4 at this point of time cannot provide any detailed answer to this RAN1 question. In [6] 1 ms - 10 ms was indicated as a reasonable range for the measurement period and reporting by the proponent.
Question #7:  What level of accuracy requirements RAN4 is expecting for these measurements?

Answer #7: Due to lack of different devices and especially devices with different chipsets supporting the two-stage MIMO OTA test method it has not be possible for RAN4 to evaluate what level of measurement accuracy and calibration accuracy would be sufficient to ensure accurate and comparable DL throughput estimates. However, in order to allow RAN1 to progress the feasibility studies for the proposed amplitude and phase measurement, RAN1 could utilize the existing RAN4 requirements developed mainly for the mobility and RRM purposes. 
RAN4 will also continue to investigate what kind of  new requirements and test methods would be required to validate that good accuracy and comparability for the UE antenna pattern estimation. This could mean requirements both the actual measurement accuracies but also for the calibration and how self interference can be captured in the two-stage MIMO OTA test method. 
2. Actions: 

To RAN WG1: RAN4 would like RAN1 to consider the following follow-up question related to the original RAN1’s question #2. The two-stage MIMO OTA method would also require a UE measurement or estimation for self-interference in order to obtain accurate and comparable DL throughput estimates with the two-stage MIMO OTA method. In true radiated MIMO OTA test method self interference is present during the testing and thus, does not require any specific estimation methods.  In [5] it was proposed that received DL SINR would provide suitable estimate for self interference. This document focus on noise like interference but for accurate self interference estimation it would also be necessary to estimate interference, which may occur only on certain frequency or interference leakage which may only occur occasionally and may be rather short term in nature but still significant. RAN4 would like to hear RAN1’s view whether it would also be possible to define UE measurement quantity for estimating this type of self interference and whether RAN1 would have any recommendations for such measurement quantity. 
To RAN WG2 and WG5: RAN4 would like to ask guidance and feedback from RAN2 and RAN5 on potential new UE measurements needed only for one MIMO OTA test method candidate; two-stage MIMO OTA test method.  RAN4 would especially interested in understanding whether there would be need to define normal control plane procedures and reporting for new UE measurements needed for two-stage MIMO test method in order to allow efficiently using normal interfaces used in conducted testing and allowing the definition of using measurement reference points inside the UE like for normal UE measurements used for UE mobility and RRM measurements like E-UTRA RSRP and UTRA CPICH RSCP measurement quantities. RAN4 would also like to highlight that the same test method would be needed both for E-UTRA and UTRA devices. RAN4 is currently developing new DL throughput based MIMO and Rx diversity UE test method for its Release 11 specifications.
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