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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 estimating self-interference in the two-stage MIMO OTA test method. Furthermore as a result of questions raised by RAN1, RAN4 has also questions for RAN5 and RAN2.
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. The two-stage method is based on antenna pattern measurements which do not take into account the impact of radiated interference. For the two-stage method it would also be necessary to estimate UE self- interference so that it could be accounted during the second stage throughput measurement. RAN4 has considered the use of existing UE measurements for this purpose [6]. This preliminary work models the noise as broadband and equal on both antenna branches, which is a simplification of the possible characteristics of the self-interference. In other considered fully radiated MIMO OTA test method self-interference is present during the testing and thus, does not require any specific estimation methods.
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]. Once RAN4 has concluded its studies on suitable measurement bandwith, RAN4 may consider defining frequency selective measurement requirements. Until the RAN4 studies are finalised single wideband measurements may be considered as baseline.

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.RAN4 has discussed some calibration steps needed by the two-stage MIMO OTA and hopes to avoid any UE impacts but has not yet concluded on all the needed calibration steps.
Question #3:  Is there any planned mechanism to prevent the UE to conduct the new measurements when not needed? 

Answer #3: The proposed new UE amplitude and phase measurements would be only required by the two-stage MIMO OTA test method and it is important that the UE is not required to perform these measurements in any other cases but only when the calibration of the two-stage method is needed (see RAN4 question to RAN5 and RAN2).
Question #4:  Is there a need to define also control plane procedures for the measurement reporting? 

Answer #4: 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 #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: The antenna pattern measurements required by two-stage MIMO OTA testing are carried out in static conditions (e.g. without fading channel)and therefore RAN4 does not anticipate need any difficult conditions in which e.g. long averaging may be required. The measurement sample period would need to long enough to achieve sufficiently accurate and repeatable results. Figures in the range of 1ms to 10 ms have been suggested in RAN4. The response time requirements for the two-stage MIMO OTA antenna pattern measurement are not assumed to be especially stringent since the measurements are interspersed with mechanical repositioning of the UE in the chamber which takes a small number of seconds per step.
Question #7:  What level of accuracy requirements RAN4 is expecting for these measurements?

Answer #7: RAN4 has not yet evaluated what level of measurement accuracy and calibration accuracy would be sufficient to ensure accurate and comparable DL throughput estimates. In context of calibration steps needed by two-stage MIMO OTA method RAN4 understanding is that key requirements will be related to repeatability of the measurement results. RAN4 will 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.
2. Actions: 

To RAN WG1: RAN4 would like RAN1 to consider the following follow-up question related to the original RAN1’s question #2. 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. In other considered fully radiated MIMO OTA test method self interference is present during the testing and thus, does not require any specific estimation methods.
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. 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.  The measurements are not seen as periodic or event driven but rather in response to a specific request from the test system. RAN4 would be interested for RAN5 and RAN2 understanding whether  existing mechanisms could be extended or whether there would a need to define normal control plane procedures in order to allow efficient use of normal interfaces in conducted testing for the proposed new UE measurements required by the two-stage MIMO OTA testing.. RAN4 would also be interested to hear whether RAN5 and RAN2 considers it is possible to re-use or define a mechanism to avoid UE to be required to conduct these proposed new amplitude and phase measurements in any other cases but during the two-stage MIMO OTA testing.RAN4 would also like to highlight that the same test method would be needed both for E-UTRA and UTRA devices.  
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