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1. Introduction
The MIMO OTA measurement campaign has been active since February this year. The two-stage MIMO OTA test method is one option being studied in 3GPP TR 37.976 [1]. In this method, antenna pattern measurement and channel model creation based on antenna pattern are required. 
In RAN4#60 meeting in Athens, Nokia paper [2] was presented about two-stage method experiences. Agilent provided the answer [3] for power calibration. This paper would like to discuss on RSRP in more details. 
2. RSRP
The RSRP measurement quantity is defined in the section “5.1.1 Reference Signal Received Power (RSRP)” of TS36.214 [8] as follows.
	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [5] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

The reference point for the RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

As indicated by the note1 of the RSRP measurement quantity definition, the actual measurement details like the number of resource blocks, measurement sampling and number of samples in RSRP measurements are left open for UE implementation. The UE is then required to meet the RSRP measurement requirements in 3GPP 36.133 [4], which define both accuracy requirements, side conditions and measurement period. The RSRP intra-frequency measurement requirement are developed with an assumptions that the UE performs measurements using 6 RB and 5 measurement samples equally divided within the 200 ms intra-frequency measurement period.  The intra-frequency RSRP measurement definition and related requirements are the ones, which are the most relevant requirements from the perspective of the calibration of the two-stage method, as the serving cell RSRP measurements are the ones used for calibration.  The accuracy requirements for: RSRP Intra frequency absolute accuracy are defined in chapter 9.1.2.1 of TS36.133 [4]. These are the minimum requirements that all UEs need to meet. UEs may meet the requirements by using the assumed minimum measurement bandwidth of 6 RB but also wider RSRP measurement bandwidth may be used unless the measurement bandwidth is explicitly limited by the RRC signalling. TS 36.331 [6] defines information element (IE) AllowedMeasBandwidth, which is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104 [7]. This IE may have values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicating 6, 15, 25, 50, 75 and 100 resource blocks respectively. When the maximum measurement bandwidth is signalled by the network, the UE may not use wider RSRP measurement bandwidth than indicated by the signalling but the UE may use smaller BW if it just meets the UE minimum requirements. Currently no requirements have been set for phase estimation and related UE reporting of phase estimation based on Reference Symbols (RS).
Considering the current definition and intra-frequency requirements of RSRP measurement quantity we can observe that it is possible to know exact details of RSRP measurement bandwidth and measurement timings (sampling) within 200 ms measurement period over which measurement averaging is performed. 
The document [3] provides further information on the power calibration of the two stage method. The document, however, does not provide further information e.g. how long measurement (i.e. averaging) period and measurement sampling are used and in general needed for the two-stage method. Unless the UE RSRP measurement requirements are changed to support the two-stage method explicitly, the intra-frequency measurement period (valid for the serving cell as well) is 200 ms as discussed above. Within this 200 ms measurement period the UE may use (and is likely to use) both coherent and non-coherent power averaging. It would be good to understand what kind of measurements including averaging methods are assumed and needed for the two stage method. In the TR 37.976 [1], [10] ms measured period is indicated as one proposal but is marked as FFS as so far no additional information on the actual RSRP measurement assumptions and requirement for the two stage method is provided.
In our view the UE RSRP measurement definition and requirements should be used when analysing how accurately the two-stage method and its calibration can be done with different UEs and UE implementations. If changes to the current RSRP measurement quantity and requirements are needed e.g. in terms of measurement period, averaging scheme (e.g. coherent averaging only) or additional measurement and reporting like phase measurement and reporting, they should be separately addressed and discussed among the RAN4 UE RRM experts. Only in this way it is possible to ensure that all the UEs support the same Reference Symbol (RS) measurements for the two-stage method.  We would like to propose that the “MIMO OTA group” within the RAN4 would initiate a dialogue with the RAN4 UE RRM experts in order to ensure that the assumptions of UE RS measurements are realistic and achievable from all devices. In order to adopt the two-stage method as RAN4 OTA test method, it is important that all UEs will also support all the necessarily functionalities for this measurement as otherwise it is difficult to use this method for device certification purposes or even widely used method for comparing performances of different devices. 
We would also like to better understand how different UE measurement bandwidths, measurement sampling and accuracy may impact the performance of the two stage method and it’s calibration.
3. Conclusion

The two-stage method uses the RSRP measurement of DUT for power calibration [3]. We would like to better understand how different UE measurement bandwidths, measurement sampling and accuracy may impact the performance of the calibration of the two stage method. In our view the UE RSRP measurement definition and requirements should be used when analysing how accurately the two-stage method and its calibration can be done with different UEs and UE implementations. If changes to the current RSRP measurement quantity and requirements are needed e.g. in terms of measurement period, averaging scheme (e.g. coherent averaging only) or additional measurement and reporting like phase measurement and reporting, they should be separately addressed and discussed among the RAN4 UE RRM experts. Also currently, no requirements have been set for phase estimation and related UE reporting based on Reference Symbols (RS).
We would like to propose that the “MIMO OTA group” within the RAN4 would initiate a dialogue with the RAN4 UE RRM experts in order to ensure that the assumptions of UE RS measurements are realistic and achievable from all devices.
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