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1 Introduction
In RAN4#84 meeting, LS on SSRP measurements for mobility in NR[1] was agreed. However the definition of reference points needs further clarification based on the following agreement:
· RAN4 has discussed suitable measurement definitions for RSRP and CSI RSRP in NR, including the impact of receive beamforming and the reference point to define the measurement when no physical antenna connector is present, e.g. above 6GHz. RAN4 agreed that the RSRP and CSI-RSRP definition should include Rx beamforming gain for OTA.

· RAN4 opinion is that when multiple antenna elements are combined for analogue, digital or hybrid RX beamforming purposes (as for example in an antenna panel), the measurement definition should assume that RSRP and CSI-RSRP measurements are performed on the combined signal. Where multiple receiver branches are used in the measurement (for example where signals are received from multiple antenna panels) the same approach as LTE should be used (the reported value shall not be lower than the corresponding RSRP of any of the individual branches).
Agreement: we can further discuss this reference point and the number of points of SSBs
This paper provides further discussion on measurement definitions and reference point.
2 Discussion
· RRM requirement Reference point

In RAN1 #90 meeting, the following agreements for L3 mobility were achieved:
RAN1 strives to have common definition on RSRQ and RS-SINR for below-6 and above-6 GHz
Thus it is beneficial that the definition of the reference point apply for both below 6GHz and above 6GHz.

If no antenna connector available, the definition from eAAS is useful to the definition of the reference point for UE.
For RSRP with beam forming, the reported power makes sense that it is the received power OTA (EIS). In eAAS WI, the reference point for AAS radiation requirements is call the radiated interface boundary. 
This definition of the reference point can also apply to UE with antenna connector. For a UE with antenna connector, it has always been assumed that the antenna gain is 0dBi. Therefore it is assumed that EIRP in all directions is the same and EIRP=TRP=connector power (or the Rx equivalents EIS etc.)

Thus, it is proposed to use the same definition of eAAS WI for reference point of UE:
Radiated interface boundary:     operating band specific radiated requirements reference point in the far field where the radiated requirements apply

The far field is the point where any antenna gain pattern is stable, any OTA directional requirement should be in the far field otherwise the antenna gain is not resolved correctly. We can also use near filed measurement with appropriate corrections as part of conformance for test equipment. Thus UE should always possible to have far field requirements.
Proposal1: The definition of reference point should be radiated interface boundary in eAAS WI
Radiated interface boundary:     operating band specific radiated requirements reference point in the far field where the radiated requirements apply. The far field is the point where any antenna gain pattern is stable. It is also possible to use near filed measurement with appropriate corrections to simulate the far field measurement. 

Note: For a UE with antenna connector, it has always been assumed that the antenna gain is 0dBi
· RRM requirement Diversity branch definitions
For mm-Wave RF front end, if we can assume that the some of the antennas are de-correlated and we can have the traditionally diversity gain similar as sub 6GHz RF front end. The gain depends on the channel, with 3dB improvement for AWGN, and better than 3dB improvement for fading channel.

If we consider that some of the antennas diversity to be correlated and view these Rx antenna as beam forming a, the diversity gain of these antennas is due to beam forming and is related to the Rx aperture. If the Rx antenna element/sub arrays are the same size the gain would be 10logN. With beam forming it is possible that we may have BB processing to deal with 2 or 4 or 8 branches but we could have 64 or more receivers. In this case we can think of the additional receivers being used to give beam forming gain and to increases the SNR of each of the paths.

For traditional MIMO the Rx diversity branch is generally to have de-correlated paths, whereas in AAS the Rx diversity branches will have correlated paths so we can form beams. In BS we have 2 obvious de-correlated paths as we can use polarisation diversity. An antenna with 2 polarisations does not form a beam in quite the same way as if it were a physically larger antenna.

So in AAS we have the concept of a demodulation branch. This is equivalent to a traditional diversity or MIMO channel.
Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna 
This is used when we need to quote some equivalence to a non-AAS system with multiple receiver branches. 

Proposal2: The definition of diversity branch should be modulation branch in eAAS WI
Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna
3 Conclusion

This contribution provides discussions on measurement definitions and reference point
Proposal1: The definition of reference point should be radiated interface boundary in eAAS WI
Radiated interface boundary:     operating band specific radiated requirements reference point in the far field where the radiated requirements apply. The far field is the point where any antenna gain pattern is stable. It is also possible to use near filed measurement with appropriate corrections to simulate the far field measurement. 

Note: For a UE with antenna connector, it has always been assumed that the antenna gain is 0dBi
Proposal2: The definition of diversity branch should be modulation branch in eAAS WI
Demodulation branch: single input of the AAS UE receiver to the demodulation algorithms. 

NOTE:   For non-AAS UE a demodulation branch is referred to an RX antenna
Reference
[1] R1-1700590 “draft TR 38.802(V110)”
[2] R4-1704360, “Work plan for the Study on test methods for New Radio” 

[3] R4-1704396, WF on framework and work plan for NR MU and test tolerance

 2/3

