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[bookmark: _Ref301342314]Introduction
In RAN1-84b, MMW parameters for evaluation of system level studies was discussed in [1]—[3]. Further discussion continued over reflector; some parameters have not yet been agreed upon. In this document, we propose values and selection criteria for some parameters.
Clarification of UE and BS (TRP) TX power evaluation assumptions
Hybrid massive MIMO architecture for higher carrier frequencies, e.g., 30GHz, is described in a companion paper [4]. Here, each antenna element -- whether linearly polarized or not -- is typically driven by its own PA.  Therefore when specifying transmit power (total radiated power), for completeness, at least the total number of antenna elements should be specified.  Alternatively, transmit power per PA can be stated; total radiated power then scales linearly with elements while considering thermal dissipation limits. As an example, 23dBm transmit power with 32 total antenna elements at the UE – these numbers emerge as consensus from [84b-13] email discussion – implies per PA RF power output of 8dBm.  Assuming a 4x4 cross-polarized antenna subarray at UE and 5dBi gain per element, we get,

.

Feedline and T/R switch losses of 2dB—3dB are ignored in this calculation.

Proposal 1: At carrier frequencies higher than 6GHz, total radiated power should be specified in conjunction with the total number of PAs.  This applies to both the UE and the BS.

Proposal 2: At 30GHz, UE total radiated power of up to 23dBm and a total of up to 32 antenna elements can be assumed for evaluation purposes. Furthermore, the assumption of 64 or higher number of antenna elements at the UE may not be realistic or typical due to size as well as power consumption perspective.
 
The further subarray configuration [2] resulting in this total of 32 elements is FFS.

Proposal 3: At 30GHz, for outdoor deployment, BS total radiated power of 32dBm and a total of 256 antenna elements can be assumed for evaluation purposes.
 
Proposal 4: Subarray configuration (corresponding to total antenna elements) should be specified for evaluation purposes. For example, BS's total of 256 antenna elements can be assumed to come from two subarrays of (M,N,P)=(8,8,2) [2]. For simplicity, independent antenna array architecture [4] can be assumed.  Thus BS may have a total of 4 ports, each connected to one polarization per subarray.
 
Furthermore, for 30GHz, the assumption of 1024 or higher number of antenna elements at the BS may not be practical due to power dissipation and/or EIRP limits. Further, it increases simulation complexity without offering much increase in coverage or capacity. Moreover, increasing effective antenna elements by elevation compression results in undesirable restrictions on analog beamforming.

BS (TRP) antenna model
Due to significant beamforming at both the transmitter and the receiver, deployments at higher carrier frequencies such as 30GHz create very different inter-cell interference statistics than those at <6GHz.  In particular, the low-SINR tail of geometry CDF appears to be very sensitive to sectorization and BS antenna pattern.  The effect of antenna pattern, e.g., HPBW angle, is even more pronounced in simulations with full-buffer traffic/always-on cells.  Another aspect impacted by antenna pattern appears to be inter-cell interference coordination techniques.  Therefore, various HPBW values should be left as FFS until the implication on geometry and inter-cell interference statistics is well understood.

Proposal 5: Reference values for BS antenna pattern parameters, specifically HPBW, and their impact on geometry should be further understood.

Conclusion:
Proposal 1: At carrier frequencies higher than 6GHz, total radiated power should be specified in conjunction with the total number of PAs.  This applies to both the UE and the BS.

Proposal 2: At 30GHz, UE total radiated power of up to 23dBm and a total of up to 32 antenna elements can be assumed for evaluation purposes. Furthermore, the assumption of 64 or higher number of antenna elements at the UE may not be realistic or typical due to size as well as power consumption perspective.

Proposal 3: At 30GHz, for outdoor deployment, BS total radiated power of 32dBm and a total of 256 antenna elements can be assumed for evaluation purposes.
 
Proposal 4: Subarray configuration (corresponding to total antenna elements) should be specified for evaluation purposes. For example, BS's total of 256 antenna elements can be assumed to come from two subarrays of (M,N,P)=(8,8,2) [2]. For simplicity, independent antenna array architecture [3] can be assumed.  Thus BS may have a total of 4 ports, each connected to one polarization per subarray.

Proposal 5: Reference values for BS antenna pattern parameters, specifically HPBW, and their impact on geometry should be further understood.
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