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1. Introduction 
In the last RAN4 NR AH meeting, there are some further discussion on how to specify the output power accuracy requirement for range2 NR BS, especially for some implementation limitation mentioned for further consideration. Therefore in this contribution, we want to further discuss how to define this output power accuracy requirement.
2. Discussion
2.1 Range2 NR BS: 

For the mmWave NR BS, impact of EIRP accuracy requirement on the network performance is captured in the WF for further discussion, meanwhile two types of EIRP accuracy were proposed which also needs further clarification.
	· The requirement for EIRP accuracy may also be consider with respect to:

· Network performance

· With respect to performance 2 types of EIRP accuracy may be considered

· Absolute EIRP accuracy – i.e.  in a defined direction (maintains spatial boundaries of cell)

· Relative accuracy – i.e. ability to reproduce direction resolved from the UL (ensure correct beam steering and high SNR to UE)

· Regulation 

· any others 


For these two types of EIRP accuracy, we think absolute EIRP accuracy is more reasonable one and also aligned with legacy approach used for eAAS and range1 NR BS. Technically speaking, the concept of relative accuracy can illustrate the beam steering accuracy capability for serving UE which can better show the system performance, however we have to know how these beam steer direction for serving UE is obtained, either from SRS estimation in the uplink direction or UE measurement report (e.g. SS block based measurement or CSI-RS based measurement), all these methods mentioned will bring in additional estimation error for beam steering. In addition, there are two different alignment procedures within guard period every certain time for downlink and uplink which means phase shift error and amplitude error among transceiver units after online alignment could be different for downlink and uplink. Therefore if relative EIRP accuracy requirement is defined, much more complicated issues need to be considered. 
From test setup point of view, if relative EIRP accuracy is defined for mmWave NR BS, it seems that interaction between the UE and BS side is needed which is more like UE RRM test instead of NR BS RF test.
Proposal 1: to use the absolute EIRP accuracy to define the requirement; 
In the following section, network performance with EIRP accuracy considered is evaluated in the indoor hotspot scenario, the simulation results are shown in Figure1 and detailed values are summarized in the Table1.  
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Figure 1. network performance with EIRP accuracy considered

	EIRP accuracy [dB]
	Cell average throughput [bps/Hz]
	Cell edge throughput [bps/Hz]

	0dB
	5.2008
	2.2442

	1dB
	5.1920
	2.2691

	2dB
	5.1654
	2.1841

	3dB
	5.1452
	2.1193

	4dB
	5.0714
	1.8707

	5dB
	5.0408
	1.7848

	6dB
	4.9477
	1.4477

	7dB
	4.8796
	1.2829

	8dB
	4.8321
	1.0890

	9dB
	4.7338
	0.8418


Table 1. network performance with EIRP accuracy considered

According to the simulation results shown in Figure1, with increasing EIRP accuracy, both the cell average throughput and cell edge throughput will be degraded, especially for cell edge throughput loss. Therefore reasonable EIRP accuracy should be considered for final requirement. 

Observation 1: with increasing EIRP accuracy, both cell average throughput and cell edge throughput will be degraded.  

For mmWave NR BS, due to massive antenna elements (4x8x2 antenna array assumed for indoor BS at 30GHz in WP5D coexistence study), therefore the hybrid beamforming architecture as shown in Figure2 is preferred with limited number of transceiver units given reasonable NR RRU cost. In comparison with 1:1 eAAS BS, the analog beamfomring is introduced which bring in additional phase shift errors within sub-array system to impact the EIRP accuracy.
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Figure2. Independent antenna array architecture of NR BS
Based on all the considerations in [1], we propose to use the following accuracy requirement listed in the Table2 to further discuss EIRP accuracy requirement of range2 indoor NR BS.
Table2. Proposed accuracy for each component factor
	Component factor 
	Accuracy requirement 

	Transceiver unit accuracy
	3dB

	Phase accuracy among transceiver units
	5degree 

	Phase shifter accuracy within the passive sub-array
	5degree

	Sub-array gain accuracy,
	0.5dB 


Based on the above proposed accuracy in the Table2, we obtained the following CDF results of EIRP accuracy which shows that 4.97dB is one achievable performance for range2 indoor NR BS.
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Figure3. the statistical results of EIRP accuracy for range2 NR BS
Observation 2: achievable EIRP accuracy for range2 indoor NR BS could be 4.97dB and TRP requirement for range2 NR BS could be FFS. 
3. Conclusions
In this contribution, we shared some further considerations on output power accuracy requirement of NR BS and proposals are made as following:
Proposal 1: to use the absolute EIRP accuracy to define the requirement; 

Observation 1: with increasing EIRP accuracy, both cell average throughput and cell edge throughput will be degraded.  
Observation 2: achievable EIRP accuracy for range2 indoor NR BS could be 4.97dB and TRP requirement for range2 NR BS could be FFS.
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