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Introduction
During previous RAN4#84bis meeting in Dubrovnik, discussion on the NR BS output power dynamics was initiated in [1] and [2]. WF on BS output power dynamics for FR1 was approved in [3], with the following agreements captured: 
	· RE power dynamic range
· FFS on whether to reuse E-UTRA RE power dynamic range requirement (conducted) for FR1 NR.
· Total power dynamic range
· Total power dynamic range requirement will be calculated take the following assumption into consideration
· CBW<=20MHz, using 1RB as minimum resource allocation
· CBW>20MHz, FFS on the minimum resource allocation
· The FR1 OTA power dynamics requirement will reuse the finally agreed conducted requirements



In this contribution we are proving further discussion inputs on the NR BS output power dynamics requirement towards finalization of those requirements for Rel-15.
Discussion
Based on the discussion papers [1, 2] it was concluded that the output power dynamics discussion is limited to RE power control dynamic range and the Total power dynamic range requirement. 
Conducted requirements for BS type 1-C and BS type 1-H
As per the WF in [3], BS type 1-O requirements for the OTA RE power dynamic range as well as for the OTA total power dynamic range will reuse the finally agreed conducted requirements for BS type 1-C/1-H. As BS output power dynamics requirements are relative power requirements, consideration of the antenna array and OTA test range shall not influence them. Therefore there is no need to discuss 1-O requirements as those will reuse the conducted ones. 
Observation 1: BS output power dynamics requirements for BS type 1-O are reused from the conducted requirements for BS type 1-C/1-H.
Directional requirements specification for BS type 1-O and 2-O
Referring to the AAS TR 37.843, it was captured that output power dynamics requirements were considered to be relative between two measured power levels, and any variation due to beam steering or beam shaping over the air will be the same for both measured power values. This leads to the conclusion on the directional requirement applicability for both considered OTA requirements, which shall be applicable on the beam peak directions associated with the beam direction pairs over the OTA peak directions set.
Observation 2: BS output power dynamics requirements for BS type 1-O and 2-O is a directional requirements.
Total power dynamic range
Total power dynamic range is the difference between the maximum and the minimum output power for a specified reference condition, i.e. a range between full RB allocation of channel bandwidth at maximum power and the signal with 1 RB allocated. This requirement is simply expressed as 10 log (NDLRB). In [1], total power dynamic requirement was proposed based on the spectrum utilization NRB values in [4], where the resulting requirements for FR1 would in range of 10.4 dB to 24.3 dB: 
Table 2.4-1: FR1 total power requirement
	SCS [kHz] 
	5MHz 
	10MHz 
	15MHz 
	20 MHz 
	25 MHz 
	40 MHz 
	50MHz 
	60 MHz 
	80 MHz 
	100 MHz 

	
	Total power dynamic range (dB)

	15.0
	13.9
	17.1
	18.9
	20.2
	21.2
	23.3
	24.3
	N.A 
	N.A 
	N.A 

	30.0
	10.4
	13.8
	15.7
	17.0
	18.1
	20.2
	21.2
	22.0
	23.3
	24.3

	60.0
	N.A 
	10.4
	12.5
	13.8
	14.9
	17.0
	18.1
	18.9
	20.2
	21.3



NOTE: similar to the E-UTRA requirement derivation approach, the requirement will be specified in TS 38.104 as “OTA total power dynamic range for each NR carrier shall be larger than or equal to the levels specified”. Therefore it is proposed to derive the core requirement values by using the rounddown approach for numbers derivation. 
For FR2, the agreed spectrum utilization numbers in [4] are presented below: 
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB 

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264



The resulting total power dynamic requirements for FR2 would in range of 15.0 dB to 24.2 dB: 
Table 2.4-2: FR2 total power requirement
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	Total power dynamic range (dB)

	60
	18.1
	21.2
	24.2
	N.A

	120
	15.0
	18.1
	21.2
	24.2



However, in case of mmW bands, setting the requirement with the reference to the 1 RB is questionable, as very wide channel BWs are expected and the allocation of the physical resources to the UE are expected to be much higher than single RB. Therefore, could be considered to use higher minimum RB allocation for FR2.
The motivation behind the output power dynamics requirements was to maintain the TX signal quality requirements within the output power dynamics requirements. For the conformance testing, the total power dynamics requirement is tested together with the EVM requirement, which must be tested using two transmit models. In case of E-UTRA, the minimum power condition is modeled by using E-TM2/2a test model with only 1 RB allocation, while the maximum power condition is for the case of all RB’s allocation (as per considered E-UTRA channel bandwidth) specified by E-TM3.1/3.1a.
As a consequence it is observed, that even if higher minimum RB allocation for FR2 would be selected, one single value for the minimum RB allocation would have to be selected for the purpose of Test Models generation in the test spec, i.e. it would be overcomplicated to allow flexibility in terms of the minimum RB allocation (e.g. declaration based) for the total power dynamic requirement due to TMs generation. This would lead to complex structure of the test specification. Furthermore, selection of single value for the min RB allocation, considering the whole FR2 range, channels BW and SCS spacing is far from obvious. 
Note: referring to Rel-8 discussion in [5], the manufacturer declaration based approach was considered for eNB power control dynamic range and the total power dynamic range, but it was not approved.
Considering the above argumentation, it is proposed to keep the legacy approach and the existing definition of the total power dynamic requirement and use 1RB allocation as the minimum power condition, also for BS type 2-O requirement. It shall be noted, that the purpose of this RAN4 requirement if RF performance, so the frequency resources scheduling and the spectrum utilization efficiently shall not be considered as the mail criteria.
Proposal 1: keep the legacy approach and the existing definition of the total power dynamic requirement and use 1RB allocation as the minimum power condition, also for BS type 2-O requirement.
The above FR2 oriented discussion can be also considered to address the FR1-focused WF from the previous RAN4#84bis meeting, i.e. to for FR1 CBW > 20MHz, the minimum resource allocation is also 1 RB.
Proposal 2: for FR1 CBW > 20MHz, the minimum resource allocation for the total power dynamic range requirement is also 1 RB.
NOTE: The above discussion on the OTA total power dynamic range requirement was considering assumptions from [4], i.e. number of RBs values in Table 2.4-1 were agreed based on the assumption of symmetric guard band. 
RE power dynamic range
This requirement is specified per modulation scheme and tested together with the EVM. Referring to TS 36.141 the following can be found on the RE power dynamic range testing: 	
Unwanted emissions and Transmit modulation quality shall be maintained within the whole power control dynamic range. 
and further: 
No specific test or test requirements are defined for RE Power control dynamic range. The Error Vector Magnitude test, provides sufficient test coverage for this requirement.
This could be motivated by the fact that the rationale behind the output power dynamics requirements was to maintain the TX signal quality within the output power dynamics requirements.
For FR1, it was proposed to reuse the E-UTRA power boosting/de-boosting values for all the modulation schemes.  
In [1], it was noted that E-UTRA RE power up and down range for each MCS was derived by considering relations between RE power boosting/de-boosting and other RF requirements like UEM, ACLR and EVM [5]. There was no such analysis performed for NR FR2, therefore proposal of reusing the RE power dynamic numbers from FR1 can be seen as premature. 
Motivation of the RE power dynamic range by the power boosting/de-boosting for FR2 is questionable. Coverage extensions for mmW scenarios are not suitable due to challenging propagation conditions (any sort of coverage extension will be done based on FR1 spectrum). Interference mitigation by the power de-boosting is also questionable for FR2, as the mmW beamforming will allow granular spatial power allocations, which can be seen as interference reduction in other directions than the wanted signal. 
Based on the above, it is proposed to collect arguments and decide whether the RE power dynamic range for FR2 is necessary, at least for Rel-15. 
Proposal 3: collect arguments and decide whether the RE power dynamic range for FR2 is necessary, at least for Rel-15.
Conclusion
Based on the above discussion, the following observations were made as basis for the TP to TS 38.104 for radiated requirements on OTA RE power control dynamic range and OTA total power dynamic range: 
Observation 1: BS output power dynamics requirements for BS type 1-O are reused from the conducted requirements for BS type 1-C/1-H.
Observation 2: BS output power dynamics requirements for BS type 1-O and 2-O is a directional requirements.
Proposal 1: keep the legacy approach and the existing definition of the total power dynamic requirement and use 1RB allocation as the minimum power condition, also for BS type 2-O requirement.
Proposal 2: for FR1 CBW > 20MHz, the minimum resource allocation for the total power dynamic range requirement is also 1 RB.
Proposal 3: collect arguments and decide whether the RE power dynamic range for FR2 is necessary, at least for Rel-15.
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