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Introduction
In this contribution we discuss on the conducted and radiated dynamic range requirements for the NR BS in 7 – 24 GHz range. Related TP to TR is provided in a separate contribution.
Discussion
Conducted dynamic range
By definition, the dynamic range is specified as a measure of the capability of the receiver to receive high throughput of the wanted signal in the presence of an increased interfering signal inside the received BS channel bandwidth. In this condition, a throughput requirement (≥ 95% of the NR specific FRC; defined for 16QAM) shall be met for a specified reference measurement channel. 
[bookmark: _Hlk508467101]The dynamic range requirement measures the effects of BS receiver impairments. While measuring these effects, uncertainty due to the receiver’s own thermal noise floor should be minimized. So the interference level should be increased by a certain amount of margin to mask the receiver’s own noise floor. 
The mean power of interfering and the wanted signal are defined as follows:
	PIntf = -174 dBm/Hz + 10*log10(NRB * SCS * 12) + NF + 20
	Pwanted = -174 dBm/Hz + 10*log10(NRB * SCS * 12) + NF + 20 + SNR + IM
Where:
-	NRB is the transmission bandwidth configuration NRB. Clearly, the range of NRB parameter values can change for 7 – 24 GHz, as compared to FR1. NRB depends on the FRCs defined for dynamic range requirement
-	NF is noise figure of NR BS receiver in dB, where 5dB was assumed for FR1 WA, 10dB for FR1 MR ,13dB for FR1 LA. As the wanted and interfering signal power depends on the NF, it is clear that the wanted and interfering signal values will have to be re-evaluated for the 7 – 24 GHz. The typical NF values for NR BS reported in the TR 38.820 we in range of 7-9 dB, while another contribution provided reference to the ETSI technical report which claimed the typical NF values (for 6 – 23 GHz range) to be ~5 – 6 dB.
-	IM is implementation margin reserved for BS manufacturer. With the increased carrier frequencies, the implementation margins are expected to be increased. As the 7 – 24 GHz range is much wider than the FR1 itself it cannot be precluded that different IM values will be selected for sub-ranges of 7 – 24 GHz range, leading to different values of the requirements across the range. 
-	SNR is the value to satisfy the 95% throughput of measurement channel.
Observation 1: similar to other requirements, applicability of the conducted dynamic range requirement will be subject to the discussion how high in the frequency the conducted set of requirements will be defined (this is not specific to the dynamic range discussion). 
Observation 2: the conducted dynamic range requirement for 7 – 24 (sub)-range will have to be re-calculated. The wanted and interfering signal levels will have to be re-evaluated to account for an updated NF values and the supported set of NRB and SCS, as well as IM. For the wanted signal, the required SNR will be subject to the simulation campaigns. 
Observation 3: it cannot be precluded that different IM values could be selected for sub-ranges of 7 – 24 GHz range, leading to different values of the requirements across the range.
Observation 4: Selection of the FRC to be used for the dynamic range requirement will depend on the set of supported channel bandwidths and SCS in 7 – 24 GHz (sub)-range(s). 16QAM-based FRC can be reused also for 7 – 24 GHz range. 
Observation 5: the throughput threshold (i.e. 95%) to derive the required SNR for the wanted signal derivation can be reused for 7 – 24 GHz range. 
OTA dynamic range
For FR1, the OTA dynamic range requirement reuses the conducted requirement, plus an offset, i.e. ΔOTAREFSENS. In case of FR1-like sub-range of 7 – 24 GHz range, it is reasonable to simply reuse the same approach. 
For FR2, the OTA dynamic range requirement was decided not to be defined. It was motivated by companies with the following arguments: 
· the mmW simulation results indicated small dynamic range not justifying the requirement, 
· NF rise for dynamic range of NR receiver was ~0dB for many simulated cases and UL interference scenarios, 
· Due to the considerable path loss in mmW frequency range, the interference signals reach to the BS side will be much lower in NR system than in LTE system.
· The UE specific BF will bring on significant rejections to the interference signals in the directions other than the direction of wanted signal.
In case FR2-like sub-range of the 7 – 24 GHz the above FR2 conclusions may or may not be valid. Therefore it is seen required to further investigate if the OTA dynamic range requirement on the FR2-like range can be removed for 7 – 24 GHz. 
Based on the above the following is observed: 
Observation 6: for the FR1-like (sub)-range of the 7 – 24 GHz range: the same approach of deriving the OTA requirement from the conducted requirement can be reused, i.e. conducted requirement plus ΔOTAREFSENS offset. 
Observation 7: for the FR2-like (sub)-range of the 7 – 24 GHz range: further investigate if the OTA dynamic range requirement in the FR2-like range can be removed for 7 – 24 GHz.
Conclusion
The following was observed for dynamic range requirements: 
Observation 1: similar to other requirements, applicability of the conducted dynamic range requirement will be subject to the discussion how high in the frequency the conducted set of requirements will be defined (this is not specific to the dynamic range discussion). 
Observation 2: the conducted dynamic range requirement for 7 – 24 (sub)-range will have to be re-calculated. The wanted and interfering signal levels will have to be re-evaluated to account for an updated NF values and the supported set of NRB and SCS, as well as IM. For the wanted signal, the required SNR will be subject to the simulation campaigns. 
Observation 3: it cannot be precluded that different IM values could be selected for sub-ranges of 7 – 24 GHz range, leading to different values of the requirements across the range.
Observation 4: Selection of the FRC to be used for the dynamic range requirement will depend on the set of supported channel bandwidths and SCS in 7 – 24 GHz (sub)-range(s). 16QAM-based FRC can be reused also for 7 – 24 GHz range. 
Observation 5: the throughput threshold (i.e. 95%) to derive the required SNR for the wanted signal derivation can be reused for 7 – 24 GHz range. 
Observation 6: for the FR1-like (sub)-range of the 7 – 24 GHz range: the same approach of deriving the OTA requirement from the conducted requirement can be reused, i.e. conducted requirement plus ΔOTAREFSENS offset. 
Observation 7: for the FR2-like (sub)-range of the 7 – 24 GHz range: further investigate if the OTA dynamic range requirement in the FR2-like range can be removed for 7 – 24 GHz.
Based on the above observations, related TP to TR 38.820 is provided in [1] for approval. 
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