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1. Introduction
In last RAN4 meeting, we has discussed the requirement for NR UE OFF power for frequency range 2 [1], however no conclusion has been made. This paper will further discuss the requirement and give our proposals.
2. Discussion
The requirement for UE OFF power can guarantee  that when a UE is not transmitting signal it will not interfere other UEs and gNB receiving. This requirement is also used to measure the UE transmitter on/off time mask. The UE OFF power requirement for frequency range 2 is suggested be defined as EIRP requirement because that the TRP of off power is untestable. Considering that the UE OFF power will be tested together with on/off time mask, then the off power requirement could be defined in the same direction as that of on power requirement, i.e. maximum output power.  
Proposal 1: The NR UE OFF power requirement for frequency range 2 shall be defined as EIRP in the direction of maximum output power.

To analysis the UE OFF power from interference point of view, two scenarios are needed to be considered.  The first scenario is for TDD DL period, where an OFF UE may interfere another UE’s receiving if they are very close. The second scenario is for FDD and TDD UL period. In this case, an OFF UE may cause interference to gNB receiving. .
For the first scenario, we have analyzed the requirement in previous paper [1], and proposed a reference value of 
-35 dBm/BWchannel in e.i.r.p based on the 11dB receiver antenna gain. 
For the second scenario, UE OFF power interfere gNB receiving, similar method for the first scenario could be used, but the parameters should be modified accordingly. For UMa scenario, the minimum distance between UE and gNB is 35m and the maximum gNB antenna gain will be 29dB. Assuming the allowed desense 10*log(OFF power/noise) = -6dB
For 30GHz, the path loss with 35m distance is calculated as [2]: 
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 = 32.4 + 20log35 + 20log30 = 92.8dB.

Using following same parameters as we did for scenario 1[1]:
Operating frequency = 30GHz, NF = 10dB, BW = 50MHz. The OFF power can be calculated by the following equation,

OFF power (e.i.r.p) = Thermal noise + allowed 10*log(OFF power/noise) – Receiver antenna gain + MCL




= -87dBm/50MHz – 6dB – 29dB + 92.8dB = -29.2dBm/50MHz e.i.r.p
It should be noticed that both the -35dBm for scenario 1 and the -29.2dBm for scenario 2 are calculated based on a worst case assumption, where the maximum receiver antenna gain is considered. However, in reality it’s very unlikely that the victim UE or gNB will point their beam to the interfering UE directly. Thus the receiver antenna gain is less and the corresponding OFF power requirements will be relaxed from above values.
Observation: In reality it’s very unlikely that the victim UE or gNB will point their beam to the interfering UE directly.
3. Conclusion
This contribution discussed further the NR UE OFF power requirements in frequency range 2 and have following proposal and observation.
Proposal 1: The NR UE OFF power requirement for frequency range 2 shall be defined as EIRP in the direction of maximum output power.

Observation: In reality it’s very unlikely that the victim UE or gNB will point their beam to the interfering UE directly. 
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