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1. Introduction
In the last RAN4 meeting, UE minimum output power and OFF power requirements were discussed for frequency range 2. Away forward was approved [1] with the following contents for transmitter OFF power. 

WF for transmit off power
· Transmit off power

· Off power should be defined as TRP in the core spec.

· In the test of on/off mask and off power requirement, it maybe difficult to use TRP as the metric to measure the off power. 

· Companies are encouraged to provide inputs on how to define the UE off power requirement from system performance point of view.

This document will discuss this issue further and give our proposals.

2. Discussion
The OFF power of a UE may cause interference to the receivers nearby. To define the TRP value of NR UE OFF power, 2 method can be considered.


Method 1: System simulations to evaluate the aggregated effect of UE OFF power on system capacity 


Method 2: Deterministic calculations to evaluate the interference level to a nearby receiver.
Considering that the time left is quite limited and the OFF power interference to a nearby receiver is the dominating one, it is proposed to determine the OFF power requirement using method 2.  
The UE 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


Thermal noise = -174dBm/Hz + NF + 10*log(BW)

The relevant parameters are assumed as following according to TR38.803 [2] and agreed UE reference receiver architecture:


Operating frequency = 30GHz


NF = 10dB, 


BW = 400MHz


Receiver antenna gain = 11dB (5dBi + 10log4, Dual polarization gain is not considered)


Assuming allowed 10*log(OFF power/noise) = 0dB


For 30GHz, the couple loss (CL) between UEs with 1m distance (minimum distance for UE co-existence 
analysis) is 61.94dB, using InH – Office LOS pathloss model: 
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The noise floor of UE receiver is calculated as -174dBm/Hz + 10log400*106 + 10 = -78dBm/400MHz.

So, the UE OFF power need to be below -78dBm/400MHz + 0dB – 11dB + 61.94dB (CL) = -27.06 dBm/ 400MHz e.i.r.p.

To ensure UE OFF power does not interfere gNB receiving, a similar calculation as for UE-UE scenario can be done by assuming,


Minimum distance between UE and gNB is 35m for UMa scenario.


Maximum gNB antenna gain will be 29dB. 

Allowed de-sensitivity is 10*log(OFF power/noise) = -6dB


For 30GHz, the path loss with 35m distance is calculated as
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 = 32.4 + 
20log35 + 20log30 = 92.8dB.

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




= -78dBm/400MHz – 6dB – 29dB + 92.8dB = -20.2dBm/400MHz e.i.r.p

The agreed WF proposed to define the OFF power as TRP. Then the above e.i.r.p. based OFF power limit need to be further decreased due to OFF UE antenna element gain. However, the probability of victim UE main beam exactly pointing the interfering UE is very low and it means several dBs relaxation can be considered. So it seems reasonable to use -25dBm/400MHz TRP as an approximation for UE OFF power.
Proposal: UE Transmit OFF power requirement is defined as -25dBm TRP regardless of channel       bandwidth up to 400MHz.

As discussed in previous meeting, it will be very difficult to test TRP for OFF power. But OFF power is related to several important requirements, e.g. ON/OFF time mask. We may still need to define a e.i.r.p. based OFF power requirement in addition to the TRP based OFF power requirement. Otherwise, the transmit ON/OFF time mask cannot be tested.
Observation: E.i.r.p. based OFF power requirement may be needed so that some important requirements like ON/OFF time mask can be verified.

3. Summary
This contribution discussed the NR UE OFF power requirements for frequency range 2 And we have the following proposals and observations.
Proposal: UE Transmit OFF power requirement is defined as -25dBm TRP regardless of channel       bandwidth up to 400MHz.

Observation: E.i.r.p. based OFF power requirement may be needed additionally so that some important requirements like ON/OFF time mask can be verified.
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