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1. Introduction
TR38.803 [1] captured the SI conclusion on OFF power as below, where the OFF power requirement for above 6GHz is still an open issue that need to be addressed in WI phase.
6.2.2.5
Tx OFF power

-
For Range 1
-
Since it was identified that the same requirement as LTE (i.e., -50 dBm/MHz) can be reused, there is no open issue for the WI phase.

-
For Range 2
-
TRP is used as a metric to be equivalent with existing (conductive) emission requirement. It is FFS whether -50 dBm should be used in this range considering following aspects.
-
NF of NR UE

-
MCL between the aggressive and victim UE

-
Degradation level of noise floor due to interference from aggressive NR UE transmit OFF power

A contribution [2] has been presented in the last RAN4 meeting however no conclusion has been made. This paper will further discuss the requirement and give our proposals.
2. Discussion
The UE transmit OFF power requirement is specified to ensure that a UE in OFF state does not interfere with other UEs nearby. 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




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

The relevant parameters are assumed as following according to TR38.803 [1] and the UE reference receiver architecture [3].

Operating frequency = 30GHz


NF = 10dB 

BW = 50MHz


Receiver antenna gain = 11dB (5dBi + 10log4, not considering dual polarization gain)


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


For 30GHz, the path loss 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 + 10log50*106 + 10 = -87dBm/50MHz.
The UE OFF power is calculated as -87dBm/50MHz + 0dB – 11dB + 61.94dB (CL) = -36.06 dBm/ 50MHz e.i.r.p.
Testability for NR UE OFF power should also be considered and let’s assume,

· the NF of test equipment is 5dB,
· the distance between test antenna and tested UE is 2m, 
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 = 67.15dB,
· the strength of tested signal is 6dB above noise floor of test equipment to ensure measurement accuracy,
Then, the required antenna gain of test equipment should be no less than (-174dBm/Hz + 10log50*106 + 5dB + 6dB) – (-36.06dBm/50MHz – 67.15dB) = 17.2dB. 

If we use TRP as metric for OFF power requirement, the test will be done on the spherical surface. Most test points at non-peak direction will need even bigger antenna gain of the test equipment. The TRP testing of NR UE OFF power will be very difficult and may be impossibility.

It is proposed to define NR OFF power based on e.i.r.p. at beam peak direction. Once the UE OFF power at beam peak direction satisfies the requirement, the transmit power on all other directions can also meet OFF power requirement. 
Proposal 1: The NR UE transmit OFF power for frequency range 2 should be specified based on EIRP at beam peak direction.
From above discussions, we can see that -36.06dBm/50MHz UE OFF power requirement is sufficient to ensure system performance assuming 11dB UE antenna gain in worst case. Since the possibility of UE beams pointing each other is low, some relaxation can be considered for the calculated UE OFF power. It is proposed to use -35dBm/50MHz as the requirement.
Proposal 2: The NR UE transmit OFF power for frequency range 2 is defined as [-35] dBm/BWchannel e.i.r.p.

3. Conclusion
This contribution discussed the NR UE OFF power requirements in frequency range 2. The following proposals are made.
Proposal 1: The NR UE transmit OFF power for frequency range 2 should be specified based on EIRP at beam peak direction.

Proposal 2: The NR UE transmit OFF power for frequency range 2 is defined as [-35] dBm/BWchannel e.i.r.p.
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