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Introduction

In the last meetings, WF was approved to measure the FR2 transient period via EIRP metric as baseline and further discuss how to define the EIRP_OFF power if applied. In this contribution, we want to share some further considerations on the EIRP_OFF power for FR2 transient period measurement.
Discussion 
As mentioned in the WF, EIRP are used for measuring FR2 transient period for conformance testing and two methods has been proposed for initial consideration on the EIRP OFF power. 
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The basic assumption for the 1st method [xx] is that antenna pattern during TRP ON status and TRP OFF status are kept as constant. In theory, once the TRP power is higher than noise floor of FR2 BS transmitter, then antenna pattern for different TRP levels could be kept the same most likely. And TRP OFF power -36dBm/MHz is higher than transmit noise floor, which means antenna pattern for TRP OFF power are consistent with that for TRP ON power.

Observation 1: in theory, once TRP power is higher than noise floor of FR2 transmitter, then antenna pattern for different TRP power levels could be kept the same. 

Based on the above observation 1, EIRP ON level and EIRP OFF level could be illustrated as shown in Figure1, it could be noticed that EIRP gap at different directions could be kept as constant. In addition, it should be noted that reference steps for TRP ON measurement might be different from that for TRP OFF measurement. As reference steps for TRP ON measurement could be based on the radiation part of antenna array, however TRP OFF power measurement should be based on the whole mechanical dimensions of EUT as the other radiation parts could also contribute to the TRP measurement in the low power level. For better understanding, for the TRP ON measurement, the whole mechanical dimensions of EUT are considered for better comparison.
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Figure1. illustration of EIRP_ON power level and EIRP_OFF power level in practice

As well known that, TRP ON/OFF power could be derived by using the following formula:  
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As EIRP gap at different directions could be kept as constant, the difference between EIRP ON power and EIRP OFF power at the same direction is equal to the difference between the TRP ON power and TRP OFF power.
However in the reality, amplitude adjustment and phase adjustment maybe not decoupled in the some chipset implementation. More specifically speaking, when output power of PA units in the sub-array are ramping down or ramping up during the ON-OFF transient period, then phase could also be impacted, then antenna pattern during the OFF period could be different from antenna pattern during the TRP ON period which means the difference between the TRP ON power and TRP OFF power might be not the same as difference between the EIRP ON power and EIRP OFF power. Based on the some internal measurement results of antenna pattern under different TRP levels, the difference between these are marginal and can be considered as negligible. 
Observation 2: in practice, antenna pattern for different TRP levels could be impacted slightly due to amplitude and phase decoupling issues, however the difference between these are marginal and could be considered as negligible.  

For the second approach listed in the WF, the EIRP OFF power could be ranging from -11.5dBm/MHz to -12.7dBm/MHz based on the antenna assumption (8x16 antenna array with 6dBi element gain and some antenna efficiency). As assuming TRP power as 30dBm/200MHz with the same antenna configuration mentioned before, then EIRP OFF power at peak direction could be derived based on the 1st approach as following  

EIRP_OFF=EIRP_ON+TRP_OFF-TRP_ON=6+10*log10(6*18)+antenna efficiency-36dBm/MHz;

Where: 

TRP_ON is equal to 30dBm/200MHz=7dBm/MHz;

TRP_OFF power is equal to -36dBm/MHz;

EIRP_ON is equal to 7dBm+10*log10(6*18)+6=34dBm/MHz without considering antenna efficiency;

Comparing with the 1st and 2nd approach, it could be known that, these two approach are almost the same except for the explicit assumption for antenna gain derivation. For the 1st approach, only EIRP ON power is declared by the BS vendor without considering the antenna gain derivation, however for the 2nd approach, the EIRP OFF power should be based on the certain antenna gain assumption. Given different antenna configuration for different frequency ranges in FR2 even though these consideration is not taken into account when deriving the generic TRP OFF power, maybe the 1st approach is more appropriate and simpler method to test the FR2 transient period to avoid the discussion on the antenna configuration for different freq ranges.  

Observation 3: 1st approach and 2nd approach are almost the same except for the explicit assumption of antenna gain derivation.

Proposal 1: use the 1st approach to define the EIRP OFF power; 

Conclusions
In this contribution, we share some further considerations on the FR2 transient period measurement and EIRP_OFF power at the peak direction are proposed as following: 

Observation 1: in theory, once TRP power is higher than noise floor of FR2 transmitter, then antenna pattern for different TRP power levels could be kept the same. 

Observation 2: in practice, antenna pattern for different TRP levels could be impacted slightly due to amplitude and phase decoupling issues, however the difference between these are marginal and could be considered as negligible.  

Observation 3: 1st approach and 2nd approach are almost the same except for the explicit assumption of antenna gain derivation.

Proposal 1: use the 1st approach to define the EIRP OFF power; 
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