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1.
Introduction

At RAN4#83, we had a discussion on how to clarify the definitions of the terms “beam peak”, “EIRP” and “EIS” in Table 6.2.1-1 of TR38.803 based on the document of [1], and it has been pointed out that we need to check the definition of “beam peak” in eAAS and that we should discuss how to clarify the term “Beam peak” separately for downlink and uplink.
This paper discusses how to clarify the definitions of those terms in Table 6.2.1-1 of TR38.803.


2. Discussion
2.1 Terms of EIRP/EIS
The UE RF baseline measurement setup, which is currently written in 10.2 of TR38.803[4] , was approved at RAN4 #82 meeting [3].  The original idea of the setup comes from the discussion paper [2] written by Rohde & Schwarz. According to the discussion paper [2], “EIRP” and “EIS” can be measured by using “Centre of beam measurement setup”.  If we assume that what RAN4 calls “EIRP” or “EIS” can be measured by the baseline measurement setup of “Centre of beam measurement”, the RAN4 definitions of the terms would be determined accordingly.
 Conventionally, the term “EIRP/EIS” can be understood as either of the following meanings of 1) or 2) depending on the situation, but the definition coming from the assumption that “EIRP/EIS” can be measured by “Centre of beam measurement setup” would be as 3).
1) EIRP/EIS is a function of the whole three dimensional angles of radio-wave transmission/reception, which evaluates a directivity of the transmission/reception
2) EIRP/EIS is expressed as a single value at the beam power/sensitivity peak, which is usually at the centre of the beam
3) EIRP/EIS is expressed as a single value at the DL-signal incidence direction, under the assumption that the beam power/sensitivity direction shall be autonomously steered towards the DL-signal incidence direction
The definitions of 2) and 3) are similar in some cases, but “EIRP/EIS” is not necessarily the value at the beam power/sensitivity peak according to 3), while “EIRP/EIS” is always the value at the beam power/sensitivity peak or beam centre according to 2).  One of the reasons for deviation of beam-peak direction from the DL-signal incidence direction is explained that the resolution of phase shifters in a DUT may not be fine enough to be ignored as pointed out by [5].(See Figure 1.)  If we evaluate “EIRP/EIS” following the definition of 3), the metric would be the one which evaluates the power/sensitivity which would be used for the link between a UE and a gNB.  Considering the fact that we need to evaluate the quality of the links, it would be reasonable to define “EIRP/EIS” as 3).
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Figure 1.  EIRP/EIS definition of 3) (Copied from [5])
Proposal 1 : The term EIRP/EIS in Table 6.2.1-1 of TR38.803 shall be defined as a single value at the DL-signal incidence direction, under the assumption that the beam power/sensitivity direction shall be autonomously steered towards the DL-signal incidence direction.

But in general, the terms of EIRP and EIS have the meaning of 1) or 2) above.  So if we understand the terms of EIRP and EIS in Table 6.2.1-1 of TR38.803 as 3), new terminologies should be defined.
Proposal 2 : If we agree Proposal1, the terms EIRP and EIS in Table 6.2.1-1 of TR38.803 shall be replaced by new terms of “EIRP-DLDIR” and “EIS-DLDIR” respectively, which means the EIRP/EIS measured at the DL-signal incidence direction.
2.2 Term of beam peak
For eAAS discussions, TR37.843[6] defines the term “beam peak” as the following.
beam peak direction: direction where the maximum EIRP is found
In this section, we would like to have a discussion of whether what is meant by “beam peak” in Table 6.2.1-1 of TR38.803 is same as the definition in eAAS.
2.2.1 Term of beam peak for Uplink (UE Tx)
The UE RF transmitter requirement items whose metrics are defined as “beam peak” are summarized in Table 2.2.1.  Some of the items are for waveform performance measurements and others are for power measurements.  Irrespective of whether the items are for waveform performance measurements or power measurements, the meaning of “beam peak” is that the measurements are to be performed at the beam steered direction.  If we understand the meaning of “beam peak” according to the definition in eAAS, it would be necessary to search for the direction where the maximum EIRP is found to determine the measurement direction.  
However, considering the fact that the waveform performance measurements are the evaluation of the quality of the link and that the UL-signal power for the DL-signal incidence direction shall reach to the gNB receiver to contribute to the link, it would be reasonable to understand that the measurements of “Frequency Error”, “EVM” and “Carrier leakage” should be performed at the DL-signal incidence direction, under the assumption that the beam power direction shall be autonomously steered towards the DL-signal incidence direction.  In order to clarify the difference between the meaning of the “beam peak” here and the one in eAAS, we propose as the following.
Proposal 3 : The metrics of “beam peak” for “Frequency Error”, “EVM” and “Carrier leakage” shall be replaced with a new metrics of “DL-direction”, which means that the measurement should be performed at the DL-signal incidence direction.
 Regarding the metrics for “ON/OFF mask”, “Power control” and “In-band emissions”, it seems necessary to clarify whether the beam peak direction needs to be searched for where the maximum EIRP is found.  If beam peak search is necessary, the metrics should be “beam peak” as it is.  But if we understand that the requirements are for the confirmation of relative power change, it would be reasonable from the view point of cost-effectiveness to replace the metrics of “beam peak” with “DL-direction” or “EIRP-DLDIR”, so that the tests can be performed by using the baseline measurement setup of “Centre of beam measurement”.  Here, we need to note that the metrics of “DL-direction” is same as “EIRP-DLDIR” as defined above, when the indicator to be measured is power.
Proposal 4 : It shall be clarified whether the beam peak direction needs to be searched for where the maximum EIRP is found, regarding each of the measurements of “ON/OFF mask”, “Power control” and “In-band emissions”.
Proposal 5 : If we agree that some of the tests for “ON/OFF mask”, “Power control” and “In-band emissions” are to be performed at the DL-signal incidence direction, the metrics shall be replaced with “DL-direction” or “EIRP-DLDIR”.
Table 2.2.1  UE RF transmitter requirement items whose metrics are defined as “beam peak”
	
	Requirement
	Indicator to be Measured
	The meaning of “beam peak”

	Tx
	ON/OFF mask
	power
	the power is measured at the beam direction of the wanted signal

	
	Power control
	power
	the power is measured at the beam direction of the wanted signal

	
	Frequency error
	waveform performance
	the waveform performance is measured at the beam direction of the wanted signal

	
	EVM
	waveform performance
	the waveform performance is measured at the beam direction of the wanted signal

	
	Carrier leakage
	waveform performance
	the waveform performance is measured at the beam direction of the wanted signal

	
	In-band emissions
	power
	the power is measured at the beam direction of the wanted signal


2.2.2 Term of beam peak for Downlink (UE Rx)
The UE RF receiver requirement items whose metrics are defined as “beam peak” are summarized in Table 2.2.2.  
The meaning of “beam peak” for “ACS”, “In-band blocking”, “Rx intermodulation” and “In-channel selectivity” are “the blocker(s) from the same direction of wanted signal” as written in Table 6.2.1-1 of TR38.803[4], which is in other words DL-signal incidence direction.  So the metrics for these requirements need to be replaced with “DL-direction” for clarification.
Proposal 6 : The metrics of “beam peak” for “ACS”, “In-band blocking”, “Rx intermodulation” and “In-channel selectivity” shall be replaced with a new metrics of “DL-direction”, which means that the blocker(s) is(are) from the same direction as the wanted signal.

The meaning of “beam peak” for “Maximum input level” can be understood that the wanted signal is from the same direction as the receiver sensitivity beam peak, under the assumption that the beam sensitivity direction shall be autonomously steered towards the DL-signal incidence direction.  In this case, since the wanted signal itself is DL-signal but its direction is not necessarily the same as the beam sensitivity peak, the metrics should be replaced with “DL-direction”.  It seems necessary to add note here that the DL-signal incidence direction should be selected from the various three-dimensional angles so that the UE under tests receives the maximum-input-level-test signal from a direction as close to the maximum sensitivity direction as possible.  From the practical point of view, it may be reasonable to select the test-signal direction as the direction where the UE sensitivity is found to be the maximum as a result of the EIS-CDF test.
Proposal 7 : The metrics of “beam peak” for “Maximum input level” shall be replaced with a new metrics of “DL-direction” and the test-signal direction for “Maximum input level” shall be the one with [almost] the maximum sensitivity of the UE under tests.
Regarding the metrics for “Out-of-band blocking”, it seems necessary to clarify whether the beam sensitivity peak direction needs to be searched for, because the beam sensitivity peak could be largely different from the DL-signal incidence direction with regard to the frequency components largely apart from the wanted signal.  If beam sensitivity peak search is necessary, the metrics should be “beam peak” as it is.  But if we agree that the measurement direction of all the out-of-band blocking should be the same as the wanted signal, the metrics shall be replaced with “DL-direction”.
Proposal 8 : It shall be clarified whether the beam sensitivity peak direction needs to be searched for, regarding the measurements of “Out-of-band blocking”.

Proposal 9 : If we agree that the tests for “Out-of-band blocking” can be performed with the blocker coming from the same direction as the wanted signal, the metrics shall be replaced with “DL-direction”.
Table 2.2.2  UE RF receiver requirement items whose metrics are defined as “beam peak”
	
	Requirement
	Indicator to be Measured
	The meaning of “beam peak”

	Rx
	Maximum input level
	throughput
	the wanted signal from the same direction as the receiver sensitivity beam peak, under the assumption that the beam sensitivity direction shall be autonomously steered towards the DL-signal incidence direction

	
	ACS
	throughput with blocker
	the blocker from the same direction of wanted signal

	
	In-band blocking
	throughput with blocker
	the blocker from the same direction of wanted signal

	
	Out-of-band blocking
	throughput with blocker
	the blocker from the same direction as the receiver sensitivity beam peak

	
	Rx intermodulation
	throughput with blocker
	the both blockers from the same direction of wanted signal

	
	In-channel selectivity
	throughput with blocker
	the blocker from the same direction of wanted signal


2.3 Terms in TR38.810
 Since the terms discussed here would also be used in TR38.810, it would be necessary to apply the same clarification to TR38.810.

Proposal 10 : The same clarifications which can be agreed here shall also be applied to TR38.810.


3.
Conclusion
We propose as the following regarding the terms used in Table 6.2.1-1 of TR38.803 [4].

Proposal 1 : The term EIRP/EIS in Table 6.2.1-1 of TR38.803 shall be defined as a single value at the DL-signal incidence direction, under the assumption that the beam power/sensitivity direction shall be autonomously steered towards the DL-signal incidence direction.
Proposal 2 : If we agree Proposal1, the terms EIRP and EIS in Table 6.2.1-1 of TR38.803 shall be replaced by new terms of “EIRP-DLDIR” and “EIS-DLDIR” respectively, which means the EIRP/EIS measured at the DL-signal incidence direction.
Proposal 3 : The metrics of “beam peak” for “Frequency Error”, “EVM” and “Carrier leakage” shall be replaced with a new metrics of “DL-direction”, which means that the measurement should be performed at the DL-signal incidence direction.
Proposal 4 : It shall be clarified whether the beam peak direction needs to be searched for where the maximum EIRP is found, regarding each of the measurements of “ON/OFF mask”, “Power control” and “In-band emissions”.

Proposal 5 : If we agree that some of the tests for “ON/OFF mask”, “Power control” and “In-band emissions” are to be performed at the DL-signal incidence direction, the metrics shall be replaced with “DL-direction” or “EIRP-DLDIR”.
Proposal 6 : The metrics of “beam peak” for “ACS”, “In-band blocking”, “Rx intermodulation” and “In-channel selectivity” shall be replaced with a new metrics of “DL-direction”, which means that the blocker(s) is(are) from the same direction as the wanted signal.

Proposal 7 : The metrics of “beam peak” for “Maximum input level” shall be replaced with a new metrics of “DL-direction” and the test-signal direction for “Maximum input level” shall be the one with [almost] the maximum sensitivity of the UE under tests.

Proposal 8 : It shall be clarified whether the beam sensitivity peak direction needs to be searched for, regarding the measurements of “Out-of-band blocking”.

Proposal 9 : If we agree that the tests for “Out-of-band blocking” can be performed with the blocker coming from the same direction as the wanted signal, the metrics shall be replaced with “DL-direction”.
Proposal 10 : The same clarifications which can be agreed here shall also be applied to TR38.810.
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