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Introduction

The metrics used to specify the mmWave UE requirements were discussed extensively in NR study item and the output is well summarized in the NR UE RF work plan [1] approved in RAN4#82bis Spokane meeting.  In the current specification TS38.101-2, however, the metrics for some requirements are not explicitly defined. This draft CR introduces metrics to these requirements and all metrics follow the agreement in [1] except for the occupied bandwidth. Although the occupied bandwidth has been agreed to use TRP as the metric, it is proposed to change the requirement as directional requirement to align with the BS requirement in TS38.104.     

For transmit [power] time mask, it has been agreed to be specified as a directional requirement in [1]. In that case, transmit OFF power level that is specified in sub-clause 6.3.2 as TRP can not be used as the OFF power level for the transmit time mask. Further study on the OFF power level for the transmit time mask is needed.
In addition, it is proposed to introduce the definition “Radiated Interface Boundary” and the abbreviation “RIB” and “AoA” defined in TS38.104 for BS to facilitate the specification.
This contribution is a revision of R4-1800178. 
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------------------------------------------- Start of change ------------------------------------------------------------------
TS38.101-2 v15.0.0
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

beam peak direction: direction where the maximum EIRP is found

Link angle: a DL-signal AoA from the view point of the UE, as described in Table C.2-1 in [4].

Measurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in Table C.2-1 in [4].

EIRP(Link=Link angle, Meas=Link angle): measurement of the EIRP of the UE such that the link angle is aligned with the measurement angle.

EIRP(Link=Link angle, Meas=beam peak direction): measurement of the EIRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty.
radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply

NOTE:
For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity
TRP
Total Radiated Power
RIB
Radiated Interface Boundary
AoA
Angle of Arrival

----------------Unchanged part omitted  ---------------------------------
6.3.1
Minimum output power

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.

The minimum output power is defined as the EIRP [measurement details TBD]. The minimum output power shall not exceed the values specified in Table 6.3.1-1 for each operating band supported. The minimum power is verified in beam locked mode on the beam peak direction.
----------------Unchanged part omitted  ---------------------------------
6.3.3.1
General

The transmit [power] time mask defines the transient period(s) allowed

· between transmit OFF power and transmit ON power symbols (transmit ON/OFF)

Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods. 
The transmit [power] time mask is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction. The OFF power level is FFS.  
----------------Unchanged part omitted  ---------------------------------
6.4.1
Frequency Error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of [1 msec] compared to the carrier frequency received from the NR gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction. 
6.4.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs) 

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage

-
In-band emissions for the non-allocated RB

All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in [TBD].
All the requirements in 6.4.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction. 
----------------Unchanged part omitted  ---------------------------------
6.4.2.3
In-band emissions

The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is identical to that of the EVM test..

6.4.2.3.1

Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.1-1. 
Table 6.4.2.3.1-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	[-25]
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	[-20]
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	[-25]
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	[-20]
	-13dBm ≤ Output power ≤0 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 17 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pulse-shaped pi/2 BPSK, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 6:
 LCRB is the Transmission Bandwidth (see Figure 5.6-1). 
NOTE 7:
 NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1). 
NOTE 8:
 EVM s the limit for the modulation format used in the allocated RBs. 
NOTE 9:
 RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB=1 or RB= -1  for the first adjacent RB outside of the allocated bandwidth). 
NOTE 10. PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11. All powers are EIRP in beam peak direction.



----------------Unchanged part omitted  ---------------------------------
6.5.1
Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1.
The occupied bandwidth is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
----------------Unchanged part omitted  ---------------------------------
7.4
Maximum input level

The maximum input level is defined as the maximum mean power received at the UE RIB, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in the direction where peak gain is achieved.
----------------Unchanged part omitted  ---------------------------------
7.5
Adjacent Channel Selectivity

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match. 
----------------Unchanged part omitted  ---------------------------------
7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match. 
-------------------------------------－----- End of change ------------------------------------------------------------------
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