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Introduction
ERC Rec. 74-01 was revised in the 82nd WG SE meeting (27-29 May 2019). In this contribution, we highlight the changes in the May 2019 amendment of ERC Rec. 74-01 that are relevant to FR2 UEs, and propose how its recommendations may be captured in the 3GPP standard.
Discussion
Annex 2 of 74-01, ‘LAND MOBILE SERVICE, MARITIME MOBILE SERVICEANDSERVICE AND SHORT RANGE DEVICES REQUIREMENTS’ contain recommended limits on emissions from FR2 UEs when they operate in applicable ecosystems. The changes from the 82nd WG SE meeting in the relevant section of the document are excerpted below:
[bookmark: _GoBack][image: ]
The amendments in 74-01 guide the reader to section 2.1.8 for emissions recommendations for FR2 UEs. We make the following observations from 2.1.8:
Observation 1: The lower frequency limit of applicability of the new requirements is 7.25GHz
Observation 2: The new requirements are two-fold, with different notes: -13 dBm/MHz and -10 dBm/100 MHz, and are subject to notes 6, 7 and 8
The notes relevant to FR2 UEs are excerpted from 74-01 below. The changes to note 6:
[image: ]
Observation 3: Note 6 informs that requirements apply during both, Rx and Tx phases of operation
Notes 7 and 8:
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Observation 4: Note 8 advises that spec. limits may be reconsidered between 8.5GHz and 10.5GHz
Owing to the considerable uncertainty associated with the future change that note 8 warns about, we recommend not extending any special consideration in TS38.101-2.
Observation 5: Note 7 informs that the two-fold requirements apply simultaneously (logical AND)
Impact to 38.101-2
The primary consideration of course, is which requirements should change in TS38.101-2 to stay consistent with the changes to 74-01. A follow-up question is whether legacy UEs remain emissions compliant in networks that adopt emissions recommendations in 74-01 (‘European networks’). We have organized the treatment of all relevant changes to 74-01 per table 2.2-1
	
	Rx
	Tx

	-10dBm/100MHz
	Section 2.1.2
	Section 2.1.3

	-13dBm/MHz frequency threshold
	Section 2.1.2
	Section 2.1.1


Table 2.2-1: ERC 74-01 Recommendation Change Coverage
New frequency threshold for Tx general emission requirement
In 74-01, the lower frequency limit of applicability of the new recommendations is 7.25GHz (Observation 1). In contrast, the Tx general spurious emission requirement limit in TS38.101-2 v15.6 changes at 12.75GHz (‘frequency threshold’), as captured below. In this section, we address whether TS38.101-2 should capture the frequency threshold amendment in 74-01.
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Table 2.1.1-1: General Tx spurious Requirements
The requirement for a tighter emission limit below 12.75GHz in TS38.101 -2 was derived from ITU recommendations that have now been superseded in 74-01. FCC part 30 does not mandate more stringent emissions below the frequency threshold of 12.75GHz either. We no longer see independent requirements from regulatory bodies to maintain -30dBm/MHz between 7.25GHz and 12.75GHz. We propose that general requirements be modified to capture this aspect of the change in recommendations as shown below in table 2.2.2-2. Now, the new European recommendations have a companion requirement of -10dBm/100MHz that apply ≥ 7.25GHz. After analysis, we have determined that this companion requirement represents a significant tightening of specifications and is treated separately in section 2.2.3.
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Table 2.1.1-2: Proposed Tx spurious requirements
Rx Spurious requirements
Note 6 of the amended 74-01 advises that 2.1.8 applies equally to Rx and Tx phases (observation 3). In this section we investigate if the Rx aspect of the recommendation in 74-01 should be captured in 38.101-2. The Rx emission requirements in v15.6 of TS38.101-2 are captured below:
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Table 2.1.1-1: General receiver spurious requirements
The highlighted section was derived from older ITU recommendations and has been superseded. We note that FCC does not have a separate requirement for receivers either. We no longer see independent requirements from regulatory bodies to maintain - 47dBm/MHz all the way to the second harmonic. Consistency with proposal in 2.1.1 guides us to propose that the limits in 2.1.8 of 74-01 be introduced into the standard as shown below:
[image: ]
Table 2.1.2-2: Proposed general receiver spurious requirements
Proposal 1: General requirements in rel 15 of TS38.101-2 shall be changed per Tables 2.1.1-2 and 2.1.2-2.
-10dBm/100MHz recommendation and Tx Spurious requirements
We captured one aspect of the recommended Tx limits in section 2.2.1. In this section, we address the other recommendation, to limit UE Tx emissions to below -10dBm/100MHz. The over-riding constraint in this exercise is the existence of legacy rel. 15 UEs that have been designed to the general requirements limit of -13dBm/MHz. 
Due to the large measurement bandwidth, the -10dBm/100MHz requirement that 3GPP must adopt is not a limit on PSD of the spurious product, like the general requirement, but a completely different kind of requirement that limits the total power in spurious products. Additionally, there is geographical dependence on applicability of this requirement.  We therefore propose that the -10dBm/100MHz recommendation from 74-01 be captured in the standard as ‘additional requirements’ (section 6.5.3.2), with a dedicated NS flag, rather than as a ‘general requirement’ on emissions.
Proposal 2: Rel. 15 of TS38.101-2 shall include the -10dBm/100Mhz recommendation of the May 2019 amendment of ERC74-01 as ‘additional requirements’ in section 6.5.3.2, with unique NS flag, [NS202] and [CA_NS_202].
The text proposal below helps to visualize proposal 1:
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Legacy UEs that do not recognize the new proposed NS flag will simply not attach to the network, so there is no risk of non-compliant legacy UEs in European networks. UE back off requirements consistent with UE power class definitions are addressed in a companion contribution [2].

Conclusion
We analysed the changes to ERC 74-01 and identified ramification to FR2 UEs. The subset of changes that amount to relaxations are captured in changes to the general requirement, per the proposal below:
Proposal 1: General requirements in rel 15 of TS38.101-2 shall be changed per Tables 2.1.1-2 and 2.1.2-2.
The tables in proposal 1 are reproduced below:
Table 2.1.1-2
Table 2.1.2-2

In order to not disrupt existing PC1 devices, and associated deployments, we propose:
Proposal 2: Rel. 15 of TS38.101-2 shall include the -10dBm/100Mhz recommendation of the May 2019 amendment of ERC74-01 as ‘additional requirements’ in section 6.5.3.2, with unique NS flag, [NS202] and [CA_NS_202].
The proposed changes are captured in a companion CR [1]. UE back off requirements consistent with UE power class definitions are addressed in a companion contribution [2].
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Note 7: Botn limifs are simuitaneously applicable.
Note & Limits n th frequency band 8.5 - 10.5 Gz might be reconsidered, f necessary when this Recommendation i revised.
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Table 6.5.3-2: Spurious emissions limits
Frequency Range Maximum Measurement
Level bandwidth
30 MHz < f < 1000 MHz -36 dBm 100 kHz
1GHz<f< -30 dBm 1 MHz
275 GHz <f<2m
harmonic of the upper
frequency edge of the -13 dBm 1 MHz

UL operating band in
GHz
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Table 6.5.3-:

Spurious emissions limits

Frequency Range Maximum Measurement
Level bandwidth
<1000 MHz 36 dBm 100 kHz
< 30 dBm 1 MHz
<f<om
harmonic of the upper 43 dBm 1 Mz

frequency edge of the
UL operating band
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Table 7.9-1: General receiver spurious emission requirements

Frequency range Measurement | Maximum NOTE
bandwidth level
30MHz <1< 1GHz 100 kHz 57 dBm 1

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as defined in Annex C.3.1
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Table 7.9-1: General receiver spurious emission requirements

Frequency range Measurement | Maximum NOTE
bandwidth level

30MHz < f < 1GHz 100 kHz -57 dBm 1
1GHz <f=< 1 MHz -47 dBm

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as defined in Annex C.3.1
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6.5.3.2.3 Additional spurious emission requirements for NS_202

‘When "NS_202" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.2.3-1.

Table 6.5.3.2.3-1: Additional requirements (NS_202)

Frequency Range Maximum Measurement
Level bandwidth

7.25 GHz < f< 2nd
harmonic of the upper
frequency edge of the

UL operating band

-10 dBm 100 MHz
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Table 7.9-1: General receiver spurious emission requirements

Frequency range Measurement | Maximum NOTE
bandwidth level

30MHz < f < 1GHz 100 kHz -57 dBm 1
1GHz <f=< 1 MHz -47 dBm

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as defined in Annex C.3.1
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Table 6.5.3-:

Spurious emissions limits

Frequency Range Maximum Measurement
Level bandwidth
<1000 MHz 36 dBm 100 kHz
< 30 dBm 1 MHz
<f<om
harmonic of the upper 43 dBm 1 Mz

frequency edge of the
UL operating band
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Limits: mean power or,
when applicable, average
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Note & For Terminals and Base Stations using AAS and beamforming vith ntegrated antennas, the metric for unwanfed emission is
deined as Total Radiated Power (TRP). and applies separately or the.fransmifing and receiving phases of operation.
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