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1. Introduction
The new Rel-18 EMC enhancement WID [1] has been approved. The core part for UE EMC enhancement has been divided into two phases with phase 1 to study the additional features. A work plan [2] was also provided for further development of the WID and the regulation investigation has been raised. In this paper, we give further investigation on the regulation status and try to give further direction on how to progress the EMC enhancement WID.
2. Discussion
During the Rel-18 EMC enhancement WID discussion, an LS [3] from CCSA to indicate the progress of simplification of UE configurations for NR SA single carrier EMC test has been carried out by CCSA TC9 WG1 and there is ongoing development of the test configurations for EN-DC. The LS content is captured as below:
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There is a WF [4] to capture the gap between regulation concern and current UE EMC specification and the gap are captured below as table 1:
Table 2 Gap between different regulation and current 3GPP UE EMC specification
	
	CCSA YD/T 2583.18
	ETSI 301 489-52
	TS 38.124

	Latest version 
	2019
	V1.1.2 (2020-12)
	V15.6.0 (2021-07)
V16.3.0 (2021-07)

	Newly updated part for test configuration and core requirements as well as test methods.
	5G UE with newest NR UE single carrier test configuration simplification for radiated emission test.
EMC core requirements and test method corresponding to IEC 61000 series.
	The arrangement for test signals for NR SA and NSA has been clearly stated in sub-clause 4.2.3 with the parameters settings referred to TS 38.508-1 while the UL/DL signal setups referred to TS 38.521-1 for NR FR1.
For LTE, the TS 36.508 and TS 36.521 are referred. 
EMC core requirements and test method corresponding to IEC 61000 series.
	EMC test configurations keep unchanged with TS 36.124 with less information about specific test configurations. Even the TS 38.508 and TS 38.521 is not referred.
EMC core requirements and test method corresponding to IEC 61000 series.

	Future work plan
	A work plan has been agreed to further develop the test configuration for EN-DC cases as stated in the LS [4].
	Current version is in EC decision to be finalized.
	Potential Rel-18 EMC umbrella WID.



A framework analysis of CCSA EMC specification series as YD/T series has been carried out in our companion paper and is listed as below in table 2:
Table 2 YD/T series of UE EMC specifications
	Specification Numbering
	Usage

	YD/T 2583.2
	general UE EMC requirement

	YD/T 2583.4
	Multi-RAT UE EMC requirement

	YD/T 2583.14
	LTE UE EMC requirement

	YD/T 2583.18
	NR UE EMC requirement


The agreed simplification of NR UE single carrier test configuration is captured in YD/T 2583.18 as listed above. The on-going EN-DC improvement will be reflected in YD/T 2583.4 as listed above. However, due to the covid-19 that CCSA has not make any progress on the EN-DC part of work so far.
Observation 1: The EN-DC part improvement within CCSA has been agreed to be carried while there is no progress yet.
For the EU regulation, there is only one specification covering all the UE EMC as EN 301 489-52 [5] as:
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part 52: Specific conditions for Cellular Communication User Equipment (UE) radio and ancillary equipment; Harmonised Standard for ElectroMagnetic Compatibility.
The latest version of EN 301 489-52 [5] has shown also the test configurations for NR SA and NSA.
For NR SA part, the RMC selection is captured as “The UL and Reference Measurement Channel is set according to ETSI TS 138 521-1 [15], tables 7.3.2.4.1-1,7.3.2.4.1-2 and 7.3.2.4.1-3.” Which the TS 138-521-1 is the 3GPP specification TS 38.521-1 and the table 7.3.2.4.1-1/-2/-3 are for NR single carrier RMC definition.
Observation 2: The EN regulation RMC selection for NR SA is based on TS 38.521-1 and only single carrier RMC is selected for NR SA and no CA is included.
 For NR NSA part, the RMC selection is as following:
-The UL Reference Measurement channels for NR are set according to tables 7.3.2.4.1-1, 7.3.2.4.1-2 and7.3.2.4.1-3 of ETSI TS 138 521-1 [15].
-The UL Reference Measurement channels for E-UTRA are set according to tables 7.3.4.1-1 and 7.3.4.1-2 of ETSI TS 136 521-1 [12].
-The UL Reference Measurement channels configurations for exceptional cases are set according to ETSI TS 138 521-3 [16], table 7.3B.2.1.4.1-1.
This part is basically similar to what has been captured in TS 38.521-3 sub-clause 7.3B.2.1 which is for intra-band contiguous EN-DC with 2 CCs.
Observation 3: The EN regulation RMC selection for NR NSA is based on TS 38.521-3 while no EN-DC selection criteria is mentioned.
With that, we can conclude that for NR SA, only single carrier of RMC is defined and for EN-DC there is no selection criteria of EN-DC band combinations defined. 
After the investigation of the test configurations, we give further discussion on the communication link establishment. In [5], the reference sensitivity level is used for establish the communication link as below:
[image: ]
It has been stated that “attempt to maximize the reference sensitivity level, for example with the appropriate modulation type or higher channel bandwidth”. We think for immunity test, this can be a starting point since the maximum reference sensitivity level always leads to the worst case condition.
Observation 4: A maximization of the reference sensitivity level for the EUT is used in EU regulation for establishing the communication link.
Proposal 1: For immunity test, the maximum of reference sensitivity can be the starting point for test configuration simplification.
3	Conclusions
In this contribution, we give further discussion on the UE EMC enhancement and the observation and proposals are shown as below:
Observation 1: The EN-DC part improvement within CCSA has been agreed to be carried while there is no progress yet.
Observation 2: The EN regulation RMC selection for NR SA is based on TS 38.521-1 and only single carrier RMC is selected for NR SA and no CA is included.
Observation 3: The EN regulation RMC selection for NR NSA is based on TS 38.521-3 while no EN-DC selection criteria is mentioned.
Observation 4: A maximization of the reference sensitivity level for the EUT is used in EU regulation for establishing the communication link.
Proposal 1: For immunity test, the maximum of reference sensitivity can be the starting point for test configuration simplification.
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CCSA would like to inform 3GPP RAN4 following information: test simplification of UE configurations for NR
SA single carrier EMC test has been defined in CCSA. CCSA TC9 WGl is working on further development of
the test configurations for EN-DC, as well. «
The CCSA NR UE EMC specification <YD/T 2583.18-2019> has been published in December 2019. The NR
UE single carrier test configuration for radiated spurious emissions has been approved as sub-clause 8.1.1 of the
specification]-

-Choose the smallest channel bandwidth supported by UE

-Set the middle channel of the test band ~

-Choose the smallest UE supported SCS«

-Set the modulation as CP-OFDM QPSK

-Set the RB number as 1.+
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421 Reference Sensitivity Level

Within clause 4.2 there are very specific configuration requirements based upon the reference sensitivity levels for each
radio technology. As an alternative to these specific requirements the following process may be used.

Configure the EUT with the relevant test case or defined parameters and where possible attempt to maximize the
reference sensitivity level, for example with the appropriate modulation type or higher channel bandwidth. Establish a
communication link then reduce the power until the monitored communication path is no longer stable (for example
additional errors are occurring which are outside the limits defined in clause 6.1). Then increase the transmit power by
15 dB (+3dB) to establish a stable communication link.

NOTE:  The reference sensitivity levels are very specific to the modulation type, channel bandwidth and other
defined radio parameters.

How the stable communication link was established shall be included within the test report.




