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1. Introduction
During the discussion of RAN4#104-bie-e meeting, a WF on UE EMC enhancement [1] and the work plan [2] were agreed. For the study phase of the EMC enhancement WID, it has been proposed to further discussion the three listed topics in the work plan and try to give some conclusion for the 1st phase work. Hence in this paper, we give further discussion on those topics.
2. Discussion
Based on the agreed work plan [1], below the main topics will be discussed for UE EMC enhancement. For the core part, the UE features, frequency range, and the establishment of the communication link are the main three topics. 
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For the first and third topic, they have been already discussed in the RAN4#104-bie-e meeting and the WF agreement is also captured as below:
Sub-topic 2-1
Sub-topic description: Starting point for communication link of immunity test 
Options:
Option 1: For immunity test, use the reference sensitivity as the starting point to establish the communication link.
· Further consider the channel bandwidth, SCS, ΔRIB and MSD.

Other options not precluded.

Sub-topic 2-2
Sub-topic description: Features to be studied
Agreement:
Start with CA and DC. Other features captures in the WID to be handled with lower priority.




Firstly, the discussion of UE features has been down selected with CA and DC as first priority and the other features captured in the WID are with lower priority. We believe this is quite reasonable conclusion considering the work load as well as the timeline. For the requirement simplification, currently the EMC requirements can be divided into four categories as radiated emission, conducted emission, radiated immunity and conducted immunity. For these four categories, we see different relationship to the CA and DC features. For the emission test, different features might cause different hardware working status, and hence different results of emission test. However, for the immunity test, especially the conducted immunity tests which is mainly to consider the protection of the shell as well as the AC/DC power, we believe the different features have no strong impact on the test results. In this case, it is proposed at least to simplify the conducted immunity tests, i.e., ESD, Fast transients common mode, RF common mode, surge and voltage dips. 
Proposal 1: It is proposed at least to simplify the test configuration of conducted immunity tests, i.e., ESD, Fast transients common mode, RF common mode, surge and voltage dips.
Take the SISO OTA EN-DC test simplification as example, currently, there is only one EN-DC sample band combination will be tested for each NR band. Example band combinations for each NR band has been provided and a determination tree has been in case the sample band combination for the exact NR band is not supported by the UE. 
Observation 1: The SISO OTA test for EN-DC only requires one EN-DC sample band combination to be tested for each NR band.
However, the SISO OTA test is to test the TRP/TRS for each NR band of a sample EN-DC band combination. The conducted immunity test is not aimed to have different test metrics for each band. Hence for the conducted immunity test, it is proposed only one EN-DC sample band combination to be tested for since the test results are band agnostic.
Proposal 2: For conducted immunity test, it is proposed only one EN-DC sample band combination to be tested.
Secondly, for the radiated emission frequency range of the current TS 38.124 specification, there are two parts for this range. One is for FR2 and it has been stated in the specification that:
 For UE equipment with integral antennas only, i.e. FR2, the radiated emission is covered by radiated spurious emission requirement in TS 38.101-2 [4].

Observation 2: For UE with FR2, the radiated emission is covered by radiated spurious emission requirement in TS 38.101-2. 
In this case, we would like to further clarify that the frequency range for FR2 can be extended to both FR2-1 and FR2-2.
Proposal 3：The frequency range for FR2 can be extended to both FR2-1 and FR2-2.
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For FR1, the requirement is captured above. It has clearly sated that the requirement is for radiated spurious emission. In our understanding, the 3GPP radiated emission test is tested with the same test configuration as well as the requirement for “conducted spurious emission” as specified in TS 38.101-1. In this case, it is propose to follow the current TS 38.101-1 sub-clause 6.5.3.1 for the core requirement for general cases.   
Proposal 4: For FR1, it is proposed to follow the “conducted spurious emission” test frequency range as specified in TS 38.101-1.
In the last, for the establishment of communication link, currently the configuration in TS 38.124 is captured below as:
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For conducted immunity test, since the wanted input signal level is set to 40dB above the reference sensitivity level, we believe it is a quite large margin and hence the channel bandwidth as well as the SCS should have little influence on the stability of the communication link.
Proposal 5: To select any supported channel bandwidth and SCS to establish the communication link for conducted immunity test.
The ΔRIB and MSD are considering the cross band interference as well as additional loss of RF components. However, the conducted immunity test is not testing such capability of UE. Hence to simplify the test, the band combination that has no MSD impact is suggest to be selected. 
Proposal 6: Select the band combination that has no MSD impact for conducted immunity test to establish the communication link.
3	Conclusions
In this contribution, we give further discussion on the testing enhancement of UE EMC enhancement and the observation and proposals are shown as below:
Proposal 1: It is proposed at least to simplify the test configuration of conducted immunity tests, i.e., ESD, Fast transients common mode, RF common mode, surge and voltage dips.
Observation 1: The SISO OTA test for EN-DC only requires one EN-DC sample band combination to be tested for each NR band.
Proposal 2: For conducted immunity test, it is proposed only one EN-DC sample band combination to be tested.
Observation 2: For UE with FR2, the radiated emission is covered by radiated spurious emission requirement in TS 38.101-2. 
Proposal 3：The frequency range for FR2 can be extended to both FR2-1 and FR2-2.
Proposal 4: For FR1, it is proposed to follow the “conducted spurious emission” test frequency range as specified in TS 38.101-1.
Proposal 5: To select any supported channel bandwidth and SCS to establish the communication link for conducted immunity test.
Proposal 6: Select the band combination that has no MSD impact for conducted immunity test to establish the communication link.
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e  Core part
o Further discuss the UE features combined with regulation study
o Frequency range study of global EMC standard. 1.e. IEC/CISPR, etc.
o Investigate how to establish the communication link
= Delta RIB to be considered
= For EN-DC combinations, investigate down selection or example combinations

o Further regulatory investigation
= Further Regulatory investigation
= LS can be proposed to CCSA and ETSI ERM WGEMC for some question during the

study
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Table 8.2.4-1: Radiated spurious emissions requirements for UE equipment supporting operations in

FR1 only
Frequency range Maximum level Measurement Notes
.......... bandwidth
30 MHz < f < 1000 MHz -36 100 kHz

1GHz <f<12.75 GHz

12.75 GHz < f < 5" harmonic of the upper frequency edge
of the UL operating band in GHz

12.75 GHz < f < 26 GHz -30
NOTE 1: Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz.
NOTE 2: Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz.
NOTE 3: As specified in TS 38.101-1 [3]: Applies for Band n41, CA configurations including Band n41, and EN-DC

configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.

NOTE 4: As specified in TS 38.101-1 [3]: Does not apply for Band n41, CA configurations including Band n41, and EN-
DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS 04 is signalled.
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For immunity testing, the wanted input signal level shall be set to 40 dB above the reference sensitivity level to
provide a stable communication link. The reference sensitivity level is defined in TS 38.101-1 [3];

For emission testing, the wanted input signal level shall be no more than 15 dB above the reference sensitivity
level, such that the performance of the measuring receiver is not limited by strong signal effects.
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