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1. Introduction
During the RAN4#106 meeting discussion, a WF [1] on UE EMC has been agreed. The WF has pointed out some further discussion points for UE EMC in the coming 2nd phase. Hence in this paper, we try to give further discussion on this topic.
2. Discussion
Based on the WID [2], the 2nd phase work of UE EMC will start after the RAN#99 meeting and the detail work objectives are captured as below:
Phase 2 (based on phase 1 outcomes, till RAN#100):
The objectives of this work item are to enhance the UE EMC with integrity of the requirements, as related to the ambiguity caused by lack of the requirements for different UE features.  
To complete the UE EMC requirements as per Phase 1 outcome, following are as the scope:
1. Introduction of Potential modification of current EMC requirements  for UE features as in bullet 1:
a. All emission requirements and immunity requirements 
b. Define receiver exclusion band for UE supporting features as in bullet 1
2. Define communication link establishment (refer to sub clause 4.2 of TS 36.124 and TS 38.124) for NR and LTE UEs for features as in bullet 1.
3. Frequency range modification for the radiated emission limit, including the lower and upper test frequency range.

For the UE features and corresponding test configurations, it has been agreed in the WF [1] of previous meeting as shown below:
Issue 3-2: Test dependency on UE features
· Proposal 1: Adopt a feature agnostic framework for the UE EMC testing (Huawei) 
· Proposal 2: CA and DC as the only UE features to be enhanced in phase 2.
Agreement from the on-line session: 
At least CA and DC can be considered in phase 2, FFS whether feature agnostic framework shall be considered 

WF: For phase 2, study the CA and DC test simplification with limited tests and in parallel study the feasibility of feature agnostic framework.

Based on the WF above, we would like to further discuss the CA and DC test simplification and the feasibility of feature agnostic framework.
For the UE EMC specification, different from the BS EMC specification of TS 37.113 and TS 37.114 which are for MSR base station and MSR AAS base station, the UE EMC spec only covers the NR SA single carrier and for NR NSA such as EN-DC or the NR SA carrier aggregation, the spec has not covered such features yet. 
Observation 1: Current UE EMC spec has not cover the CA and DC requirement and configuration yet.
While as currently the BS spec is trying to figure out a capability set agnostic or RAT agnostic requirements, the base line is the currently already defined requirements for these different capability sets. In this case, for the lack of requirement for NR UE with CA and DC, it is hard to define whether the feature agnostic requirements can be agreed.
Observation 2: Current BS test simplification is based on different BS capability set for different RATs.
With the above observation, it can be seen that different from base station, the UE requirements and test simplification needs to be finalized in two parts, one is for different features and one is for different RATs.
Proposal 1: Both features and RATs supported by UE needs to be considered for UE EMC test configuration simplification.
However, as discussed during the WID discussion as well as the phase 1 study, it is recommended to only focus on the features of CA and DC in Rel-18, further simplification on the UE supported RATs would be out of the scope of current WID while further enhancement can be considered in future release and the base station simplification results can be used as reference.
Proposal 2: Only focus on the features of CA and DC in Rel-18, further simplification on the UE supported RATs can be considered in future release.
For the agreed features as CA and EN-DC, the agreement of phase 1 is captured in the WF [3] as captured below:Issue 2-1: Target tests for simplification
· Agreement:
· It is proposed at least to simplify the test configuration of conducted immunity tests, i.e.Fast transients common  mode, RF common mode, surge and voltage dips.

Issue 3-2: Proposals for discussion
Agreement:
· For conducted immunity test, it is proposed to choose limited number of EN-DC/CA sample band combinations to be tested.
· To select supported channel bandwidth and SCS to establish the communication link for conducted immunity test.
· Further discuss how to select the CBW and SCS.
· Option 1: To select the largest CBW.
· Option 2: To select any of the supported CBW and SCS
· Other options are not precluded
· Note: This agreement does not mean only one set of CBW and SCS will be selected.
· For EN-DC, Select the band combination that has no MSD impact for conducted immunity test to establish the communication link.
· FFS when “no MSD impact” is not applied to all the UE supported band combinations.
· FFS for CA cases


Again we would like to re-call these agreements shown above and to distinguish the requirements or tests for CA and EN-DC for three parts as:
1, Radiated emission test
2, conducted emission test, radiated immunity test and ESD test
3, conducted immunity test such as Fast transients common  mode, RF common mode, surge and voltage dips.
Proposal 3: To differentiate the EMC requirements into 3 parts for further test configuration simplification as:
1, Radiated emission test
2, conducted emission test, radiated immunity test and ESD test
3, conducted immunity test such as Fast transients common  mode, RF common mode, surge and voltage dips.
For the 1st part as radiated emission test, it follows the conducted test of TS 38.101-1/-2/-3 and hence it is proposed not to touch the requirement or test configuration simplification for the radiated emission test.
Proposal 4: To not touch the requirement or test configuration simplification for the radiated emission test.
For the 2nd part, the conducted emission test as well as the radiated immunity test and ESD test, these tests are somehow related to the specific configurations and hence the agreed WF of above can be used, i.e. select limited number of CA and EN-DC combinations for conducted emission test, radiated immunity test and ESD test.
Proposal 5: To select limited number of CA and EN-DC combinations for conducted emission test, radiated immunity test and ESD test.
For the 3rd part, we believe these tests are configuration agnostic and only one set of CA and EN-DC combination is enough to cover these tests. 
Proposal 6: To select only one CA and EN-DC combinations for conducted immunity test  such as Fast transients common  mode, RF common mode, surge and voltage dips.
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:
Observation 1: Current UE EMC spec has not cover the CA and DC requirement and configuration yet.
Observation 2: Current BS test simplification is based on different BS capability set for different RATs.
Proposal 1: Both features and RATs supported by UE needs to be considered for UE EMC test configuration simplification.
Proposal 2: Only focus on the features of CA and DC in Rel-18, further simplification on the UE supported RATs can be considered in future release.
Proposal 3: To leave the FR2-2 topic out of scope of the EMC enhancement WID.
Proposal 3: To differentiate the EMC requirements into 3 parts for further test configuration simplification as:
1, Radiated emission test
2, conducted emission test, radiated immunity test and ESD test
3, conducted immunity test such as Fast transients common  mode, RF common mode, surge and voltage dips.
Proposal 4: To not touch the requirement or test configuration simplification for the radiated emission test.
Proposal 5: To select limited number of CA and EN-DC combinations for conducted emission test, radiated immunity test and ESD test.
Proposal 6: To select only one CA and EN-DC combinations for conducted immunity test  such as Fast transients common  mode, RF common mode, surge and voltage dips.
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