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1   Background
In the last RAN4#96-e meeting a WF[1] on UE EMC requirement extension has been approved. Based on the WF, a new UE EMC WID[2] is proposed to address this issue during RAN#89-e. After the RAN meeting, the discussion went on online and many companies has bring comments on the UE EMC enhancement WID. In this contribution, we would like to give some summary of all the comments and further consideration on the proposed Rel-17 enhancement work.
2   Discussion

From the long-lasting discussion of the UE EMC enhancement work, we would like to conclude the work into final 2 main objectives as requirement improvement and configuration completion.

2.1   Requirement improvement

For the requirement improvement, it has been agreed in the WF[1] as:
[image: image1.png]Additional radiated emission requirements are
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* Option 1: Additional requirements are needed
* Option 2: No need for additional requirements

* WF: Agree to Choose option 1 while Related discussion on the
additional features (e.g. CA/SUL and V2X features) introduction to the
EMC specifications is needed, including RAN4 resources consideration.

Both-UE-and-BSspecifications-to-be-considered:
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* Option 1: Only general requirements are needed
* Option 2: Other methods.

* WF: Need further study the impact of only test the single carrier case.
Study if additional clarifications are required for any of the
existing/legacy EMC specifications {UEBS}




The basic understanding of the WF is that addional requirements might be needed and it depends on the further study and discussion. However, considering the large amount of features for both LTE and NR as pointed out in the RAN draft email discussion, we have proposed as:
1, NR features as first priority.

2, Limit the features as CA and DC, the rest of features(limit to Rel-16 completed features) will be considered depend on the progree of CA and DC discussion.

For the features as listed in bullet 2, we believe the enhancement should focus on the completed features to avoid the back and forth work. Also as CA and DC is the most “popular” features we would like to finish them first. For the rest of features as listed below in table 1 which are SUL, UL MIMO and V2X and maybe NR-U in the future, we would like to put them in lower priority of this WID and to see the discussion progress of CA and DC to further consider them.
Table 1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X


Observation 1: CA and DC features as first priority for the UE EMC enhancement.

Besides the features, as also can be seen from the WF[1], the requirements should be influenced as least modification. Hence we propose only the radiated emission requirement test range and radiated immunity requirement test exclusion band to be considered. For the test frequency range, the main concern is the lowest test frequency range currently as 30kHz for radiated emission which is not suitable for normal radiated test perspective. For the exclusion band, the main concern is for features as CA and DC, how many combinations need to be considered and how to deal with the “combined exclusion band”.

Observation 2: Requirements modification are limited to radiated emission lower edge and radiated immunity exclusion band.
2.2   Configuration completion

There are two aspects on the test configuration of EMC test. Currently in the TS 38.124, there are two parts declaring the test configuration as sub-clause 4.2 and sub-clause 8.1/9.1. 
For the sub-clause 4.2 Arrangements for establishing a communication link, it declares the “call set-up procedure and throughput test loop set-up”. For example, as listed in the specification: 
[image: image3.png]The DTX shall be disabled;~
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transmitting and/or receiving (UL/DL) bit rate for reference test channel shall be the reference measurement
channel as specified in annex A in TS 38.101-1 [3] with parameters specified in table 7.3.2-1 and table 7.3.2-2 in
TS 38.101-1 [3]:¢

Adequate measures shall be taken to avoid the effect of the unwanted signal on the measuring equipment;+

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.«’

When the EUT is required to be in the idle mode the following conditions shall be met.«

UE shall be camped on a cell
UE shall perform Location Registration (LR) before the test, but not during the test:+
UE’s neighbour cell list shall be empty:+

Paging repetition period and DRX cycle shall be set to minimum (shortest possible time interval).«




The 40dB and 15dB as the wanted signal level of immunity and emission test is marked red as they should be one of the important issue to be studied. As both of them are relative value to the reference sensitivity, corresponding deltaRIB and and MSD for CA and DC cases should be taken into account.

Observation 3: The establishment of communication link is based on referense sensitivity and corresponding deltaRIB and MSD need to be taken into account.

In the last, as defining conformance testing specs, the test configuration table apply to each RF requirement in the test specification TS 38.521-1/-2/-3/-4. But if we trigger back to LTE, there is no test configuration defined for EMC tests. Consequently, the EMC are done with no union test configuration and this leads to the unavailability to reproduce the test in different lab at different time. Consequently, it makes the test results un-comparable. Also UE vendors are not aware of the specific test configurations so they cannot debug the product properly.
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3 nitial Conditions
[+Test Environment as specified in 15 38.508-1 (5] | Normal, TLVL, TLVH. THIVL, THIVH
subclsuse 4.1
[FTest Frequencies as specifed in TS 38.508-1 5] | Low range, Nid range. High range (NOTE 4).
subclaused 3.1
[FTest Channel Bandwidths es speciied in 15 Towest, Wi, Highest (NOTE 4)
38.508-1 [5] subclause 43.1 Lowest UL / Lowest DL, Lowest UL / Highest DL (NOTE 3).
[+ Test SCS as specified in Table 5351 Lowest.
I Test Parameters.
[ TestiD- Downlink Configuration - Uplink Configuration -
R Modulation . | _RB allocation Modulation . RB allocation
SR CP-OFDM | FulRB (NOTE 1) DFT-s-OFDM QPSK REFSENS (NOTE 2)
QPSK.

[FNGTE 1. Full RE sliocation shall be used per each SCS and channel BV ss specified in Table 7.3.2.4.1-2

NOTE 2 REFSENS refers to Table 7.3 2 4 1-3 which defines uplink RB configurstion and start RS location for esch
SCS, channel BW snd NR bend.

NOTE 3: Additionsl test points selected ccording to asymmetric channel bandwidths specified in clause 5.3.8. DL
channel bandwidth shail be selected first.

NOTE 4: For n70. in addition to default test configurations, sdditionsl configurations shall be used to verify reference
sensitivity requirements with the UE TX-RX frequency separstion of 205MHz (tsble 5.4.4-1): +
5 MHz CH BW with DL @ low range. UL @ mid range -
5 MHz CH BW with DL @ mid range. UL @ high range -
10 MHz CH BW with DL @ low range, UL @ high range

NOTE5: In 8 band where UE supports 4Rx. the test needs to be repested with only 2Rx antennas connected snd the
other antennas terminsted.





Figure 1 Test configuration table in TS 38.521-1
Observation 4: There is no test configuration table of EMC tests in test specification.
Currently the test specification are to be defined one to one mapping as TS 38.521-1/-2/-3/-4 are corresponding test specs to TS 38.101-1/-2/-3/-4. Hence, it we try to have a new EMC test configuration in RAN5, then there should be a new TS specifically for EMC tests. However, for the UE EMC specification TS 38.124, there is sub-clause 8.1 and 9.1 specifically defined for test configuration. Also after assessing the number of test configurations needed, we think there is no need to a new TS for this. Current TS 38.124 is enough with its sub-clause 8.1 and 9.1 to capture all the test configuration for EMC.
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Figure 2 Content of TS 38.124 
Observation 5: There is no test configuration currently defined in UE test specification.

Observation 6: UE EMC spec TS 38.124 has already has its own sub-clauses 8.1 and 9.1 for test configuration for emission and immunity tests.

Observation 7: TS 38.124 is enough with its own sub-clause to capture the UE test configuration.
3   Conclusions
In this contribution, we give discussion on UE EMC requirements with single carrier and other features and the observation and proposals are listed below:
Observation 1: CA and DC features as first priority for the UE EMC enhancement.

Observation 2: Requirements modification are limited to radiated emission lower edge and radiated immunity exclusion band.
Observation 3: The establishment of communication link is based on referense sensitivity and corresponding deltaRIB and MSD need to be taken into account.

Observation 4: There is no test configuration table of EMC tests in test specification.
Observation 5: There is no test configuration currently defined in UE test specification.

Observation 6: UE EMC spec TS 38.124 has already has its own sub-clauses 8.1 and 9.1 for test configuration for emission and immunity tests.

Observation 7: TS 38.124 is enough with its own sub-clause to capture the UE test configuration.
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