3GPP TSG-RAN WG4 Meeting #96-e
                                 R4-2010604 
Hangzhou, China, 15 – 19 May, 2017
Title: 
Discussion on UE EMC requirements for CA and DC cases
Source: 
Xiaomi
Agenda item:
4.3.1
Document for:
Discussion
1   Background
In the last meeting, RAN4 has finished most part of UE EMC specification TS 38.124[1]. However, as the RF core requirement has been differentiated into different CA and DC cases, similar concern has been raised regarding the UE EMC requirements and we believe it is needed to further discuss these requirements case by case. In this paper, we try to conclude minimum impact on current EMC core requirement.
2   Discussion

2.1   Overview

In current TS 38.101-1[2], with UE supporting different features, different suffixes have been defined to add 2nd level additional requirements and it is required as “A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffix A, B, C, D and E)”. Corresponding suffixes representing the features are shown below as table 1:
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


The UE EMC requirements are listed in TS 38.124[1] chapter 7 with applicability table 2-1 and 2-2 shown below.

For all these requirements, throughout the spec[1], the UE EMC requirements haven’t indicate any different suffix and normally it is understood as requirements for single carrier cases. 
Observation 1: Currently UE EMC requirements are only defined for single carrier case.
The question here is whether additional requirements are needed for the shown different features. In this paper we will discuss separately for emission and immunity requirements.
2.2   Emission requirements
For emission requirements, there are 5 core requirements defined. Based on the second column of table 2-1 “application”, it can be seen that radiated emission requirement apply to the enclosure while other requirements (conducted emission, harmonic current emission and voltage fluctuation and flickers) apply to DC power input/output and AC mains input/output ports. For these requirements without radiated emission requirements, the test are usually based on the current drawn by most of the power source part of the UE which means these test results are mostly feature agnostics.
Observation 2: Conducted emission, harmonic current emission and voltage fluctuation and flickers test results are feature agnostic.

Proposal 1: Conducted emission, harmonic current emission and voltage fluctuation and flickers requirements are defined for single carrier only (General requirement, keep the same as current TS 38.124).
However, for radiated emission requirements, currently the requirement of UE EMC TS 38.124 subclause 8.2.4 are the same as UE RF TS 38.101-1 subclause 6.5.3. The radiated emission test is for both UE and its ancillary equipment. For the requirement of ancillary equipment shall not be influenced by different feature of UE so current requirement stay the same for ancillary equipment.

Proposal 2: Current general radiated emission requirement apply to ancillary equipment.

But for UE radiated emission requirement, similar cases as for UE spurious emission requirement, additional requirements will be needed for different features and based on TS 38.101-1[2]. To be more detailed, CA/UL MOMO and V2X features have different requirements.
Proposal 3: Additional radiated emission requirements are needed for CA/UL MIMO and V2X features.
2.3   Immunity requirements
For the UE EMC immunity requirements, similar analysis for the requirements based on the application ports, the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements are all based on the DC/AC/signal ports and the test results are feature agnostics.
Observation 3: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements test results are feature agnostic.

Proposal 4: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements are defined for single carrier only(General requirement, keep the same as current TS 38.124).


For the ESD test and Radiated immunity requirements, these two are testing the UE’s resistibility under certain outside burst. The performance criteria is based on the throughput of the UE. In this case, the SNR and demodulation capability of the UE is tested with certain disturbances. Also considering the subclause 4.2 of TS 38.124[1] that the communication link is established by:

“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];”

So different reference sensitivity level shall apply for different features considering the ΔRIB,c for CA/SUL and V2X features.

Observation 4: ΔRIB,c for CA/SUL and V2X features shall be considered when perform the ESD and RI test when establishing the communication link.

Furthermore, the RI test need to consider the RX exclusion band. For single carrier case, the RX exclusion band is defined in subclause 4.4 of [1] as: “FDL,low – 85 < f < FDL,high + 85 (MHz)”. These need to be clarified when considering CA and DC cases.

For intra-band CA, regardless contiguous or non-contiguous, the RX exclusion band stays the same.

For inter-band CA, the RX exclusion band will be the combination of the exclusion band for each operating band.

For EN-DC and NR-DC, similar approach apply that the RX exclusion band will be the combination of the exclusion band for each operating band.

Proposal 5: For UE support inter-band CA and DC, the RX exclusion band will be the combination of the exclusion band for each operating band.
Table 2-1: Emission applicability

	
	
	Equipment test requirement
	
	

	Phenomenon
	Application
	Equipment connected to fixed AC or DC power installations
	Equipment connected to vehicular DC supplies
	Equipment powered by integral battery
	Reference clause in the present document
	Reference standard

	Radiated emission
	Enclosure 
	applicable 
	applicable 
	applicable 
	8.2
	ITU-R SM.329 [5]

TS 38.101-1 [3]

	Conducted emission
	DC power input/output port
	applicable
	applicable
	not applicable
	8.3
	CISPR 32 [20], 
CISPR 16‑1 [7]

	Conducted emission
	AC mains input/output port
	applicable
	not applicable
	not applicable
	8.4
	CISPR 32 [20]

	Harmonic current emissions
	AC mains input port
	applicable
	not applicable
	not applicable
	8.5
	IEC 61000-3-2 [8]

	Voltage fluctuations and flicker
	AC mains input port
	applicable
	not applicable
	not applicable
	8.6
	IEC 61000-3-3 [9]


Table 2-2: Immunity applicability

	
	
	Equipment test requirement
	
	

	Phenomenon
	Application
	Equipment connected to fixed AC or DC power installations
	Equipment connected to vehicular DC supplies
	Equipment powered by integral battery
	Reference clause in the present document
	Reference standard

	RF electro​magnetic field (80 MHz to 6000 MHz)
	Enclosure
	applicable
	applicable
	applicable
	9.2
	IEC 61000‑4‑3 [10]

	Electrostatic discharge
	Enclosure
	applicable
	applicable
	applicable
	9.3
	IEC 61000‑4‑2 [11]

	Fast transients common mode
	Signal and control ports, DC and AC power input ports
	applicable
	not applicable
	not applicable
	9.4
	IEC 61000‑4‑4 [12]

	RF common mode

0.15 MHz to 80 MHz
	Signal and control ports, DC and AC power input ports
	applicable
	applicable
	applicable
	9.5
	IEC 61000‑4‑6 [13]

	Transients and surges, vehicular environment
	DC power input ports
	not applicable
	applicable
	not applicable
	9.6
	ISO 7637 Part 1 [14]

and

ISO 7637 Part 2 [15]

	Voltage dips and interruptions
	AC mains power input ports
	applicable
	not applicable
	not applicable
	9.7
	IEC 61000‑4‑11 [16]

	Surges, common and differential mode
	DC and AC power input ports
	applicable
	not applicable
	not applicable
	9.8
	IEC 61000‑4‑5 [17]


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: Currently UE EMC requirements are only defined for single carrier case.
Observation 2: Conducted emission, harmonic current emission and voltage fluctuation and flickers test results are feature agnostic.

Proposal 1: Conducted emission, harmonic current emission and voltage fluctuation and flickers requirements are defined for single carrier only (General requirement, keep the same as current TS 38.124).

Proposal 2: Current general radiated emission requirement apply to ancillary equipment.
Proposal 3: Additional radiated emission requirements are needed for CA/UL MIMO and V2X features.
Observation 3: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements test results are feature agnostic.

Proposal 4: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements are defined for single carrier only(General requirement, keep the same as current TS 38.124).

Observation 4: ΔRIB,c for CA/SUL and V2X features shall be considered when perform the ESD and RI test when establishing the communication link.

Proposal 5: For UE support inter-band CA and DC, the RX exclusion band will be the combination of the exclusion band for each operating band.
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