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1 Introduction
During the RAN4#95-e meeting, it was agreed  to have a new TS for IAB EMC according to WF[1]. 
There are some discussions on the TS skeleton and work splits for IAB EMC before the meeting. Based on the discussions, the TS skeleton is stable as in [2].
In this contribution, we discuss IAB emission requirements for IAB EMC and provide a TP for the specification based on [2].
2 Discussion
The agreements for radiated emission has been captured in the WF[1] which is shown below:
Emission requirement
For Radiated Emission requirement, wait to see the RF spurious emission outcome for further study.
For conducted emission requirement, it is agree to reuse the base station frame work and the wording are per requirement basis.
Based on the above, the BS RF conducted emission requirements shall be reused for IAB EMC conducted emission requirements. 
For the radiated emission, although there are no consensus for RF spurious emission, generally the spurious emission requirements are based on the ITU-R SM.329.
In current TS 38.113[3], the radiated emission limits for NR BS type 1-C and BS type 1-H are defined in Table 8.2.1.3-1 shown in the follow:
Table 1: Limits for NR BS type 1-C and BS type 1-H radiated emissions (cited form table 8.2.1.3-1 in TS 38.113 )
	Frequency Range
	Minimum requirement (e.r.p.) / Reference bandwidth
	NOTE

	30 MHz ≤ f < 1000 MHz
	-36 dBm/ 100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm/ 1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm/ 1 MHz
	1

	FDL,low - ΔfOBUE  < f < FDL,high +ΔfOBUE
	Not defined
	2,3

	NOTE 1:	This frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.
NOTE 2:	For BS capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported operating bands apply.
NOTE 3:	ΔfOBUE is defined in subclause 6.6.1 of TS 38.104 [2].



In addition, the radiated emission limits for NR UE operations in FR1 are defined in Table 8.2.4-1 in TS 38.124[4], and the boundary for the exclusion frequency ranges are defined in table 8.2.4-0 which is FOOB from the edge of the channel bandwidth, shown in the follow tables. 

Table 2. Radiated spurious emissions requirements for UE equipment supporting operations in FR1 only (cited form Table 8.2.4-1 in TS 38.124)
	Frequency range
	Maximum level (dBm)
	Measurement bandwidth
	Notes

	9 kHz ≤ f < 150 kHz
	-36
	1 kHz 
	

	150 kHz ≤ f < 30 MHz
	-36
	10 kHz 
	

	30 MHz ≤ f < 1000 MHz
	-36
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30
	1 MHz
	

	
	-25
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30
	1 MHz
	2

	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:	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.



Table 3: Boundary between NR out of band and general spurious emission domain (cited from Table 8.2.4-0 in TS 38.124 )
	Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel 
	BWChannel + 5



For EMC radiated emission, the test is applicable to BS type 1-C and BS type 1-H. For BS type 1-O and BS type 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.104, and conforming to the test requirement in TS 38.141-2.
It can be seen from table 2, the radiated emissions emission for UE EMC and BS EMC are almost the same. Actually it comes from ITU-R SM.329. It shall be noted for UE EMC, the frequency range should be from 30MHz for radiated emission and the exclusive areas are different for UE and BS. 
For the last column in table 2, the frequency range is ‘12.75 GHz < f < 26 GHz’, which is applied to band that the upper frequency edge of the UL Band more than 5.2 GHz. According to TS38.174, the operating bands are designed for NR IAB are shown in table 4 as follow..
Table 4:NR IAB operating bands in FR1(cited from Table 5.2-1 in TS 38.174 )
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2469 MHz – 2690 MHz
	2469 MHz – 2690 MHz
	TDD

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD



It can be seen that all of the NR IAB in FR1 operating are all TDD mode. The uplink operating bands are the same as downlink operation band, and the highest frequency is 5000MHz (i.e. band n79), the 5th harmonic equals to 25G, which means UE EMC and BS EMC are the same.
Considering the possible different implementations for IAB MT and IAB DU, where the MT and DU may be deployed in one enclose, or in different enclosures. No matter which implementations, the IAB MT and IAB DU should be tested at the same time with different link configuration. For the radiated emission, we propose to use a common table to cover the requirements for both IAB MT and IAB DU, shown in table 5.

Table 5.  Limits for radiated emissions for IAB
	Frequency Range
	Minimum requirement (e.r.p.) / Reference bandwidth
	NOTE

	30 MHz ≤ f < 1000 MHz
	-36 dBm/ 100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm/ 1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm/ 1 MHz
	1

	FDL,low - ΔfOBUE  < f < FDL,high +ΔfOBUE
	Not defined
	2,3

	FUL,low - FOOB  < f < FUL,high + FOOB
	Not defined
	4,5

	NOTE 1:	This frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.
NOTE 2:	For IAB-DU capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported operating bands apply.
NOTE 3:	ΔfOBUE is defined in subclause 6.6.1 of TS 38.104.
NOTE 4:	For IAB-MT capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported operating bands apply.
NOTE 5:	FOOB is defined in subclause 6.5.3 of TS 38.101-1.


3 Conclusion
[bookmark: OLE_LINK1]In this paper, we give some discussion on IAB EMC emission requirement. 
For conduct emission requirements, the BS RF conducted emission requirements shall be reused. 
For radiated emission requirements, only type 1-H is considered. Although there are no consensus for RF spurious emission, generally the spurious emission requirements are based on the ITU-R SM.329. Considering the spurious emission requirements for UE and BS are almost the same, we propose to to use a common table to cover the requirements for both IAB MT and IAB DU.
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[bookmark: _Toc47130390][bookmark: _Toc47081156]8.1	Test configurations
[bookmark: _Toc486867075]Texts will be added.
[bookmark: _Toc47081157][bookmark: _Toc47130391][bookmark: _GoBack]8.2	Radiated emission
Texts will be added.
8.2.1	Radiated emission, IAB
Texts will be added.
8.2.2	Radiated emission, ancillary equipment
This test is only applicable to ancillary equipment not incorporated in the radio equipment and intended to be measured on a stand-alone basis, as declared by the manufacturer. This test shall be performed on a representative configuration of the ancillary equipment.
This test is not applicable for ancillary equipment incorporated in the radio equipment, or for ancillary equipment intended to be measured in combination with the radio equipment. In these cases, the requirements of the relevant product standard for the effective use of the radio spectrum shall apply.
8.2.2.1	Definition
This test assesses the ability of ancillary equipment to limit unwanted emission from the enclosure port.
8.2.2.2	Test method
The test method shall be in accordance with CISPR 32[xx].
8.2.2.3	Limits
The ancillary equipment shall meet the limits according to CISPR 32[xx] table A.4 and table A.5.
For the referred limit values, the following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
[bookmark: _Toc47130392][bookmark: _Toc47081158]8.3	Conducted emission DC power input/output port
Texts will be added.
If the DC power cable of the radio equipment is intended to be less than 3 m in length, and intended only for direct connection to a dedicated AC to DC power supply, then the measurement shall be performed only on the AC power input of that power supply as specified in subclause 8.4.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
8.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the DC power input/output ports.
8.3.2	Test method
The test method shall be in accordance with CISPR 32 [xx] and the Artificial Mains Network (AMN) shall be connected to a DC power source.
In the case of DC output ports, the ports shall be connected via an AMN to a load drawing the rated current of the source.
A measuring receiver shall be connected to each AMN measurement port in turn and the conducted emission recorded.
The equipment shall be installed with a ground plane as defined in CISPR 32 [xx]. The reference earth point of the AMN shall be connected to the reference ground plane with a conductor as short as possible.
8.3.3	Limits
The equipment shall meet the limits according to CISPR 32 [xx] table A.9, which are defined for average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
Where there is a step in the referred limit values, the lower value shall be applied at the transition frequency.
[bookmark: _Toc47130393][bookmark: _Toc47081159]8.4	Conducted emissions, AC mains power input/output port
Texts will be added.
This test is applicable to equipment powered by the AC mains.
This test is not applicable to AC output ports which are connected directly (or via a circuit breaker) to the AC power port of the EUT.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
8.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the AC mains power input/output ports.
8.4.2	Test method
The test method shall be in accordance with CISPR 32 [xx].
8.4.3	Limits
The equipment shall meet the limits according to CISPR 32 [xx] table A.10, which are defined for the average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
For the referred limit values following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres the limits given in CISPR 32 [xx] table A.9 shall be used.
[bookmark: _Toc47130394][bookmark: _Toc47081160]8.5	Conducted emissions, telecommunication port
Texts will be added.
This test is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication ports.
This test shall be performed on a representative configuration of radio equipment, the associated ancillary equipment, or a representative configuration of the combination of radio and ancillary equipment.
8.5.1	Definition
This test assesses the EUT unwanted emission present at the telecommunication ports.
8.5.2	Test method
The test method shall be in accordance with CISPR 32 [xx].
8.5.3	Limits
The telecommunication ports shall meet the limits according to CISPR 32 [xx] table A.12.
For the referred limit values, following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in CISPR 32 [xx] table A.11 may be used.
[bookmark: _Toc47130395][bookmark: _Toc47081161]8.6	Harmonic Current emissions (AC mains input port)
Texts will be added.
The requirements of IEC 61000‑3‑2 [xx] for harmonic current emission apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16A per phase, IEC 61000-3-12 [xx] applies.
[bookmark: _Toc47130396][bookmark: _Toc47081162]8.7	Voltage fluctuations and flicker (AC mains input port)
Texts will be added.
The requirements of IEC 61000‑3‑3 [xx] for voltage fluctuations and flicker apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16 A per phase, IEC 61000-3-11 [xx] applies.
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