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1 Introduction
It has been agreed that the IAB-DU will adopt the same spurious emission requirements as the BS. The BS has different requirements for TX and RX which are derived in some part by the regulatory requirements.
Those same regulatory requirements have different definitions in some cases for UE emissions.
There have been some agreements on emissions for the IAB-MT so far but some are open, whilst we do not believe that existing definitions for BS and UE should necessary bind the definition of the IAB-MT it is perhaps sensible to treat the IAB-MT consistently with respect to regulation.
This paper looks at the regulator definitions and the current agreements for the IAB-MT spurious emissions.
2 Discussion
There have been a number of agreements already on spurious emissions:
IAB-DU
Tx spurious emissions 
	R4-2002498  - Import from NR BS specs
Rx spurious emissions
I find no reference to any agreement on Rx emissions but it would seem using BS Rx requirements is the only option.
IAB-MT
Tx spurious emissions 
	R4-2002498  - open issue, options in R4-2002373
		Option 1: Agree to re-use the UE requirements
		Option 2: Further discussion what other options are available.
Rx spurious emissions
R4-2002483 -		Reuse BS RX spurious emission requirement for IAB

The open issue appears to be Tx spurious emissions for IAB-MT

2.1 IAB-MT Tx spurious emissions
CAT B emssiosn are based on the European regulation which has recently been updated to cover AAS and FR2. The updates are docuemnts in Recommendation 74-01 and have been applied to the NR specifications.
74-01 defines the following (relevant) types of equipment:
2.1.1 Terminals and Base Stations (in transmit mode), except the equipment specified below
2.1.4 Receivers and idle/standby transmitters except the equipment specified below
2.1.6 Base Stations using AAS and beamforming with integrated antennas operating below 6 GHz
2.1.7 Base Stations using AAS and beamforming with integrated antennas operating above 24.25 GHz (Note 5)
2.1.8 Terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas
Applying these descriptions to out equipment types:
FR1 traditional BS (type 1-C) and UE transmitters are both covered by 2.1.1
FR1 traditional BS (type 1-C) and UE receivers are both covered by 2.1.4
FR1 AAS (type 1-H, 1-O) are covered by 2.1.6
FR2 BS (type 2-O) covered by 2.1.7
FR2 UE are covered by 2.1.8
AAS both FR1 and FR2 limits are applicable to both TX and Rx.
For FR1 conducted the requirements for BS and UE are the same, so effectively either could be used, however the primary focus of IAB is directional systems so we should consider the AAS (FR1 and FR2) requirements.
For the FR1 receiver the conducted requirements (for BS and UE) is tougher than the OTA requirement, this is due to the TDD nature of most OTA systems and also the difficulty is separating Tx and RX emissions OTA. AS we have no OTA UE for FR1 but we do have an OTA IAB_MT, it makes sense to adopt the FR1 AAS emissions requirements certainly for the Rx. It can be argued that as FR1 conducted BS and UR have the same requirements then it makes sense for FR1 OTA requirements to be the same. 
As such the existing decision that The IAB-MT receiver uses the BS requirements is good.
The transmitter emissions however is an open issue. The AAS transmitter requirements are tougher than the conducted requirements as they are the same level but apply to multiple Tx rather than just 1. However they are the only emissions requirements available for FR1 OTA. Unless we want to add a new equipment type to 74-01 then FR1 Tx emission will have to use 2.1.6. As such the IAB-MT Tx spurious emissions just also be the same as the BS (there is no equivalent OTA UE!)
Proposal 1: FR1 IAB-MT Tx spurious emissions are the same as the BS (type 1-H, 1-O) 
For FR2 we have separate OTA requirements for both BS and UE, Note, we have already agreed that the BS receiver spurious emissions will be used for the IAB-MT. This is effectively the same as saying we will use the BS requirements as there is no separation of Tx and Rx for FR2 in regulation.
Whilst it could be argued that an IAB-MT is either like a BS or like a UE for the purposes of regulation, it would be difficult to argue that it’s is a BS for Rx and a UE for Tx!
Proposal 2: FR2 Tx and Rx spurious emission are based on the same node type (either BS or UE)

	2.1.7
	Base Stations using AAS and beamforming with integrated antennas operating above 24.25 GHz (Note 5)
	9 kHz . f . 1 GHz
	-36 dBm (Note 5) (Note 6)

	
	
	1 GHz < f . 18 GHz
	-30 dBm (Note 5) (Note 6)

	
	
	18 GHz < f . FUPPER (see recommends 3)
	-20 dBm/10 MHz (other limits apply for specific frequency separations, see Figure 7) (Note 6)

	
	
	
	

	2.1.8
	Terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas
	9 kHz . f . 1 GHz
	-36 dBm (Note 6)

	
	
	1 GHz < f . 7.25 GHz
	-30 dBm (Note 6)

	
	
	7.25 GHz < f . FUPPER (see recommends 3)
	-13 dBm/MHz and

	
	
	
	-10 dBm/100 MHz (Note 6) (Note 7) (Note 8)



The main difference between the BS and the UE is above 7.25GHz the UE measurement BW is wider, this allows a higher level of narrow band interferer to be present although the total noise in the wide measurement BW’s is the same 
i.e. if measuring noise then -30dBm/1MHz is equivalent to -20dBm/10MHz  is equivalent to -10dBm/100MHz
So a BS would always pass the UE specification but a UE may not pass the BS specification.
It can also be noted that the UE FR2 Rx emissions requirement (in 38.101-2) is much stricter than the requirement called for by 74-10. It is the same as the FR1 limit. 
In addition the BS has some additional relaxations around the operating band which are not present for the UE for example plotting the UE requirement on top of the BS requirement:
[image: ]
The UE SE requirements in 38.101-2 start at 2x MBW outside the specified channel, hence they have no accommodation for relaxation for the operating band. 
So we have the situation where:
· UE specifications allows for higher narrow band interferer levels
· BS specifications allow for relaxation round the operating band

So neither is clearly “relaxed” compared to the other. Each has some specific relaxations which are suited to the likely implementation of either the UE or the BS.
In summary:
	　
	TX
	RX

	BS
	relaxations around the operating band
	same as TX 

	UE
	MBW relaxation allows -10dBm narrow band emissions down to 7.25GHz
	38.101-2 has 17dB tougher requirements than 74-01.



As the different types of relaxations are based on limitations of the hardware the choice of requirement type should be based on the implementation. The UE high power narrow band relaxation is based on the UE using an IF architecture (IF between 7.25GHz and 24GHz) and not being able to filter the LO due to the compact nature of the implementation and potential insertion loss. As an IAB-MT is an installed piece of equipment and does not have the same battery lifetime and size restrictions as a UE as well as having a more controlled (an probably larger) antenna even if the TRX architecture is similar to the UE it’s not clear that the same restrictions apply to an IAB-MT implementation that do to a UE.
Certainly for a wide area IAB-MT we think the node will be very similar to a BS in terms of output power, antenna gain etc. as such it will require the operating band relaxations available to the BS hence the spurious emissions requirements should be based on the BS.
Proposal 3: wide area IAB-MT transmitter (and hence Rx) spurious emissions are based on BS (type 2-O)
As the “2nd” IAB-MT class is not yet defined it is difficult to make any agreements on that yet, although clearly it would seems preferable to use the same emissions requirements for all classes.
3 Summary
This paper has looked at the spurious emissions requirements for the IAB-MT with respect to the restrictions in ECC recommendation 74-01. In some cases the recommendations treat Tx and Rx separately and in others they have a common requirement. It is important that IAB specifications take a consistent approach as to how we defined the node so that regulation is applied consistently. AS such the following proposals are made:
Proposal 1: FR1 IAB-MT Tx spurious emissions are the same as the BS (type 1-H, 1-O) 
Proposal 2: FR2 IAB-MT Tx and Rx spurious emission are based on the same node type (either BS or UE)
Proposal 3: wide area IAB-MT transmitter (and hence Rx) spurious emissions are based on BS (type 2-O)
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