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1 Introduction

This contribution addresses radiated emissions requirements for FR2 repeaters.
2 Discussion
2.1 Downlink emissions
In the downlink for the BS, the relative ACLR requirement is 26-28dB (depending on the sub-portion of the FR2 range). There is also an absolute ACLR requirement of -13dBm/MHz for Wide Area BS or -20dBm/MHz for medium range / local area BS. The least stringent of the absolute or relative ACLR requirement applies. Thus, the ACLR requirement that is applicable will depend on the BS output power, bandwidth and type of BS. The table below indicates the maximum BS output power levels for which the absolute ACLR remains applicable for different combinations of bandwidth, frequency and BS type.
	Frequency subportion
	Bandwidth
	BS Max TX power for absolute to be applicable (Wide area)
	BS Max TX power for absolute to be applicable (MR, Local area)

	24.25 – 33.4
	50 
	32
	25

	
	100
	35
	28

	
	200
	38
	31

	
	400
	41
	34

	37-52.6
	50 
	30
	23

	
	100
	33
	26

	
	200
	36
	29

	
	400
	39
	32


For a repeater, there is a need to relate the repeater passband to the bandwidth assumed for the adjacent channel. If the passband would contain only one carrier then this would be trivial. However, the passband may be wider than one carrier. The carrier configuration is a property of the gNB and UE but not the repeater. To simplify the definition of an adjacent channel emissions requirement for a repeater, we propose that a bandwidth of 200MHz is assumed for the adjacent carrier.
Proposal 1: Assume a bandwidth of 200MHz for the adjacent carrier.

Defining a relative ACLR for a repeater is not straightforward. However, for a 200MHz adjacent channel it is likely that the repeater power will not exceed the power level for which the absolute ACLR requirement is anyhow applicable in the case of a BS. For the repeater, therefore we propose to apply the absolute requirement of -13dBm/MHz (Wide Area) or -20dBm/MHz (MR, LA). This will give around the same level of protection to adjacent channels as the BS specification.

Proposal 2: Assume an absolute requirement of -13dBm/MHz (WA) or -20dBm/MHz (MR, LA) for the DL adjacent channel interference requirement.

The OBUE requirement for the BS is less stringent than the absolute ACLR requirement. We propose that the OBUE requirement should be applied. It will be passed anyhow as long as the adjacent channel emissions requirement is passed.

Proposal 3: For downlink apply the same OBUE requirement as for the BS.

Spurious emissions requirements outside of the band are regulatory and should also be applied.

Proposal 4: Apply the same spurious emissions requirements as for the BS.

Also, the additional requirement for EESS should be applied for the repeater.

Proposal 5: Apply the additional requirement for EESS.

2.2 Uplink emissions

In the UE specification, the ACLR is 16 or 17dB. For a power class 1 UE, this equates to 18-19 dBm total power in the adjacent channel and for other power classes, 10-11 dBm.
The SEM requirement for UEs is the same as the BS OBUE requirement, i.e. -5dBm/MHz for 10% of the bandwidth and -13dBm/MHz for other frequencies.

The total adjacent channel power in the adjacent channel generated by a UE just meeting the SEM requirement is indicated in the table below.
	Bandwidth
	Total adjacent channel power

	50MHz
	5.8 dBm

	100MHz
	8.8 dBm

	200MHz
	11.8 dBm

	400MHz
	14.8 dBm


As can be seen in the table, the SEM is more stringent than the ACLR for a PC1 UE. For bandwidths of 200MHz or less, the SEM is as stringent or more stringent than the ACLR.
With this in mind, we propose that the SEM requirement is applied for UL transmissions and that the bandwidth of the adjacent channel is assumed to be 200MHz. This is equivalent to the DL OBUE proposed in section 2.1.

Proposal 6: Apply the same SEM as in the UE specification, assuming the channel bandwidth to be 200MHz.

If the SEM is applied in this way then the ACLR requirement is redundant since the SEM is stricter.

Proposal 7: If proposal 6 is adopted, do not create an UL adjacent channel emissions requirement.

For UL transmissions, the spurious emissions requirements of the UE specification should be applied.
Proposal 8: Apply the spurious emissions requirement of the UE specification

There is no need for NS signaling to be interpreted by a repeater, but the NS specific emissions requirements should be applied as regional requirements.

Proposal 9: For UL transmissions, apply the NS requirements from the UE specifications as regional requirements.
3 Conclusion

Proposal 1: Assume a bandwidth of 200MHz for the adjacent carrier.

Proposal 2: Assume an absolute requirement of -13dBm/MHz (WA) or -20dBm/MHz (MR, LA) for the DL adjacent channel interference requirement.

Proposal 3: For downlink apply the same OBUE requirement as for the BS.

Proposal 4: Apply the same spurious emissions requirements as for the BS.

Proposal 5: Apply the additional requirement for EESS.

Proposal 6: Apply the same SEM as in the UE specification, assuming the channel bandwidth to be 200MHz.

Proposal 7: If proposal 6 is adopted, do not create an UL adjacent channel emissions requirement.

Proposal 8: Apply the spurious emissions requirement of the UE specification
Proposal 9: For UL transmissions, apply the NS requirements from the UE specifications as regional requirements.
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