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1. Introduction
In RAN4#98-bis-e, the discussion on emission requirements for NR repeater progressed and the agreements were captured in the WF [1]. There are remaining open issues.
In this contribution, we provide our views on Rx spurious emission requirements for FR1 NR TDD repeater.
2.	Discussion
At the RAN4#98-bis-e meeting, the WF on NR repeater RF requirements [1] was approved and captured remaining open issues on FR1 Rx spurious emission requirements as below.
	RAN4#98-bis-e [1]
· Only Tx spurious emission is sufficient and Rx spurious emission is not necessary for FDD repeater.
· FFS on whether Rx spurious emission is necessary for TDD repeater.



As captured in the WF, Tx spurious emission is sufficient and Rx spurious emission is not necessary for FDD repeater. This is because FDD repeater transmits signals both access-link and backhaul-link at the same time so there are no connector which is receiving only.
In terms of TDD repeater, the receiver requirements may be needed.
The simple image of TDD repeater is described as follow:
[image: ]
The above image shows DL transmission. In case of DL, the antenna connector in backhaul-link side is OFF (Rx) state and the antenna connector in access-link side is ON (Tx) state. In case of UL, the state of each antenna connector is inverted. Regarding TDD operation, their states are changed alternatively based on TDD UL/DL pattern, so Tx spurious emission requirements should be applied to ON state antenna connector and Rx spurious emission requirements should be applied to OFF state antenna connector. 
Observation 1: The states of each antenna connectors for access-link and backhaul-link in TDD repeater are alternatively changed, so Tx spurious emission requirements should be applied to ON state antenna connector and Rx spurious emission requirements should be applied to OFF state antenna connector.
Regarding of receiver spurious emission for TDD, there are the requirements for Base Station and for IAB in TS 38.104 and TS 38.174, respectively, as follows:
	TS 38.104
Table 7.6.2-1: General BS receiver spurious emissions limits
	Spurious frequency range
	Basic limits
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3

	12.75 GHz ‑ 26 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 5

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the UL operating band is reaching beyond 12.75 GHz.
NOTE 4:	The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause 6.6.1. For multi-band connectors, the exclusion applies for all supported operating bands.
NOTE 5:	Applies only for band n46 and n96.



TS 38.174
Table 7.6.3.1-1: General IAB-MT receiver spurious emissions limits
	Spurious frequency range
	Basic limits
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [16], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.
NOTE 3:	This spurious 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 4:	The frequency range from ΔfOBUE below the lowest frequency of the IAB-MT transmitter operating band to ΔfOBUE above the highest frequency of the IAB-MT transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause [6.6.1]. For multi-band connectors, the exclusion applies for all supported operating bands.






As shown above, the Base Station and IAB have the same basic limit for receiver spurious emission.
Observation 2: The requirements for receiver spurious emission are specified for Base Station and IAB-MT, and they have the same basic limit.
In addition, receiver spurious emission verifies the power of emissions generated or amplified in a receiver unit and is applied for transmitter OFF period for TDD. Therefore, if the requirements for receiver spurious emission for TDD don’t exist, there is no test requirements for the emission in TDD OFF period. RAN4 should consider the receiver spurious emission requirements based on the one for Base Station.
Observation 3: If the receiver spurious emission requirements for TDD don’t exist, there is no test requirements for the emission in TDD OFF period.
Proposal 1: RAN4 specify the receiver spurious emission requirements for TDD based on the requirements for Base Station.
3.	Conclusion
In this contribution, we provide views on emission requirements for FR1 NR repeater. The following observations and proposals are obtained.
Observation 1: The states of each antenna connectors for access-link and backhaul-link in TDD repeater are alternatively changed, so Tx spurious emission requirements should be applied to ON state antenna connector and Rx spurious emission requirements should be applied to OFF state antenna connector.
Observation 2: The requirements for receiver spurious emission are specified for Base Station and IAB-MT, and they have the same basic limit.
Observation 3: If the receiver spurious emission requirements for TDD don’t exist, there is no test requirements for the emission in TDD OFF period.
Proposal 1: RAN4 specify the receiver spurious emission requirements for TDD based on the requirements for Base Station.
References
[1] R4-2106112, “WF for NR repeater RF requirements”, CMCC, RAN4 #98-bis-e, April 2021
image1.png
Rx

Signal direction

Tx




