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1. Introduction
In RAN4#98-e, the discussion on NR repeater started and the baseline for consideration of RF requirements were approved [1]. There are remaining open issues.
In this contribution, we provide our views on emission requirements for FR1 NR repeater.
2.	Discussion
Firstly, in RAN4#98-e, it was agreed that the test for FR1 NR repeater is conducted test only and the test for FR2 NR repeater is OTA test only. So we discuss on FR1 repeater in this contribution.
2.1	OBUE and spurious emission conducted requirements
At the RAN4#98-e meeting, the WF on NR repeater RF requirements [1] was approved and captured remaining open issues on FR1 OBUE and spurious emission requirements as below.
	RAN4#98-e [1]
· BS operating band unwanted emissions and transmitter spurious emissions follow BS specification for appropriate requirements. Further discussion is needed about whether to include extra requirements as follows:
· UE related requirements
· uplink BS receiver protection requirements
· absolute BS ACLR & other equivalent requirements
· Receiver spurious emission for TDD
· Co-existence with other systems in the same geographical area 
· Co-location with base station
· the applicable class(es)



In terms 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 1: The requirements for receiver spurious emission are specified for BS and IAB 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, then 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 2: If the receiver spurious emission requirements for TDD don’t exist, then 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 one for Base Station.
On the other hands, there are the receiver spurious emission requirements for FDD operation. However, there are a description in TS 38.104 as follows:
“For antenna connectors / TAB connectors supporting both RX and TX in FDD, the RX spurious emissions requirements are superseded by the TX spurious emissions requirements, as specified in clause 6.6.5.”
If the repeater which supports Rx and Tx by different antenna connector can be assumed, the receiver spurious emission requirements for FDD is needed. Therefore, RAN4 check whether the FDD repeater is assumed to have different antenna connectors between Rx and Tx. If RAN4 have concluded that there are no FDD repeater having those antenna connectors, then the receiver spurious emission requirements for FDD becomes not to be needed.
Proposal 2: RAN4 check whether the FDD repeater is assumed to have different antenna connectors between Rx and Tx.
Proposal 3: In RAN4 have concluded there are FDD repeaters having the different antenna connector for Rx and Tx, respectively. Then RAN4 specify the receiver spurious emission requirements for FDD repeater.

2.2	Output intermodulation
At the RAN4#98-e meeting, the WF on NR repeater RF requirements [1] was approved and captured remaining open issues on FR1 Output intermodulation as below.
	RAN4#98-e [1]
· FFS on output intermodulation, following aspects should be considered
· Whether to refer to BS Tx intermodulation requirements
· Whether to refer to LTE repeater output intermodulation requirements



In 3GPP LTE repeater specification TS 36.106 and NR BS specification TS 38.104, the requirements for interfering and wanted signals for output intermodulation and Tx intermodulation are defined respectively as below:
	TS 36.106
Table 12.1-1 Interfering and wanted signals for the output intermodulation requirement
	Parameter
	Value

	Wanted signal
	E-UTRA signal of maximum channel bandwidth BWChannel

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from wanted signal carrier centre frequency
	-BWChannel /2 - 12.5 MHz
-BWChannel /2 - 7.5 MHz
-BWChannel /2 - 2.5 MHz
BWChannel /2 + 2.5 MHz
BWChannel /2 + 7.5 MHz
BWChannel /2 + 12.5 MHz

	NOTE:	Interfering signal positions that are partially or completely outside of the downlink operating band of the repeater are excluded from the requirement.



TS 38.104
Table 6.7.2.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.






The interfering signal type for LTE repeater is fixed as channel bandwidth 5MHz. On the other hands, the interfering signal type for NR Base Station is applied the minimum BS channel bandwidth with 15 kHz SCS of the supported band.
Since the 5MHz of channel bandwidth may not be supported by the repeater depending on supported band, it would be better to adopt the requirements for BS as baseline.
Proposal 4: RAN4 consider the requirement for Tx intermodulation for BS as the baseline of requirements for output intermodulation.
3.	Conclusion
In this contribution, we provide views on emission requirements for FR1 NR repeater. The following observations and proposals are obtained.
OBUE and spurious emission (Receiver spurious emission):
Observation 1: The requirements for receiver spurious emission are specified for BS and IAB and they have the same basic limit.
Observation 2: If the receiver spurious emission requirements for TDD don’t exist, then 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 one for Base Station.
Proposal 2: RAN4 check whether the FDD repeater is assumed to have different antenna connectors between Rx and Tx.
Proposal 3: In RAN4 have concluded there are FDD repeaters having the different antenna connector for Rx and Tx, respectively. Then RAN4 specify the receiver spurious emission requirements for FDD repeater.
Output intermodulation:
Proposal 4: RAN4 consider the requirement for Tx intermodulation for BS as the baseline of requirements for output intermodulation.
References
[1] R4- 2103882, “WF for NR repeater RF requirements”, CMCC, RAN4 #98-e, February 2021
image1.wmf
÷

ø

ö

ç

è

æ

-

±

=

2

1

n

BW

f

Channel

offset


oleObject1.bin

