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1. Introduction
In RAN4 #102-e, the core requirements for NR repeater were all agreed. However, upon closer check of agreed specification, we found a missing requirement (receiver spurious emissions) and a matter should be clarified related to ACLR requirements for FR1 repeater. In this contribution, we provide our views on these issues.
2.	Discussion
2.1	Receiver spurious emissions
In RAN4#99-e, it was agreed to specify the requirements for receiver spurious emissions for FR1 TDD repeater. The agreement is as follows:
	RAN4#99-e [1]
Spurious emissions: 
· reuse the same general spurious requirements for category B for UL.
· define receiver spurious for TDD repeater.



However, regarding the clause 6.5 in current specification TS38.106 v17.0.0, there are no receiver spurious emissions limits. Therefore, RAN4 should reflect the requirements.
Observation 1: Defining Rx spurious emissions limits for FR1 TDD repeater was agreed but the requirements have not been reflected in current specification.
In RAN4#99-e, in terms of the required limits, it was discussed as tentative agreement that the same limits as for BS would be sufficient for repeater Rx spurious emissions limits. If we refer to the BS, UE, and IAB requirements, the values required for each Rx spurious emissions are the same as follows:
	TS 38.104 V17.5.0

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, n96 and n102.



TS 38.174 V17.0.0
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.



TS 38.101-1 V17.5.0
Table 7.9-1: General receiver spurious emission requirements
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	30 MHz  f < 1 GHz
	100 kHz
	-57 dBm
	

	1 GHz  f  12.75 GHz
	1 MHz
	-47 dBm
	

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

	12.75 GHz – 26 GHz
	1 MHz
	-47 dBm
	3

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.
NOTE 2:	Applies for Band that the upper frequency edge of the DL Band more than 2.69 GHz.
NOTE 3:	Applies for Band that the upper frequency edge of the DL Band more than 5.2 GHz.







Since there are only a conducted type (type 1-C) for NR FR1 repeater, the basic idea is the same as BS type 1-C. However, for FDD repeater, the Rx spurious emissions are not applied because they transmit signals simultaneously from antenna connectors in both BS and UE sides in operation. Therefore, Rx spurious emission shall be applied only to TDD repeater when Rx spurious emission requirements of BS type 1-C are applied to NR FR1 repeater.
For above reasons, we propose to reflect the requirements for Rx spurious emissions for TDD repeater based on the description for BS type 1-C with appropriate modifications for repeater. In addition, since Rx spurious emission is one of the unwanted emissions, we think clause 6.5 is a good place to add it.
Proposal 1: RAN4 reflect the Rx spurious emissions limits for TDD repeater in clause 6.5 for TS 38.106 based on the description for BS type 1-C with appropriate modifications for repeater.
The corresponding draft CR to above correction can be found in [2].
2.2	ACLR
The second issue is ACLR. There are relative limits and absolute limits for DL and for UL WA class. Since the same idea of BS ACLR were applied for NR repeater except for UL LA class, we think the least stringent value between relative limits and absolute limits are applied as minimum requirement.
However, regarding current description on ACLR in TS 38.106, just written all requirements but the applicability does not be captured. When it comes to BS specification, the applicability is captured in the clause for “minimum requirements for BS” by the word “whichever is less stringent” as follows:
	TS38.104 V17.0.0
6.6.3.3	Minimum requirement for BS type 1-C
The ACLR (CACLR) absolute basic limits in table 6.6.3.2-2, 6.6.3.2-3a or the ACLR (CACLR) limits in table 6.6.3.2-1, 6.6.3.2-2a or 6.6.3.2-3, whichever is less stringent, shall apply for each antenna connector. 
For Band n41 and n90 operation in Japan, absolute ACLR limits shall be applied to the sum of the absolute ACLR power over all antenna connectors for BS type 1-C.



We guess the reason for missing the applicability for ACLR limits is the marge of the sections for basic limits and minimum requirements in previous meeting. Therefore, it is necessary to add a sentence to clarify it.
Observation 2: The applicability of ACLR relative and absolute limits were missing in current specification.
Proposal 2: RAN4 add a sentence to clarify the applicability of ACLR relative and absolute limits. 
The corresponding draft CR to above correction can be found in [2].
3.	Conclusion
In this contribution, we provide views on receiver spurious emissions and the applicability of ACLR limits for FR1 repeater. The following observations and proposals are obtained.
Observation 1: Defining Rx spurious emissions limits for FR1 TDD repeater was agreed but the requirements have not been reflected in current specification.
Observation 2: The applicability of ACLR relative and absolute limits were missing in current specification.

Proposal 1: RAN4 reflect the Rx spurious emissions limits for TDD repeater in clause 6.5 for TS 38.106 based on the description for BS type 1-C with appropriate modifications for repeater.
Proposal 2: RAN4 add a sentence to clarify the applicability of ACLR relative and absolute limits. 
The corresponding draft CR to above proposals can be found in [2].
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