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1 Introduction

During RAN4#102, the repeater core specification was completed. In this contribution, we describe how the TX IM requirement is specified more stringently than the BS requirement and how this could be corrected.
2 Discussion

The repeater TX IM requirement is agreed as follows:

Table 6.8.2.1-1: Interfering and wanted signals for the output intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR signal, the maximum passband bandwidth with lowest SCS supported on that band

	Interfering signal type
	NR signal, the minimum passband bandwidth with 15kHz SCS supported on that band

	Interfering signal level
	Maximum Rated output power (Prated,out) in the passband – 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
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	NOTE:
Interfering signal positions that are partially or completely outside of the passband of the repeater are excluded from the requirement.


For reference, the BS TX IM requirement is depicted below.
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
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	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.


In the BS requirement, there are several aspects that are important to note:
· A basestation may support multiple carriers in the operating band, and they may be non-contiguous.

· The output power for the interferer is the BS rated total output power for the operating band – 30dB.

· The interfering signal has the lowest supported channel bandwidth, even if the BS is transmitting multiple carriers.

The repeater requirement is written around the concept of passbands. If there is a single passband in the operating band, then the repeater requirement will be in the main similar to the BS requirement (although there is still an issue with the definition of the interfering signal, as discussed below). However, if there is more than one passband in the operating band then the TX IM requirement will not be based on full output power in the passband and not be analogous to the BS requirement.
Individual issues with the TX IM formulation are as follows:

Wanted signal type:

The description of the wanted signal appears to assume a single passband in the band, or if there are multiple passbands, the passband with the maximum bandwidth. To be the same as the BS requirement then the NR signal should be input to all passbands. The signal should contain sufficient carriers to fill all of the passbands.

Proposal 1: Clarify wanted signal type to “NR signal, filling all supported passbands in the operating band and with sufficient carriers to fill each passband. Minimum supported SCS for the operating band”.

Interfering signal type:
The current text states that the interfering signal bandwidth should be the lowest passband bandwidth supported in the band. However, the passband may cover a large part of the band, possibly all of the band and several carriers. In the BS spec, the interfering signal bandwidth is the lowest channel bandwidth supported by the basestation.

The repeater is unaware of channel bandwidths and the term channel bandwidth is not defined in the repeater specification. To define a requirement, the lowest channel bandwidth supported in the operating band could be assumed. For many operating bands, this is 5MHz although for some it is 10MHz. However, specifying the requirement in this manner would necessitate defining channel bandwidth in the repeater specification. A simpler method would be simply to define the interfering signal bandwidth to be 10MHz, which would be suitable for all bands. If there is a preference though, referring to the channel bandwidths in 38.104 would also be fine.
Proposal 2: Specify the interfering signal bandwidth to be 10MHz.

Interfering signal level

The interfering signal level is currently specified to be the maximum rated output power for the passband. If there is more than one passband within the operating band, it is not clear which passband is referred to. The BS requirement is based on the maximum total output power within the whole operating band, i.e., over all clusters of carriers. To specify the TX IM for the repeater in a similar manner, a new term should be defined considering total power within the operating band (i.e., the sum in all passbands that are within the operating band); and the interfering signal level should be 30dB below this value.

Proposal 3: Define a term total output power in the operating band and set the interfering signal level to be 30dB below this value.
Note about interfering signal positions
The note states that interfering signals outside of the passband shall be excluded. This is incorrect, since the intention of the requirement is to test with interfering signals that are outside of the passband, but within the operating band. It is proposed that the same notes on signal applicability as the BS requirement are applied.

Proposal 4: Use the same notes on interfering signal applicability as those applied for the BS requirement.
3 Conclusion

Proposal 1: Clarify wanted signal type to “NR signal, filling all supported passbands in the operating band and with sufficient carriers to fill each passband. Minimum supported SCS for the operating band”.

Proposal 2: Specify the interfering signal bandwidth to be 10MHz.

Proposal 3: Define a term total output power in the operating band and set the interfering signal level to be 30dB below this value.
Proposal 4: Use the same notes on interfering signal applicability as those applied for the BS requirement.
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