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1. Introduction
There’s no agreement for out of band gain and ACRR requirements in last meeting. This contribution provides our further analysis for the two requirements.
2. Discussion
2.1 ACRR requirement
In order to derive ACRR requirement, the following simple deployment scenarios are taken from TR 25.956.



2.1.1 DL ACRR
The methodology of how to analyze the ACRR requirement are not decided yet [3]. In our understanding, TR 25.956 approach can be refered. In the ACRR simulation in TR 25.956, the following interferences were taken into account,
----------------------------------
The interference on frequency B at the repeater in this scenario consists of four components: 
1.	The out of band emission from operator A' base station that is also amplified by the repeaters adjacent channel gain (ACG).
2.	The signals from operator B' base station that is amplified by the repeaters ACG. In the analysis this signal is treated as interference.
3.	The out of band emission produced by the repeater.
4.	The interference caused by the adjacent channel selectivity (ACS) in the receiving mobile.
-----------------------------------------------

Combining the above sources, the following interferences are caused by ACRR (or ACG = GRep-ACRR),
1. Out of band emission from repeater including BSA emission-CLBSA-RepA+ACG, BSB power – BSB ACLR-CLBSB-RepA+ACG (The repeater’s emission at 2nd channel), should make sure emission requirement can be met.
2. ACLR contribution to repeater from BSB power: BSB power -CLBSB-RepA+ACG, should be less than repeater’s ACLR without BSB contribution.
3. ACS interference to UEA DL, i.e. BSB power – CLBSB- RepA + ACG-CLRepA-UEA, should be less than UEA ACS level.
4. In channel interference to UEB, i.e. BSB power –CLBSB-RepA + ACG-CLRepA-UEB, should be less than UE B received signal directly from BSB, i.e. BSB power –CLBSB-UEB
For the above interference sources, they can be analysed one by one. 
For the first one, there’s no problem for BSA emission because ACG < GRep< CLBSA-RepA. Then the emission contribution from BSA can be omitted. BSB ACLR contribution to emission needs to be taken into account, but comparing with the second aspect ACLR contribution, the emission level is 45 dB lower than the second aspect. Considering repeater’s high gain, emission level is not much lower than adjacent power level, so out of band gain contribution to ACLR is the limitation.
Comparing 3 and 4, the power level is similar but ACS level is larger than in channel interference, so if 4 is met, 3 can be also ok.
In order to analysing the 2nd aspect ACLR contribution, assuming BSA Power = 43 dBm/5MHz, considering 90 dB repeater gain and 33 dBm output power, then BSB power – CLBSB-RepA + ACG should be less than -2dBm/5MHz (-9 dBm/100MHz) which is the noise floor after repeater 90 dB gain. Assuming ACRR is [35] dB, ACG = G- 35(ACRR)=55 dB, the coupling loss between BSB and repeater A CLBSB-RepA should be larger than 100 dB. 
Using 100 dB CLBSB-RepA, the 4th aspect in channel interference to UEB is 43-100+55-70=-72 dBm, which is much less than UEB received power from BSB. 
Comparing 2nd and 4th aspect, if the 2nd aspect BSB power –CLBSB-RepA + ACG can be well controlled, then the 4th aspect can be easily met when CLBSB-UEB is assumed 30 dB larger than CLRepA-UEB. 
So the ACLR contribution can be the main aspect to be taken into account. From the above analysis, when CLBSB-RepA can be well controlled, [35] dB ACRR can make sure there’s no problem for the system. A relative ACRR performance leads large CLBSB-RepA. However, ACRR can’t be too worse because ACLR and OBUE also are related to the ACRR performance. Considering ACLR target is 45 dB, 10 dB less for ACRR may be a reasonable requirement.
Proposal 1: [35] dB DL ACRR for both co-existence with NR and E-UTRA is the requirement for the repeater with corresponding to the pass band bandwidth. The detail requirement can be defined similar with Table 1.
Table 1: Repeater ACRR limit proposal
	Repeater channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACRR limit

	[5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	[35] dB

	
	2 x BWChannel
	NR of same BW
	Square (BWConfig)
	[35] dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	[35] dB

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	[35] dB



2.1.1 UL ACRR
As the filter performance for DL and UL is similar, the UL ACRR requirement can be defined the same as DL ACRR.
Proposal 2: UL ACRR requirement is defined the same as DL ACRR.

2.2 Out of band gain requirement
In our contribution [3] in last meeting, we provided some preliminary analysis for out of band gain requirement. The following observations are provided,
Observation 1: UTRA out of band gain requirement was derived from a dedicated maximum repeater gain and the IF filter performance.
Observation 2: Out of band gain performance can be derived from the in band gain and the ACRR performance.
Observation 3: Out of band gain requirement limit 1 may not be needed when ACRR and OBUE requirement are defined.
As there was agreement that ACRR should be defined, the methodology should be decided first. One approach is to reuse UTRA approach that the out of band gain is decided by (maximum repeater in band gain) – (IF filter attenuation) in the dedicated offset. There may be some problem for that approach that there’re much more BWs for NR compared with E-UTRA and UTRA. So the IF filter may be adapted according to the BW. The absolute offset can be different for the different BW. There’s another approach that the out of band gain offset can be defined similar with the ACRR requirement that the offset is set to the relative offset. However, if the offset is set according to the ACRR requirement, it seems the necessity of the out of band gain is not too much.
3. Conclusion
For FR1 ACRR requirements, we have the following proposals,
Proposal 1: [35] dB DL ACRR for both co-existence with NR and E-UTRA is the requirement for the repeater with corresponding to the pass band bandwidth. The detail requirement can be defined similar with Table 1.
Table 1: Repeater ACRR limit proposal
	Repeater channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACRR limit

	[5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100]
	BWChannel
	NR of same BW
	Square (BWConfig)
	[35] dB

	
	2 x BWChannel
	NR of same BW
	Square (BWConfig)
	[35] dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	[35] dB

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	[35] dB



Proposal 2: UL ACRR requirement is defined the same as DL ACRR.
For out of band gain requirement, we think there can be two approaches to define the requirement. Both of them need more discussion.
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