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Introduction
[bookmark: OLE_LINK2]In the past RAN4 meetings, there were lots of discussion on repeater conducted output power and emission requirements and there were lots of open issues left for further discussions. Therefore in this contribution, we want to share some further considerations on those remaining open issues.
[bookmark: OLE_LINK13][bookmark: OLE_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK14]Discussion  
2.1. NF equivalent requirements
In last RAN4 meeting, there are some discussion on NF related requirements and testing issues, there are several options left for further discussion, therefore in the following section, we want to share some further understandings on this issue.
	Agreement in Nov.4 GTW: 
NF can be covered by the equivalent requirements with below options:
· Option 1: Perform EVM conformance test with minimum input power 
· Option 2: Absolute maximum output power with no input within part of passband e.g. inside passband OBUE
· Only one option should be selected in the end from RAN4 core requirements aspect


From our understandings, both option 1 and option 2 is indirectly related with NF, therefore we are fine with both options.
Proposal 1: for NF equivalent requirements, we are fine with both options. Maybe option 1 is more preferred since its NF might be higher with minimum input power.  
2.3. Input IMD requirements
	Define 2CW signals as interference signal for input IMD

FFS: IMD testing points
· Option 1: [3] testing point, the begin, center and end frequency position in the passband
· Option 2: Test every X MHz, where X may depend on the passband bandwidth. FFS value(s) of X
· Option 3: Only the center of passband


Since option 3 has been used in past for UTRA and E-UTRA based repeater, therefore we don’t see strong motivation to further increasing IMD testing points.
Proposal 2: propose to use two CW signals the same as LTE repeater with intermodulation product is positioned in the centre of the pass band. 
2.4. Out of band gain requirements
In last RAN4 meeting, there are some discussion on out of band requirements, there are several options left for further discussion, therefore in the following section, we want to share some initial understandings on this issue.
	Companies are encouraged to provide your preference value for following assumption as long as they are needed in your analysis of OOB gain in RAN4 #101-bis e-meeting. 
- In band gain assumption (90dB for E-UTRA and UTRA repeater)
- Antennas gain 
- BS side
- UE side
- BS to repeater MCL/PL including both:
	- Serving BS to repeater
	-  nearest BS to repeater
- UE to repeater MCL/PL including both:
	- Served UE to repeater
-  nearest UE(s) to repeater


Based on the initial simulation results as shown in Figure 1/2/3/4 with its simulation assumptions following ITU-R rely LS, if repeater with maximum in-band gain as 90dB, in other words, the coupling loss could be reduced around 90dB in the following cases, it could be easily found that:
For urban macro scenario, the coupling loss for cell edge UEs could be improved to 10-30dBc as shown in Figure 1 and Figure 2;
For rural scenario, the coupling loss for cell edge UEs could be improved to 50- 60dBc as shown in Figure 3 and Figure 4.
Therefore if NR based repeater with in-band gain as 90dBc, it should be sufficient enough. In addition, based on the UEM mask shown in Figure 5 and the following power level comparison, it could be found that if out of band gain is same as LTE out of band gain, the interference signal amplified by repeater should be similar or lower than unwanted emissions. 
Unwanted emission generated by itself= wanted signal+90dBi gain- 30dBc in 1st MHz;
interference amplified by repeater= interference signal+60dBi out of band gain in 1MHz;
Where:
· The interference signal power level is the same as wanted signal power level;   
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Figure 1. Coupling loss for AAS NR Urban Macro [image: ]
Figure 2. Coupling loss for non-AAS NR Urban Macro[image: ]
Figure 3. Coupling loss for AAS NR Rural
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Figure 4. Coupling loss for non-AAS NR Rural
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Figure 5. BS UEM mask
Based on the above considerations, we think that LTE out of band gain requirement could be reused for FR1 NR based repeater.
Proposal 3: LTE out of band gain requirement could be reused for FR1 NR based repeater;
2.5. ACRR
In last RAN4 meeting, there are some discussion on out of band gain and ACRR requirement, there are several options left for further discussion, therefore in the following section, we want to share some initial understandings on this issue
	FFS the ACRR requirements and following options could be taken as baseline. Interested companies are encouraged to provide suitable analysis in next e-meeting.
· Option 1: ACLR+ACRR should be equal to the BS requirement in downlink, i.e. 45dB relative and absolute limit.
· Considering repeater’s ACLR is already required to follow gNB requirements, this requirement is suggested to be [3]dB relax. This means all the unwanted emission except for that produced by repeater itself equals to gNB ACLR.
· Option 2: reuse or update E-UTRA repeater requirements.
· FFS the possibility of reusing the same requirement as E-UTRA at least for below 2GHz and for higher frequency considering higher propagation loss
· Option 3: reuse the same approach as in TS 25.956 that analyse all the interference scenarios including service cell DL and UL and adjacent cell DL and UL considering re-amplification of unwanted emission from donor BS, re-amplification of wanted emission from adjacent channel cell, internal noise of repeater.
· Other options are not precluded
· Please give argument to prove new proved method could work.
Companies are encouraged to provide your preference value for following assumption as long as they are needed in your analysis of ACRR in RAN4 #101-bis e-meeting.
- In band gain assumption (90dB for E-UTRA and UTRA repeater)
- Antennas gain 
- BS side
- UE side
- BS to repeater MCL/PL including both:
	- Serving BS to repeater
	-  nearest BS to repeater
- UE to repeater MCL/PL including both:
	- Served UE to repeater
-  nearest UE(s) to repeater



Based on the assumption of in-band gain as 90dBc for wide area repeater and following out of band gain, then ACRR requirement as 33dBc for repeater with high output power is reasonable and could well match relationship between ACRR and out of band gain. 
Proposal 4: LTE ACRR requirement could be reused for FR1 NR based repeater with updating coexistence system; 
Conclusions
In this contribution, we want to share some further considerations on those remaining open issues of conducted repeater and proposals are made as following:
Proposal 1: for NF equivalent requirements, we are fine with both options. Maybe option 1 is more preferred since its NF might be higher with minimum input power.  
Proposal 2: propose to use two CW signals the same as LTE repeater with intermodulation product is positioned in the centre of the pass band. 
Proposal 3: LTE out of band gain requirement could be reused for FR1 NR based repeater;
Proposal 4: LTE ACRR requirement could be reused for FR1 NR based repeater with updating coexistence system; 
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