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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_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK13]Discussion 
2.1. DL and UL ACLR 
As mentioned in the companion contribution [3], for FR2 repeater ACLR requirement, the same principle would be applied, therefore we suggest to have following proposals:
Proposal 1: to define DL ACLR requirement outside of pass-band;
Proposal 2: not to define DL ACLR requirement within pass-band; 
Proposal 3: reuse BS ACLR 28dBc/26dBc for repeater DL outside of pass band; 
Proposal 4: to define UL ACLR requirement outside of pass-band;
Proposal 5: not to define UL ACLR requirement within pass-band; 
Proposal 6: reuse UE ACLR 17dBc/16dBc for repeater UL outside of pass band; 
1) ACLR – this is being discussed for conducted, the same principle will be used for radiated although FR2 values will be different and can be further discussed once the principles are agreed (for conducted);

2.2. Relationship between ACRR and out of band gain 
Firstly, ACRR only refers to amplification of adjacent channels outside of the passband, indeed, this is not precise enough, as shown in the following Figure 3 based on the ACRR definition in TS 36.106 spec, ACRR requirement is defined as the ratio of the RRC weighted gain per carrier of the repeater in the pass band to the RRC weighted gain of the repeater on an adjacent channel outside the repeater pass band. Therefore it’s relative value for comparison of RRC weight gain between pass band and outside pass band. 

[image: ]
Figure 1. the illustration of ACRR and out of band gain
Regarding the out of band gain as shown in Figure 1, this is just nature of front-end PA with high PA gain within pass band and reduced PA gain and potential analog filtering outside pass band . Therefore for Out of band gain in FR1, this is absolute value for PA gain and potential analog filtering next to pass band while in-band gain could be like 90dBc as documented in 25.956 Section 5.2.1.
· ACRR
· Option 1: Same dB value as ACLR
· Option 2: ACLR is enough and no ACRR requirement is necessary
· Option 3: Other
In addition, ACLR requirement is not the same as ACRR requirement since ACRR requirement is gain ratio between within pass band and outside pass band, however ACLR requirement is defined as power ratio of in-band wanted signal and out of pass band emission, we think that ACLR and OBUE requirement are mainly used to test the RF chain un-linearity.

Observation 1: ACRR requirement is gain ratio between within pass band and outside pass band and out of band gain requirement is the absolute value for PA gain and potential analog filtering performance next to pass band.
Observation 2: ACLR and ACRR requirement are different since ACRR requirement is gain ratio between within pass band and outside pass band and ACLR requirement is defined as power ratio of in-band wanted signal and out of pass band emission. 
Regarding FR2 repeater, input signal for repeater, we think that it’s not necessary to test all directions and only 5 directions within OTA REFSENS RoAoA should be enough, otherwise there would be too excessive conformance testing needed at the end.
In addition, regarding the OOB gain or ACRR, since input signal of repeater as mentioned before is directional and output power signal should also be directional as EIRP, otherwise it’s not clear how to reflect the gain of repeater. Indeed, for FR2 repeater, repeater gain is not just including transceiver gain, but also include the antenna gain, therefore we think that EIRP might be better metric for ACRR and OOB gain. If to test with TRP metric only, then we think that only transceiver gain is tested without considering the antenna array gain.
Proposal 7: for input for OOB and ACRR requirements, propose to test only 5 directions within repeater declared “OTA REFSENS RoAoA”.
Proposal 8: for output for OOB and ACRR requirements, propose to use EIRP as measurement metric for OOB and ACRR;
· Assumption on direction of input signal for OOB and/or ACRR requirement
· Option 1: Directional
· Option 2: Test from all directions
· Option 3: other
· Assumption on definition of metric for measuring amplified signal/interference for OOB and/or ACRR
· Option 1: TRP
· Option 2: EIRP
Firstly, for interference signal from other operators, if it is falling within the pass-band, if without any dedicated trap filter for interfering signal as shown in Figure 2 and Figure 3, then its in-band gain and PA un-linearity should be same for wanted signal and interfering signal without any difference. However it should be known that such kind of dedicated trap filter should be in very large size which might be not realistic implementation in practice, therefore as mentioned in last meeting, some isolation between interference source from other operator and repeater of victim should be ensured. Both distance isolation or beam isolation should be feasible solution to reduce received power level of interfering signal. 
Regarding the ACLR limits for re-amplified interference, as mentioned in the companion contribution [3][4], within pass band, ACLR requirement might be not necessary since it is not measurable, however we think that OBUE requirement of BS for DL and SEM requirement of UE for UL could be also applied for interfering signal if this interfering signal is falling within pass band unfortunately. 
Proposal 9: OBUE requirement of BS for DL and SEM requirement of UE for UL could be also applied for interfering signal if this interfering signal is falling within pass band unfortunately. 
· Can the limits on re-amplified interference be the same as the limits for ACLR on BS/UE ?
· Option 1: Yes
· Option 2: No
· Option 3: More study needed
· Option 4: Potentially yes, but it needs to be considered that as well as amplifying other carriers and noise, the repeater may produce it’s own unwanted emissions from IM and so the total interference form re-amplifications and ACLR needs to be considered.
[image: ]
Figure 2. the illustration of interfering signal within repeater pass band
[image: ]
Figure 3. the illustration of interfering signal within repeater pass band
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: to define DL ACLR requirement outside of pass-band;
Proposal 2: not to define DL ACLR requirement within pass-band; 
Proposal 3: reuse BS ACLR 28dBc/26dBc for repeater DL outside of pass band; 
Proposal 4: to define UL ACLR requirement outside of pass-band;
Proposal 5: not to define UL ACLR requirement within pass-band; 
Proposal 6: reuse UE ACLR 17dBc/16dBc for repeater UL outside of pass band; 
Observation 1: ACRR requirement is gain ratio between within pass band and outside pass band and out of band gain requirement is the absolute value for PA gain and potential analog filtering performance next to pass band.
Observation 2: ACLR and ACRR requirement are different since ACRR requirement is gain ratio between within pass band and outside pass band and ACLR requirement is defined as power ratio of in-band wanted signal and out of pass band emission. 
Proposal 7: for input for OOB and ACRR requirements, propose to test only 5 directions within repeater declared “OTA REFSENS RoAoA”.
Proposal 8: for output for OOB and ACRR requirements, propose to use EIRP as measurement metric for OOB and ACRR;
Proposal 9: OBUE requirement of BS for DL and SEM requirement of UE for UL could be also applied for interfering signal if this interfering signal is falling within pass band unfortunately. 
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