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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_LINK14][bookmark: OLE_LINK10][bookmark: OLE_LINK20]Discussion  
2.1. DL ACLR
Firstly of all, for ACLR requirement outside of pass band, since the antenna gain outside of pass band is expected to be less than 60dBc, therefore ACLR leakage resulting from 45dBc would be still above noise floor which mean it is still measurable in this case. 
Proposal 1: to define DL ACLR requirement outside of pass-band;
Secondly, whether it’s necessary to define ACLR requirement within pass-band. In the legacy BS requirement in TS 36.104 and TS 38.104 spec, ACLR requirement is only applicable for outermost carriers ( e.g. CC#1 and CC#5 ) outside of the Base Station RF Bandwidth or Radio Bandwidth .When coming to repeater pass band, since antenna gain within pass band is very high e.g. up to 100dB for WA class repeater, then ACLR leakage will be buried into repeated noise floor, therefore it might be not necessary to define ACLR requirement within pass-band;  
Proposal 2: not to define DL ACLR requirement within pass-band; 
For OBUE requirement definition within the pass band and outside of pass band would be discussed in section 2.6.
Regarding the DL ACLR performance for repeater, we think that BS ACLR 45dBc could be still reused, we don’t see much reasons to update this requirement compared with the existing one. In addition, for IAB-DU, we also reused BS ACLR requirements for IAB-DU, here it should be same story for repeater DL.
Proposal 3: reuse BS ACLR 45dBc for repeater DL outside of pass band; 
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Figure 2. pass band with fully occupied contiguous spectrum configuration
Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands.

Agreements:
The baseline assumption for specifying RAN4 requirements that: the passband should only contain carriers from the same operator or collaborating operators. This assumption also will be included into pass band definition.
Agreement: Further discuss the inside and outside cases for potential ACLR requirements with following aspect:
· Co-existence on adjacent channel within and outside of pass-band
· Achievable performance considering repeater implementation
· If requirements specified for inside of pass band, the requirements maybe be relaxed compared to BS ACLR
DL ACLR will be decided in next meeting to consider the following aspects,
· Whether ACLR will be defined separately inside and outside pass band.
· Define OBUE instead of ACLR inside pass band is an option to be considered.
· What’s the expected DL ACLR performance at maximum output power.
· How to define the exact requirements.
2.2.UL ACLR
For UL ACLR, we think that similar logic could be also applied here. In addition, as proposed in section 2.1 UL output power levels, power limitation is proposed to the be same as LA IAB-MT 24dBm, therefore we also think that UL ACLR requirement should also be aligned with BS spec similar as FR1 IAB-MT defined in TS 38.174 spec.
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 BS ACLR 45dBc for repeater UL outside of pass band; 
Agreements:
· For repeater with output power higher than [UE maximum output power under existing PCs], UL ACLR should be aligned with BS spec. 
· For repeater with output power equal to or less than UE power class, UL ACLR should be aligned with corresponding UE ACLR requirements.
· Test issue can be further discussed and addressed under conformance phase.

The following aspects will be discussed and decided in next meeting,
· Whether UL ACLR will be defined separately inside and outside pass band.
2.3. OBUE
For repeater UL OBUE requirement outside pass-band, it’s also reasonable to reuse BS OBUE requirements since the same ACLR requirement 45dBc applied and the same maximum power limitation applied. 
Proposal 7: for repeater UL OBUE requirement outside pass band, to reuse BS OBUE requirements (e.g. WA and LA OBUE).
For ACLR within pass band as mentioned before, it’s not necessary to define it since it would be not measurable due to high antenna gain within pass band . However for OBUE requirements, it should be measurable and it could also verify the Tx linearity of repeater within pass band. As shown in Figure 3, OBUE requirement within the pass band should be still defined and measured in the conformance testing similar as LTE/NR contiguous spectrum operation case. 
For spectrum configuration in Figure 3a, more clarity is needed whether there should be two individual pass band or single pass band with non-contiguous spectrum configuration. 
Proposal 8: for repeater DL and UL within pass band, to reuse BS OBUE requirements.
Proposal 9: for spectrum configuration in Figure 3a, more clarity is needed whether there should be two individual pass band or single pass band with non-contiguous spectrum configuration.
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Figure 3. pass band with partial spectrum configuration
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 Figure 3a. pass band with partial spectrum configuration

WF:
· OBUE will be defined for both DL and UL whether ACLR is defined or not.
· Reuse BS OBUE requirement for DL at least outside pass band(s). FFS the requirements for inside pass band.
· FFS UL OBUE.
2.4. CACLR
The Wgap defined for ACLR limit in non-contiguous spectrum or multiple bands and CACLR limit, this is mainly depending on ACLR definition for adjacent carrier for measurement and the component carriers on each side of sub-block gap. Since repeater will forward the the same carrier configurations from parent BS, therefore Wgap could also been applicable for repeater. Based on the pass band definition in LTE based repeater defined in TS 36.106, Wgap should be more applicable between gaps since within the spectrum is expected to be contiguous with single pass band.
Proposal 10: Wgap for ACLR limit in non-contiguous spectrum or multiple bands and CACLR limit should be applicable for between pass bands at least. 

CACLR will be discussed when ACLR requirement is decided.
Companies are encouraged to discuss whether gaps between carriers correspond to gaps between passbands or could be within a passband in next meeting.
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 45dBc 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 BS ACLR 45dBc for repeater UL outside of pass band; 
Proposal 7: for repeater UL OBUE requirement outside pass band, to reuse BS OBUE requirements (e.g. WA and LA OBUE).
Proposal 8: for repeater DL and UL within pass band, to reuse BS OBUE requirements.
Proposal 9: for spectrum configuration in Figure 3a, more clarity is needed whether there should be two individual pass band or single pass band with non-contiguous spectrum configuration.
Proposal 10: Wgap for ACLR limit in non-contiguous spectrum or multiple bands and CACLR limit should be applicable for between pass bands at least. 
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