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1. Introduction
This WF is to capture the agreements and the status of conducted output power and emission requirements.
2. Way Forward
2.1 DL output power levels
Agreements in the 1st round:
· The same maximum output power limits of WA, MR, LA as NR BS spec still apply for repeater DL. Repeater could declare its output power as long as it equals to or less than the allowed maximum value for each classes respectively.
· If home class is defined for repeater DL, the same maximum output power limits as E-UTRA BS spec still apply.
2.2 UL output power levels
Agreements in 1st round:
· Introduce two classes, one with power limitation and another one without power limitation. 
· For the class with power limitation: the exact power limitation can be further discussed 
· Option 1: With fixed values 
· Option 2: With maximum value over the supported classes as per band basis
· Other options not precluded 
· For FDD, align with IAB-MT requirements and use 24dBm as the power limitation
· For TDD, 
· Option 1: reuse 24dBm the same as IAB-MT
· Option 2: UE power class based power limitation, e.g. 26dBm or 29dBm
· RAN4 will further discuss the antenna gain assumption for repeater and associated co-existence impact. 

2.3 Power accuracy requirement for both DL and UL
WF:
· Define output power accuracy instead of gain accuracy  for FR1 repeater DL and UL
· Define the same output power accuracy as BS type 1-CBS spec for DL. 
· FFS for UL power accuracy until UL output power definition is finished. The UL power accuracy requirement definition considers the following options,
· Use the same power accuracy as DL
· Other options are not precluded.

Comments in 2nd round discussion:
Ericsson: Maybe it might be useful to list the options for UL power accuracy ? At least one option is to use the same power accuracy as DL. Other options not precluded.
CATT: Thanks for the good advices. The options are added.
CMCC: based on the discussion of TDD switching related requirements, it seems there maybe some possibility that we also need gain accuracy. Therefore it’s more safe to define output power accuracy at first and FFS whether we should consider gain accuracy. So how about changing the first bullet as “Define output power accuracy at first  for FR1 repeater DL and UL”
CATT: Response to CMCC. If gain accuracy will be included in the TDD switching requirement. My understanding is that it will be defined and it’ll be another requirement and another clause. The power accuracy discussion is a separate discussion and will not exclude the possibility of gain accuracy. So I didn’t change the WF for power accuracy.
Company A:
Company B:

2.4 ALC/AGC
WF:
· Test ALC using the same approach with E-UTRA repeater:, i.e. using an input signal at 10dB compared to the maximum power level. 	Comment by Nokia: Further discussion is needed if this should be per channel. We suggest to remove “per channel” to keep flexibility.	Comment by Nokia: Is this for reference or for approval?
· When the power of all signals is increased by 10 dB, compared to the power level that produce the maximum rated output power, the requirements shall still be met.
· FFS which requirements need to be checked with when the power of all signals is increased by 10dB:
· Option 1: Output power only
· Option 2; (in addition to output power) some or all of ACLR, EVM, OBUE within 1st MHz from the passband, spurious emission
· No other requirement is defined related to ALC/AGC.

Comments in 2nd round discussion:

Ericsson: Is this intended to suggest that all requirements should be tested with the power 10dB above maximum ? That may be OK, but we may be able to define a sub-set ? We had this in the 2nd round summary:
· Candidate ALC test metrics include output power, ACLR, EVM, OBUE within the 1st MHz from the passband and spurious emission. Other metrics are not excluded and further check whether all above metrics are necessary for ALC functionality.
CATT: Our intension is to only test output power which is used by E-UTRA repeater. I modified the WF to make it clearer. My understanding is that the main purpose of ACL is to reduce the interference to other network node and avoid the self-oscillation. So power is most important. Other requirement can be treated as the performance guaranteed by the implementation. For example, the Tx path gain may have several configurations, but only the maximum gain state is tested. No test for other configurations. Testing all of the cases will bring too much burden to the product. And for this specific case, ACLR and OBUE are related to the linearity of the Tx path. My understanding is that if the output power is not changed, i.e. maximum output power is not changed but only the gain is changed, the emission can be guaranteed. And the EVM is related to input signal SNR quality and the Tx path SNR quality, when the input signal level is increased, the input signal’s SNR is increased so there’s no reason for the output’s SNR to decrease. So only defining output power case should be ok.
Ericsson: I see what you mean, that in principle if the ALC behaves correctly then the signal should not be damaged and the behavior with respect to the other EVM and emissions would be OK. However, the implementation of ALC could impact compliance to the other requirements. One obvious example is, if the ALC would simply clip the input signal to avoid exceeding maximum power then the EVM would not be met even though the maximum power would be. In our view, there should be some further discussion on whether to trust the ALC that it does not cause any EVM or emissions effects or not. A couple of suggested options added.
Nokia: We support keeping EVM and emissions in addition to output power as part of verifying ALC. Clarification to WF is needed related to which part is old information for information and what is being agreed now.
CMCC: the WF(version 04) is OK for us.
CATT: To Ericsson, to be honest, no engineers will implement ALC like what you concern. If we consider implementation as that silly, the requirements should be defined at least 100 times of what have defined for BS and UE. For the WF wording, I removed the information part, please check if it’s ok now.
Ericsson: To CATT: I appreciate my example is trivial and nobody would do it; my intention was just to point out that there is the possibility for the ALC to impact other requirements using an obvious example. We would like to have some more discussion on whether it can be ruled out that the ALC impacts other requirements first. Considering test time, there may be a possibility to measure some requirements only with the input at 10dB above rated and others at rated; we’ll think more.
Regardnig the WF, in our understanding we should agree that the input power is increased 10dB and then at least output power tested, possibly some more requirements. We proposed a change.
Company A:
Company B:

2.5 DL ACLR
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.

	Comment by chunxia-CMCC: CMCC’s suggestion for DL ACLR and OBUE for further study.



Comments in 2nd round discussion:
Company A:
Company B:
CMCC: we want to show another option for DL ACLR and OBUE definition for next meeting study. How about only define OBUE requirement for inside passband without inside passband ACLR requirements. The reason is that inside passband ACLR should be more relax compared with BS spec from the aspect of co-operator interference and device capability. Besides, it’s very hard to simulate the final ACLR because we don’t know the interference criteria since 95% throughput is not applicable anymore. maybe the same OBUE requirement as BS spec still apply for insider passband.
CATT: Thanks CMCC for the comments; the option is added in the WF.

2.6 UL ACLR

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.

Ericsson: The same question arises for UL ACLR as for DL ACLR as to whether to define outside of the passband only or also inside the passband.
CATT: Moderator suggests there’s no discussion for this issue in 2nd round, but I think we can try to agree something if moderator and other companies are ok. I listed it above to see if companies will have comments.
Ericsson: Sure… more analysis is needed like for DL. Just wanted to point out that the same question in fact arises for UL (probably the answer is the same for both directions too). It can be discussed in the next and future meetings.
CMCC: sure, we should further discuss whether UL ACLR is inside or outside. Current recommended WF(version 04) is OK for us.
2.7 OBUE
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.

Comments in 2nd round discussion:
Nokia: Re-using BS OBUE makes sense outside the pass band, but in case OBUE is defined also within passband further checking is needed, given that also relaxing ACLR within the passband is being considered. Clarification to WF is suggested.
CMCC: as stated in 2.5 we want to show another option for DL ACLR and OBUE definition for next meeting study. How about only define OBUE requirement for inside passband without inside passband ACLR requirements. The reason is that inside passband ACLR should be more relax compared with BS spec from the aspect of co-operator interference and device capability. Besides, it’s very hard to simulate the final ACLR because we don’t know the interference criteria since 95% throughput is not applicable anymore. maybe the same OBUE requirement as BS spec still apply for insider passband. The WF (version 04) is OK for us. We could further study the inside OBUE.
CATT: The clarification for inside pass band is added, please see if it’s ok now.
QCOM: This is ok with the clarification that inside the passband is FFS
Company A:
Company B:

2.8 CACLR
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.
Comments in 2nd round discussion:
Company A:
Company B:
CMCC: I add the recommendation to help converge the discussion in next meeting.

2.9 Co-located requirements
WF:
· If home class repeater is defined, no co-located spurious emission requirement is required for home class.

Comments in 2nd round discussion:
Nokia: Minor clarification added to WF.
Company A:
Company B:
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