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Introduction
RAN#90e approved a new “New WID on NR Repeaters” with RAN4 as the responsible WG, which includes development of FR1 FDD specifications as well as TDD specifications for FR1 and FR2. The scope of this email discussion focuses on RF core requirements, which is separated by radiated and conducted requirements, the same as the agenda 9.5.2 and 9.5.3 for current meeting. 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: discuss the open issues and strive to minimize the open issues
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues, and strive to approve WF.
Topic #1: power related conducted requirements
NR repeater power related conducted requirements are discussed in this thread, including DL power, UL power and ALC related requirements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109025
	CATT
	Observation 1: Repeater’s downlink output power capability up to medium area BS’s capability may be sufficient.
Observation 2: Repeater’s uplink output power is usually smaller than service link.
Proposal: Two output levels for both uplink and downlink can be defined for repeater conducted requirements. BS MA and LA power levels can be considered. More discussion is needed if MA power level is needed.

	R4-2109498
	CMCC
	Observation 1: It is noted at least for NR repeater, maximum gain is not limited and repeater could achieve much larger gain than 90dB, the assumption in previous repeater spec. And larger DL output power could perform better coverage.
Observation 2: For repeater UL, it is reasonable to set the target maximum output power as maximum UE output power. However, the specified maximum output power for repeater should be larger than the target value as the near-far effect could compress gain and reduce practical output power.
Proposal 1: UL maximum output power should be larger than any UE power class.
Proposal 2: No dedicated ALC requirements are suggested even for mobile repeater on high-speed train. And candidate metrics to implicitly test ALC include output power, EVM and ACLR requirements.
Proposal 3: when test repeater ALC functionality, multiple levels of input powers are preferred to reflect variable characteristics of repeater as the input power exceeds maximum allowed value. Besides, all of these test signals should be less than the risky upper limits to protect repeater not be destroyed by much larger input power.

	R4-2109819
	Nokia, Nokia Shanghai Bell
	Observation 1: For NR repeaters, the deployment scenarios must be considered to define the upper power limits. There are specific deployment scenarios of NR repeaters where having only one power class would not be acceptable.
Proposal 1: As a starting point, we propose to use BS/IAB based power limits for NR repeaters as well. Once the classes are finalized, there could be a possibility that we would need only two upper limits, depending on the repeater deployment scenarios. This approach is meaningful for both DL and UL.
Observation 2: Allowing to transmit with high power would generate interference issues in TDD repeaters.
Observation 3: Allowing high transmit power could create UL coexistence issues for other networks. Specifically, if they are also TDD networks, the cross-link interference would degrade the performance.
Proposal 2: AGC requirements shall be specified as implicit requirements.
Observation 4: Near-far problem is a well-known issue for the repeaters. In LTE-FDD repeaters, there is nothing specified related to this issue.
Observation 5: Minimum gain of the NR repeater could impact the near-far problem.

	R4-2110735
	Ericsson
	Proposal 1: Set the repeater class dependent power limits based on the BS power limits for DL.
Proposal 2: Set the repeater DL power limits based on a nominal carrier bandwidth of 10MHz for FDD and 40MHz for TDD. The passband power limit can be scaled depending on the ratio of passband bandwidth to the nominal bandwidth for which the power limit is defined.
Proposal 3: Discuss further whether to limit the repeater UL power to maximum UE output power in all cases, or whether there is strong enough evidence that creating a class of repeater that assumes planned deployment and directional antennas would allow higher power without compromising co-existence.

	R4-2110737
	Ericsson
	Requirements should be tested at several power levels. We propose the following:

	Requirement
	Power levels to test
	Reasoning

	Maximum output power
	Medium, high
	Verifies ALC/AGC limits power

	Adjacent channel emissions
	Medium, High
	Ensure that repeater does not exceed emissions if driven with greater than maximum power. Also ensure emissions at maximum input power operating point

	OBUE/SEM
	Medium, High
	Ensure that repeater does not exceed emissions if driven with greater than maximum power. Also ensure emissions at maximum input power operating point

	Spurious emissions
	Medium, possibly high
	It may be sufficient to test just with declared maximum input power

	Output intermodulation
	Medium
	Sufficient to test with maximum input power



Proposal 11: Adapt the requirements to be tested at several input power levels




Open issues summary
Agenda 9.5.2.1
DL means access link and UL means backhaul link.
Sub-topic 1-1
Output power related conducted requirements for DL. 
[bookmark: _Hlk71747945]Issue 1-1-1: DL output power upper limits 
· Proposals
· Option 1: define class dependent output power upper limit, the same approach as BS/IAB spec. (Ericsson, Nokia, CATT)
· Option 2: output power is based on declaration without any upper limits for both DL and UL, the same approach as E-UTRA repeater spec
· Recommended WF
· Define class dependent output power upper limits at least for DL.
Issue 1-1-2: numbers of DL output power upper limits if define class dependent output power
· Proposals
· Option 1: 2 upper limits are suggested (CATT, Nokia)
· MR and LA (CATT)
· Recommended WF
· Wait for the conclusion of class definition.
Issue 1-1-3: DL output power baseline
· Proposals
· Option 1: take BS/IAB limits as the baseline once the same class definition as BS/IAB is approved (Nokia, CATT)
· Option 2: TBA
· Recommended WF
· Wait for the conclusion of class definition.
Issue 1-1-4: the upper limits should be applied per carrier or per passband
· Proposals
· Option 1: per carrier. The passband power limit can be scaled depending on the ratio of passband bandwidth to the nominal bandwidth for which the power limit is defined. (Ericsson)
· 10MHz for FDD and 40MHz for TDD according to demodulation spec. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA
Sub-topic 1-2
Output power related conducted requirements for UL. 

Issue 1-2-1: UL output power upper limits 
· Proposals
· Option 1: define class dependent output power upper limit. (Nokia, CATT), if so
· please list the potential numbers of output power limits
· 2 upper limits are suggested (Nokia, CATT)
· MR and LA (CATT)
· Please check whether to take BS/IAB limits as the baseline once the same class definition as BS/IAB is approved
· Option 2: output power is based on declaration without any upper limits for both DL and UL, the same approach as E-UTRA repeater spec
· Option 3: output power could exceed any UE power class (CMCC), if so
· please list the potential solutions to avoid extra interference to other networks, especially TDD network
· the interference could be avoided based on planning deployment with the assumption of directional antenna (Ericsson) 
· Option 4: not exceeding any UE power class
· If so, please give some suggestion on how to organize RF requirements, distinguishing RF requirements among different UL power class or only one set of RF requirements for all UL repeaters?
· Recommended WF
· TBA.

Issue 1-2-2: near-far problem in the spec
· Proposals
· Option 1: certain spec impact. if we assume repeater may amplify based on the weaker signal from distant UE and then 
· Option 1-1: UL output power should exceed any UE power class to ensure all signals amplified by repeater could be larger than or equal to UE power class as discussed in [2109498] (CMCC)
· Option 1-2: this situation should be avoided since a larger dynamic rang is needed or EVM for weaker signal would become more significant in [2110735](Ericsson)
· Option 2: no spec impact. Any proprietary mechanisms can be considered by the manufacturers based on implementation without any impact on UL output power definition unless the amplification gain is limited. (Nokia)
· If so, more discussion is required to show how repeater could handle near- far problem and how repeater design the amplification gain when multiple signals arrival at repeater at the same time.
· Recommended WF
· TBA

Sub-topic 1-3
ALC related requirements
The agreements in last RAN4 #98bis e-meeting:
No dedicated ALC/AGC requirements are needed at least for the stationary repeater for FR1 conducted requirements.
Issue 1-3-1: whether to specify dedicated test mechanism for ALC functionality based on the conclusion of no dedicated ALC requirements.
· Proposals
· Option 1:  yes (CMCC, Ericsson, Nokia). if so, the candidate test metrics for ALC with high input power larger than maximum allowed limits
· Option 1-1: output power, unwanted requirements (Nokia)
· Option 1-2: output power, EVM, ACLR (CMCC)
· Option 1-3: Maximum output power, Adjacent channel emissions, OBUE/SEM, Spurious emissions, Output intermodulation (Ericsson)
· Option 2: no, ALC related test could be covered by current RF requirements testing without adding extra dedicated testing for ALC functionality 
· Recommended WF
· ALC specific testing is required at least with high input power larger than maximum allowed limits.
Issue 1-3-2: the testing of ALC requirements.
· Proposals
· Option 1:  adapt the requirements to be tested at several input power levels (Ericsson, CMCC)
· Option 1-1: low (3dB lower than maximum limits), medium (equal to maximum limits) and high input power (3dB higher than maximum limits). (Ericsson)
· Option 1-2: multiple input power, all larger than maximum limits (CMCC)
· Option 2: TBA 
· Recommended WF
· TBA 

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 1-1 
	Company
	Comments

	Ericsson
	Issue 1-1-1: DL output power upper limits 
We support option 1; the BS class limits are set based on co-existence analysis. Note that option 2 is encompassed by the WA class.

Issue 1-1-3: DL output power baseline
Agree option 1 

	Huawei
	Issue 1-1-1: Option 1 seems like the best way to go
Issue 1-1-2: This  is linked to the discussion in [309] option 1 is ok, but if a WA class is agreed then obviously we should also discuss that (maybe it has no upper limit like BS)
Issue 1-1-3: if the deployment scenarios are considered the same/similar then using the BS values is a good baseline
Issue 1-1-4: If we are linking power levels to BS (which seems ok) then we should adopt same approach which is per carrier. The repeater of course does not have carriers so it becomes tougher. It is spectrally more efficient to use wide bands so any consecutive chunk of spectrum allocated to a network is likely to be a single carrier, so we could allocated the power limit to the power from each consecutive part of the pass band.

	Pivotal Commware
	1-1-1: We prefer Option 2 – leave it to declaration.

	CATT
	Issue 1-1-1: DL output power upper limits 
Option 1 and depends on how to define the class. Maybe only use power class 1 or power class 2 or only two power levels.
Issue 1-1-4: the upper limits should be applied per carrier or per passband
FFS. The idea of option 1 is interesting, but other requirements such as EVM, emission, etc may need more consideration. In BS requirements, usually they’re tested using the same configuration as output power.


	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: DL output power upper limits 
Option 1
Issue 1-1-2: numbers of DL output power upper limits if define class dependent output power
In case option 1 is agreed for issue 1-1-1, it is natural to also select option 1 here.
Issue 1-1-3: DL output power baseline
Option 1.
Issue 1-1-4: the upper limits should be applied per carrier or per passband
Further analysis is needed.
To have comparability to other specification, limits per carrier would be preferable. However, repeater may not be aware of what carrier bandwidth(s) is/are used within passband. Therefore further considerations is needed how/if some reference bandwidth assumption is used here and whether it is required that the same PSD needs to be possible to be reached over the full passband. 

	CommScope
	Issue 1-1-1: DL output power upper limits 
We agree with option 2 (output power is based on declaration without ….)

Issue 1-1-2: numbers of DL output power upper limits if define class dependent output power
We agree with the recommended WF. 

Issue 1-1-3: DL output power baseline
Recommended WF (Wait for the conclusion of class definition). However, we recommend to use same approach as for UTRA.

Issue 1-1-4: the upper limits should be applied per carrier or per passband
In case of introducing upper limits, we recommend to define it per passband.


	CMCC
	Issue 1-1-1: DL output power upper limits
Both option 1 and option 2 are OK and option 1 is preferred since the power limit is based on co-existence analysis.
Issue 1-1-4: option 1 is OK

	QCOM
	Issue 1-1-1: DL output power upper limits 
· Agree Recommended WF
· Define class dependent output power upper limits at least for DL.
Issue 1-1-2: numbers of DL output power upper limits if define class dependent output power
· Agree Recommended WF
· Wait for the conclusion of class definition.
Issue 1-1-3: DL output power baseline
· Agree Recommended WF
· Wait for the conclusion of class definition.
Issue 1-1-4: the upper limits should be applied per carrier or per passband
We don’t know how per-carrier is feasible for a repeater that does not know the carrier configuration. 


 
Sub topic 1-2 
	Company
	Comments

	Ericsson
	Issue 1-2-1: UL output power upper limits 
We do not see a need to link the output power in UL to BL class power limits. Thos limits are specifically related to DL co-existence scenarios. We support option 4, but take only the highest UL class for the band. We can also consider option 2 if it is linked with an UL classification of “planned”, “unplanned” (i.e. IAB-MT like classes… exact names for classes FFS)

Issue 1-2-2: near-far problem in the spec
We do not think this scenario will easily arise in practice as it would anyhow cause other issues with RX dynamic range, EVM on the weaker signal etc. at the BS receiver. We tend to agree with Nokia that is should be handled proprietary.

	Huawei
	Issue 1-2-1: Again this is discussed in [309] we would decide which place to discuss perhaps. The Ericsson idea of planned/unplanned deployments seems reasonable for UL power limits.
Issue 1-2-2: Any power limits should not be exceed as they may cause other interference issues. So option 2 is ok

	CATT
	Issue 1-2-1: UL output power upper limits 
We support option 1 to not differitiate UL and DL for the output power. It can be declared by the manufacturer how much power can be transmit. And it can be left to deployment analysis how much power is needed for both DL and UL.
Issue 1-2-2: near-far problem in the spec
Option 2. To our understanding, repeater is transparent for BS and UE, power control still work to solve the near-far problem. If there’s some gain or power limitation, it belongs to the scope of deployment planning.


	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: UL output power upper limits 
We prefer option 1 and taking IAB specification as starting point for discussion, but further analysis is needed whether co-existence can be guaranteed given that repeater does not have similar means to limit output power than IAB has.
For options 2 and 3, not having any upper limit for any class results in co-existence concerns for some deployments. Is the intention to limit in specification that deployment needs to be planned and using (highly) directional antenna, and set some dBi limit for this?
For option 4, it is unclear whether not exceeding any UE power class refers to not exceeding the lowest power UE class or highest power UE class. We also agree with the concerns on organizing the RF requirements and would note that LTE FDD repeaters allow more than +23 dBm output power, and would like to understand better why NR FDD would have this kind of restriction.
Issue 1-2-2: near-far problem in the spec
We prefer option 2. UE power control alleviates the issue.

	CommScope
	Output power related conducted requirements for UL. 
Issue 1-2-1: UL output power upper limits 
We agree with option 2.

Issue 1-2-2: near-far problem in the spec
We do not see the necessity for standard spec implementation (this is a matter of repeater performance). The near-far problem is mainly solved by the power control of the UE. Every 1ms, the UE adjusts the transmit power. The repeater prevents a possible overdrive by its ALC/AGC control.


	CMCC
	Issue 1-2-1: UL output power upper limits
Ericsson show a very good point to define planned/unplanned deployments. And this means we need to define two classes for UL. one with output power not exceeding UE power class and the other with output power larger than UE power class.
Issue 1-2-2: near-far problem in the spec
Option 1-1. The near-far problem is negligible when repeater service area is small but when the service area is large near-far problem can’t be negligible. For example, assume the minimum distance and maximum distance to repeater from UEs are 20m and 200m then the difference of received signal power is larger than 20dB even for free space propagation model. Repeater has to compress its gain to prevent the signal from nearby UE exceeding maximum UE power class then the output power of weaker signal could be 20dB lower, which means shrinking practical UL coverage. And in E-UTRA repeater spec, one typical solution to avoid UL coverage shrink caused by near-far problem is increasing UL power a little larger than UE power class and therefore no UL upper limits in the spec.  

	QCOM
	Issue 1-2-1: UL output power upper limits 
· Prefer Option 1: define class dependent output power upper limit. (Nokia, CATT), if so. The number of limits requires more consideration.
Issue 1-2-2: near-far problem in the spec
Prefer Option 2: no spec impact. 


 
Sub topic 1-3
	Company
	Comments

	Huawei
	Issue 1-3-1/1-3-2: this is a test issue so maybe too early to discuss, but clearly the other RF requirements should be met with a reasonable over powered input signal. The scope of the testing for this condition can be discussed in conformance phase.

	Pivotal Commware
	1-2-1: We prefer Option 2 – leave it to declaration.
1-3-1: We prefer Option 2

	CATT
	Issue 1-3-1: whether to specify dedicated test mechanism for ALC functionality based on the conclusion of no dedicated ALC requirements.
Agree with the direction of the recommended WF, “higher than the maximum allowed limits” needs more clarification.
Issue 1-3-2: the testing of ALC requirements.
Tend to propose only one maximum step size.

	Nokia, Nokia Shanghai Bell
	Issue 1-3-1 and 1-3-2
We think that ALC should be tested similarly as for LTE FDD repeaters, i.e. by verifying that output power and unwanted emissions are still met when input power is increased compared to the point where maximum output power is reached. To our understanding this aligns with the WF. For DL operation it could be sufficient to consider only unwanted emissions and not output power.


	CommScope
	Issue 1-3-1: whether to specify dedicated test mechanism for ALC functionality based on the conclusion of no dedicated ALC requirements.
CommScope agrees with option 1-1. It is sufficient to guarantee output power and unwanted emissions requirements (OBUE, spurious emissions) for protecting other equipment in the network.

Issue 1-3-2: the testing of ALC requirements.
We propose a new option 2. The ALC requirement shall be tested with 10 dB higher input power than that input power which generates the nominal defined max. output power (limiting test effort).


	CMCC
	Issue 1-3-1: whether to specify dedicated test mechanism for ALC functionality based on the conclusion of no dedicated ALC requirements.
Agree with the recommended WF. 
Issue 1-3-2: leave it in the conformance part

	QCOM
	Issue 1-3-1: whether to specify dedicated test mechanism for ALC functionality based on the conclusion of no dedicated ALC requirements.
· Prefer Recommended WF
· ALC specific testing is required at least with high input power larger than maximum allowed limits.
Issue 1-3-2: the testing of ALC requirements.
· Proposals
Agree Option 1:  adapt the requirements to be tested at several input power levels (Ericsson, CMCC), however we are not settled on the number of power levels and the relation to the specified power range. That part requires some discussioin.


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
DL power conducted requirements
	Issue 1-1-1: DL output power upper limits 
5 companies prefer to reuse the same approach as BS/IAB spec. 2 companies prefer to reuse the same approach as E-UTRA repeater spec without any upper limits.
Issue 1-1-2: numbers of DL output power upper limits if define class dependent output power
This issue is related to power class definition. 
Issue 1-1-3: DL output power baseline
This issue is related to power class definition.
Issue 1-1-4: the upper limits should be applied per carrier or per passband
3 companies agree to take BS/IAB limits as the baseline once the same class definition as BS/IAB is approved. 
Recommendations for 2nd round:
It seems all the four sub issues in sub-topic 1-1 are related to power class definition and we need to wait for the conclusion of power class definition.

	Sub-topic #1-2
UL power conducted requirements
	Issue 1-2-1: UL output power upper limits
2 companies prefer option 1; 1 company supports option 2; 3 companies prefer to define two classes as planned and unplanned classes. 2 companies prefer option 4.
Define two UL classes like IAB-MT is a good recommendation for power class definition in email thread [309].
Recommendations for 2nd round:
It seems UL power upper limit is related to power class definition and we need to wait for the conclusion of power class definition. 

Issue 1-2-2: near-far problem in the spec
5 companies prefer option 2 without any spec impact. 1 company suggest to allow maximum output power larger than UE power class considering near-far problem.
Recommendations for 2nd round:
Wait for the conclusion of UL output power.

	Sub-topic #1-3
ALC
	Regarding for dedicated ALC testing:
1 company prefers to discuss ALC testing in conformance phase. 1 company think current RF testing is enough, no dedicated ALC testing.
5 companies support recommended WF that ALC specific testing is required at least with high input power larger than maximum allowed limits.
Regarding for the test requirements: 
1 company prefers unwanted emission not output power, 1 company prefers output power and unwanted emission (OBUE, spurious emissions). 
Regarding for the testing input power: 
1 company propose a new option that the ALC requirement shall be tested with 10 dB higher input power than that input power which generates the nominal defined max. output power (limiting test effort). 1 company prefers only one maximum step size. 1 company prefers multiple input power.
Tentative agreements:
Certain RF requirements should be met with a reasonable over powered input signal.



	WF name
	Corresponding topic in the summary
	company

	WF on other RF conducted requirements and power related requirements
	Topic #1, Topic #3, Topic #4
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

0 Topic #2: Emission related conducted requirements
NR repeater emission related conducted requirements are discussed in this thread, including ACLR, OBUE/SEM and spurious emission requirements. 
0.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109499
	CMCC
	Observation 1: existing BS OBUE and EVM requirement is not sufficiently cover relative ACLR requirements.
Observation 2: amplification functionality of repeater leads to more severe interference to adjacent channel network even when assume repeater have the same adjacent channel emission requirements as BS.
Proposal 1: relative ACLR or some equivalent requirements are required to match the same adjacent emissions as the full set of BS/IAB.
Observation 3: DL output power will determine whether relative ACLR is measurable or not. Once output power for DL is larger than 16dBm/MHz, ACLR is measurable. Otherwise, relative ACLR is not measurable and some equivalent requirement is required to provide the same adjacent channel protection as BS spec.
Proposal 2: once the conclusion of DL output power is larger than 29dBm/20MHz, the same ACLR as BS spec could be reused for NR repeater and is measurable. Otherwise, modified OBUE as shown in table 2 is suggested to achieve the same protection as NR BS.
Table 2: Wide Area BS operating band unwanted emission limits 
(NR bands above 1 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	
	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	-23 dBm
	100 kHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-29 dBm 
	1MHz 



Proposal 3: co-location spurious requirement is suggested to be negligible for DL home class repeater or equivalent low power class.
Proposal 4: the same general spurious emission requirements as NR BS spec still apply to UL(backhaul link).

	R4-2109713
	NTT DOCOMO, INC.
	Observation 1: The states of each antenna connectors for access-link and backhaul-link in TDD repeater are alternatively changed, so Tx spurious emission requirements should be applied to ON state antenna connector and Rx spurious emission requirements should be applied to OFF state antenna connector.
Observation 2: The requirements for receiver spurious emission are specified for Base Station and IAB-MT, and they have the same basic limit.
Observation 3: If the receiver spurious emission requirements for TDD don’t exist, there is no test requirements for the emission in TDD OFF period.
Proposal 1: RAN4 specify the receiver spurious emission requirements for TDD based on the requirements for Base Station.

	R4-2109820
	Nokia, Nokia Shanghai Bell
	Observation 1: As ACLR depends on the desired signal power, it may not be measurable if the desired signal power is very low or if it is in the scale of noise power level. 
Observation 2: OBUE is an upper bound, which is independent on the signal power level, defined to limit the unwanted emissions in the adjacent bands. 
Proposal 1: For NR repeaters, if the signal level is in the scale of noise power level, it is meaningful to use OBUE as a metric to measure the unwanted emissions in the adjacent channels, instead of ACLR. 
Proposal 2: Specify relative ACLR to guarantee emissions performance at lower than maximum output power level. Further discuss in performance part of the work whether ACLR can be verified.
Observation 3: in case of NR repeaters that operate in noncontiguous spectrum, CACLR may not be a suitable metric to measure the unwanted emissions in the adjacent band. 
Proposal 2: For NR repeaters that operate in noncontiguous spectrum, OBUE can be used to measure the unwanted emissions in each sub-block gap
Observation 4: Direct re-use of gNB/IAB OBUE requirements may not be possible as it would result in different level of protection for adjacent channel operation in case no ACLR verification test can be defined.
Proposal 3: To guarantee emission performance at maximum output power level in case ACLR verification test is not possible, set OBUE emission level to correspond with relative ACLR emission limit
Proposal 4: Set both DL and UL emission limit to align with allowed BS emission levels. As an exception, additional emission requirements specified as absolute power limits can align with UE specification.

	R4-2110736
	Ericsson
	Proposal 1: Assume that for DL, the emissions limit needed to mitigate inter-operator co-existence can be based on the BS ACLR limits.
Proposal 2: Define an absolute limit on repeater emissions corresponding to the BS emissions when the BS output power is 24dBm, 38dBm and 43dBm for LA, MR, WA respectively.
Proposal 3: Set a requirement, separate to OBUE, on total emissions over the whole of the adjacent carrier.
Proposal 4: Assume the adjacent channel bandwidth to be 10MHz for FDD or 40MHz for TDD.
Proposal 5: Discuss further whether CALCR for non-adjacent passbands is needed
Proposal 6: Discuss whether, if 40MHz adjacent channel carrier is assumed for TDD, the adjacent channel emissions limits should be adjusted for the LA and WA class to align exactly to the BS spec.
Proposal 7: Apply receiver spurious emissions requirements
Proposal 8: Assume -7dBm as the baseline for total UL adjacent channel emissions for the repeater.
Proposal 9: Study further whether, via different UL classes, for some repeaters a greater emissions limit may be acceptable.
Proposal 10: Assume 10MHz (FDD) and 40MHz (TDD) for the width of the UL adjacent channel.
Proposal 11: Consider applying UE SEM for UL transmissions in order to achieve the same protection as a UE.
Proposal 12: Discuss how to interpret and apply additional spectrum emissions mask requirements for UL.



0.2 Open issues summary
Agenda 9.5.2.2
DL means access link and UL means backhaul link.
0.2.1 Sub-topic 2-1
ACLR requirements for DL
Issue 2-1-1: whether to define ACLR or some equivalent requirements
· Proposals
· Option 1: yes, EVM and existing OBUE requirement for gNB is not sufficient to cover relative ACLR requirements. (CMCC, Ericsson, Nokia)
· Option 2: TBA
· Recommended WF
· ACLR or some equivalent requirements are required to meet the same adjacent channel protection as NR spec for DL
Issue 2-1-2: ACLR or equivalent requirement?
· Proposals
· Option 1: based on the verification of whether ACLR is measurable or not. If ACLR is unmeasurable, equivalent requirement is required, otherwise, ACLR is required (CMCC, Nokia)
· Option 1-1: further discussion in performance part of the work whether ACLR can be verified or not. (Nokia)
· Option 1-2: if desired signal output power is larger than 34dBm/100MHz, ACLR could be measurable. Otherwise, ACLR is unmeasurable. (CMCC)
· Option 2: define absolute emission limits DL without any verification of ACLR. (Ericsson)
· Recommended WF
· TBA. 
Issue 2-1-3: ACLR equivalent requirements
· Proposals
· Option 1: modified OBUE as the baseline. (Nokia, CMCC)
· Option 2: total emissions over the whole adjacent carrier. 
· for DL -21 dBm for LA, -7dBm for MR and -2dBm for WA with possible modification to align with absolute ACLR requirements. (Ericsson)
· Recommended WF
· TBA 
Issue 2-1-4: basic limits
· Proposals
· Option 1: take BS relative ACLR as the baseline for DL without any extra co-existence simulation, the same limits as BS, i.e. 45dB.  (Nokia, CMCC, Ericsson)
· Recommended WF
· take BS relative ACLR as the baseline for DL without any extra co-existence simulation, i.e. 45dB. 
Issue 2-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
· Proposals
· Option 1: 10MHz for FDD or 40MHz for TDD. The same as UE demodulation requirements. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA.
Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
· Proposals
· Option 1: non-adjacent carrier
· Option 2: non-adjacent passband
· Recommended WF
· TBA.
Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
· Proposals
· Option 1: CACLR
· Option 2: modified OBUE (Nokia)
· Recommended WF
· TBA.
0.2.2 Sub-topic 2-2
ACLR requirements for UL
Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
· Proposals
· Option 1: BS (CMCC, Nokia)
· Option 2: UE (Ericsson)
· Recommended WF
· TBA
Issue 2-2-2: ACLR or its equivalent requirements?
· Proposals
· Option 1: desired signal output power will determine whether ACLR is measurable or not. If signal is in scale of noise power, ACLR can’t be verified (CMCC, Nokia)
· further discussion in performance part of the work whether ACLR is measurable or not. (Nokia)
· if desired signal output power is larger than 16dBm/MHz with 45dB ACLR assumption, ACLR could be measurable. Otherwise, ACLR is unmeasurable. (CMCC)
· Option 2: define absolute emission limits without any verification of ACLR. (Ericsson)
· Recommended WF
· TBA. 
Issue 2-2-3: ACLR equivalent requirements 
· Proposals
· Option 1: modified OBUE based on BS relative ACLR (Nokia, CMCC)
· some additional emission requirements as absolute limits to align with UE spec. (Nokia)
· Option 2: total emissions over the whole adjacent carrier based on UE relative ACLR 
· for UL -7dBm as the baseline and further discussion about whether greater emissions may be acceptable for planned/directional repeaters. (Ericsson)
· Recommended WF
· Take NR relative ACLR as the baseline, further discuss whether to refer to BS or UE spec. 
0.2.3 Sub-topic 2-3
OBUE or SEM related requirements
Issue 2-3-1: operating unwanted emission requirements or SEM
· Proposals
· Option 1: separate to ACLR requirements, apply the same value as NR spec, i.e. OBUE for DL and SEM for UL (Ericsson)
· Option 2: modified as equivalent ACLR requirements (Nokia, CMCC)
· Recommended WF
· Wait for the conclusion of ACLR requirements. 
· For DL if modified OBUE is used to achieve the same adjacent channel emission as BS then BS OBUE requirement is not applicable any more, otherwise, the same BS OBUE requirement is still applicable. 
· For UL, if other requirement is used as ACLR or equivalent requirements instead of SEM, then SEM as UE spec is still applicable.
0.2.4 Sub-topic 2-4
Spurious requirements
Issue 2-4-1: for DL, whether to reuse the WA specific requirements for all classes including the home class, e.g. co-located requirements
· Proposals
· Option 1: WA specific requirement is not applicable for home or equivalent class. No co-located spurious requirements for home or equivalent class once it is specified. (CMCC)
· Option 2: TBA
· Recommended WF
· WA specific requirement is not applicable for home or equivalent class. No co-located spurious requirements for home or equivalent class once it is specified.

Issue 2-4-2: whether to define receiver spurious for TDD
· Proposals
· Option 1: yes (Ericsson, Nokia, DoCoMo). with some reasons as below
· In case repeater is not integrated with two separate sections in different positions. (Nokia)
· If the receiver spurious emission requirements for TDD don’t exist, there is no test requirements for the emission in TDD OFF period. (DoCoMo)
· Option 2: TBA
· Recommended WF
· it is suggested to define receiver spurious emission requirements for TDD based on BS spec.
Issue 2-4-3: general spurious requirement for UL
· Proposals
· Option 1: the same as BS spec
· Option 2: TBA
· Recommended WF
· the same general spurious requirement as BS spec still applicable for UL.
Issue 2-4-4: whether to apply additional NS specific emission for UL 
· Proposals
· Option 1: yes 
· Option 2: no
· Recommended WF
· TBA.
0.3 Companies views’ collection for 1st round 
0.3.1 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 2-1 
	Company
	Comments

	Ericsson
	Issue 2-1-2: ACLR or equivalent requirement?
ACLR may be difficult to define as a relative metric as it depends on the stimulus signal. In our view, an absolute metric based on the power limit is OK,

Issue 2-1-3: ACLR equivalent requirements
We can also consider the Nokia proposal to scale the OBUE. Note that this is a bit stricter than the BS requirement because the measurement granularity for OBUE is finer, whereas for ACLR it is just the total power in the whole of the neighbor channel.

Issue 2-1-4: basic limits
We agree to option 1 with the understanding that 45dB does not mean that a relative requirement needs to be defined; it could also be the basis for deriving an absolute requirement,

Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
We need CACLR for both cases.

Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
Option 3: Fixed limit over the whole adjacent channel bandwidth. As for ACLR though, we could also consider the Nokia proposal, although tis ends up stricter than the BS requirement.

	
	Issue 2-1-1 / 2-1-2 :  Depends a little on if we specify a high power WA equivalent in the DL, otherwise the low power and the input noise probably negate the usefulness of ALCR relative requirement. It can only be reasonably expected to be met under a range of input power levels 
Issue 2-1-3: Again depends on power level, for low power OBUE is probably sufficient. If for higher powers ALCR is less strict however we see no reason not to introduce it.
Issue 2-1-4: If we have ALCR then option 1 is acceptable 
Issue 2-1-5: This is an interesting point – if we assume that a single channel uses the entire pass BW then the adjacent channel is outside the passband. If the pass band belongs to the same network then if it’s not used then is ALCR really an issue (as there is nothing to interfere with) Existing repeaters seem to only test channels outside the pass band. 
Issue 2-1-6:  Again we need to agree the relationship between the channel usage and the passband? If channels always fill the passband then CALC between pass bands is enough
Issue 2-1-7: As before we see no reason to make req tougher than existing BS emissions by scaling OBUE, if this is the case introducing CACLR is probably better.

	CATT
	Issue 2-1-1: whether to define ACLR or some equivalent requirements
Issue 2-1-2: ACLR or equivalent requirement?
It depends on what’s the maximum output power. We tend to support not defining it.
Issue 2-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
FFS

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: whether to define ACLR or some equivalent requirements
Option 1
Issue 2-1-2: ACLR or equivalent requirement?
Option 1-1. To clarify our position, we think ACLR core requirement is anyway needed but the verification may need to resort to using absolute metric like modified OBUE.
Issue 2-1-3: ACLR equivalent requirements
We prefer option 1. The level may need to be dependent on maximum power of the repeater to reach equivalence with ACLR. Also it needs to be clarified whether the requirement scales together with output power. We are open to discuss whether the measurement bandwidth needs to be increased.
Issue 2-1-4: basic limits
Agree with WF
Issue 2-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
Further analysis is needed for this.
Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
Both need to be considered.
Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
Option 2, but we are open to discuss further based on the outcome of ACLR discussion.

	CommScope
	ACLR requirements for DL
For issue 2-1-1 to 2-1-4
We recommend to use the requirements from BS with the ACLR and basic limits.
The limit whichever is less stringent shall apply.
The basic limits shall be respective OBUE masks (CAT A, CAT B, different bands, different power classes), related to the carrier and not to the passband.
Related to carrier means that f_offset, ∆f respectively relates to the carrier edges.

Issue 2-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
We agree with option 1 using 10 MHz BW (Carrier BW + Adjacent channel BW) for FDD or 40 MHz (Carrier BW + Adjacent channel BW) for TDD.

Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
See 2-1-7

Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
We agree with option 2 (OBUE, perhaps modified OBUE).


	Docomo
	Issue 2-1-1: whether to define ACLR or some equivalent requirements: We are OK with recommended WF.
Issue 2-1-3: ACLR equivalent requirements: The absolute value of Option2 seems to be bigger than the existing ACLR for BS. 
Issue 2-1-4: basic limits: We are fine with Option 1.

	CMCC
	Issue 2-1-1: whether to define ACLR or some equivalent requirements
The recommended WF is OK for us
Issue 2-1-2: ACLR or equivalent requirement?
Option 1. wait for the conclusion of output power
Issue 2-1-3: ACLR equivalent requirements
Option 1
Issue 2-1-4: basic limits
Recommended WF is OK
Issue 2-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
Option 1 as the start point.
Issue 2-1-6: 	CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
Both option 1 and option 2.
Issue 2-1-7:	Whether to define CACLR or other equivalent requirements?
Option 2

	QCOM
	2-1-1 agree WF
Issue 2-1-2: ACLR or equivalent requirement?
Option 1-1. Not convinced on option 1-2. Need further study on that
Issue 2-1-4: basic limits
Option 1


 
Sub topic 2-2 
	Company
	Comments

	Ericsson
	Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
We are also OK to refer to the BS, although this is somewhat stricter.

Issue 2-2-2: ACLR or its equivalent requirements?
Again, it may be sufficient with an absolute requirement considering the UL TX power limit

Issue 2-2-3: ACLR equivalent requirements 
Again, we can consider the Nokia proposal although it is somewhat stricter.



	Huawei
	Issue 2-2-1:   The requirement may need to be adapted as it needs to include an aspect of the input signal, so neither should be directly referred to. For UE power levels (unplanned) maybe URE levels are ok but of there are higher levels with directional antennas(planned) then we should look at the IAB requirements for UL which use BS levels.
Issue 2-2-2:   Core requirements should be met, this is not just a test issue,  if ALCR performance is dependent on a certain level (and spectral purity) input signal then this should be part of the core requirement.
Issue 2-2-3:   I think this depends a little on the decision on output power as to if its needed or not, but if needed ALCR is probably preferable to an over strict OBUE requirement


	CATT
	Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
IAB-MT reuses BS requirement but not sure if cost sensitive repeater may need to consider UE performance.
Issue 2-2-2: ACLR or its equivalent requirements?
Issue 2-2-3: ACLR equivalent requirements 
Agree with Huawei ,either there’s requirement and test it or no requrirement. For UL, we think no relative ACLR is ok because the power would be smaller. If absolute emission limits FFS. There’s no absolute ACLR in UE spec. So not sure of the recommended WF.

	Nokia, Nokia Shanghai Bell
	Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
Option 1. However, if output power is capped to UE output power then UE minimum requirement could be sufficient.
Issue 2-2-2: ACLR or its equivalent requirements?
ACLR should be defined, but in case it cannot be verified the verification needs to rely on equivalent absolute emission limit.
Issue 2-2-3: ACLR equivalent requirements 
Option 1

	CommScope
	ACLR requirements for UL
We recommend to use the same approach as for downlink (see sub topic 2-1) 


	CMCC
	Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
Option 1
Issue 2-2-2: ACLR or its equivalent requirements?
Option 1 and wait for the conclusion of UL output power
Issue 2-2-3: ACLR equivalent requirements
the recommended WF is OK for us


	QCOM
	Issue 2-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
FFS. It is unclear now whether different repeater types should use more or less stringent requirements.
Issue 2-2-2: ACLR or its equivalent requirements? – agree option 1-1


 
Sub topic 2-3
	Company
	Comments

	Ericsson
	Issue 2-3-1: operating unwanted emission requirements or SEM
Are there any regulatory reasons why UL SEM should be applied ?

	Huawei
	Issue 2-3-1: if we have ALCR then for same reason as BS we will need OBUE to ensure the spectrum profile is ok. But clearly its related to ALCR discussion.

	Nokia, Nokia Shanghai Bell
	Issue 2-3-1: operating unwanted emission requirements or SEM
This has dependency with ACLR. In case ACLR cannot be verified, OBUE level needs to be mode more strict than in BS/IAB specification to match ACLR level and therefore guarantee equivalent adjacent channel protection.
Regarding the proposed WF, even for UL OBUE should be considered, as in our view OBUE definition adapts better to the concept of using passband instead of carrier bandwidths as guideline where/how emission requirements apply.

	CommScope
	Issue 2-3-1: operating unwanted emission requirements or SEM
Wait for the conclusion of ACLR requirements. However, we recommend to use the same OBUE requirements for downlink and uplink as NR BS specification.


	CMCC
	The recommended WF is OK



Sub topic 2-4
	Company
	Comments

	Ericsson
	Issue 2-4-1: for DL, whether to reuse the WA specific requirements for all classes including the home class, e.g. co-located requirements
Our understanding is that LA requirements should be used. Regarding co-location, these requirements should not be mandatory but supported subject to declaration (it is this way with the BS), so just don’t declare support if co-location protection not needed.

Issue 2-4-4: whether to apply additional NS specific emission for UL 
These need to be applied, but they should be applied as declared regional requirements in the same manner as regional requirements in the BS spec.

	Huawei
	Issue 2-4-1:   Class discussion seems to indicate no home class is needed so this may not be relevant? But need to finish that’s discussion 1st.  Also what co-location are we considering? Co-location with another repeater or with a BS. It seems unlikely a repeater would be co-located with a BS? BS co-location requirements protect the UL only but a repeater will have a DL receiver also? We should at least discuss the co-location deployment options before deciding any requirements
Issue 2-4-2:   Yes option 1
Issue 2-4-3:   Spurious requirements are practically the same for BS and UE so using BS is simpler
Issue 2-4-4:   Same as BS

	CATT
	Issue 2-4-4: whether to apply additional NS specific emission for UL 
No, NS was not used even in IAB-MT.

	Nokia, Nokia Shanghai Bell
	Issue 2-4-1: for DL, whether to reuse the WA specific requirements for all classes including the home class, e.g. co-located requirements
Co-location should be based on declaration, and if in the foreseen deployment for each class co-location is possible, then some requirement should apply. The details of the requirement levels can be further discussed.
Issue 2-4-2: whether to define receiver spurious for TDD
Usually for DL and DL, there is always one receiving and transmitting unit working simultaneously, for this case it is enough to have spurious emission defined only for transmitter.
If it is for applications, such as tunnel, with backhaul and access separated, then it the receiver spurious emission should be similar to specifications for BS (access Rx) and UE (backhaul Rx)
Issue 2-4-3: general spurious requirement for UL
Agree with WF
Issue 2-4-4: whether to apply additional NS specific emission for UL 
Repeaters do not move or roam, so NS-concept does not need to be applied. Similar to IAB, the requirements need to be defined as regional requirements and repeater manufacturer needs to make sure they are met.

	CommScope
	Spurious requirements
Issue 2-4-1: for DL, whether to reuse the WA specific requirements for all classes including the home class, e.g. co-located requirements
We propose to use same spurious requirements for each class.
Issue 2-4-2: whether to define receiver spurious for TDD
We propose not to define receiver spurious for TDD (Repeater is not a receiver in sense of a BTS receiver.).

Issue 2-4-3: general spurious requirement for UL
We agree with the recommended WF.

Issue 2-4-4: whether to apply additional NS specific emission for UL 
We agree with option 2.


	Docomo
	Issue 2-4-2: We support Option 1.
Issue 2-4-3: Spurious emission requirements are the same for Category B BS and UE. But Category A BS has relaxed requirements than Category B BS. Therefore, the spurious requirements for Category B BS should be considered for UL.

	CMCC
	Issue 2-4-1: option 1 and the co-located spurious emission requirements with BS. Co-located spurious definition with BS is also included in E-UTRA repeater spec.
Issue 2-4-2: recommended WF is OK
Issue 2-4-3: recommended WF is OK
Issue 2-4-4: option 1

	QCOM
	Issue 2-4-2: whether to define receiver spurious for TDD 
Agree WF
Issue 2-4-3: general spurious requirement for UL
Agree WF
Issue 2-4-4: whether to apply additional NS specific emission for UL 
Agree option 1 yes . FFS how this can be implanted.



0.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



0.4 Summary for 1st round 
0.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #2-1
	Issue 2-1-1, issue 2-1-2, issue 2-1-3, issue 2-1-4 and issue 2-1-5: ACLR or equivalent requirement?
It seems all the companies agree to define ACLR or equivalent requirements to achieve the same adjacent channel protection as BS spec.
Regarding for the relative ACLR limit or equivalent absolute limit
1 company prefer absolute metric based on the power limit, 2 companies prefer to wait for the conclusion of output power and then decide absolute limit or relative limit. The candidate options for absolute limit include modified OBUE with finer measurement granularity and emission over the total adjacent channel BW.
Regarding for the basic limit:
majority companies agree to take 45dB BS relative ACLR value as the basis for NR repeater spec.
Regarding for the adjacent channel bandwidth when define ACLR:
1 company prefers further discussion. 3 companies support 10 MHz BW (Carrier BW + Adjacent channel BW) for FDD or 40 MHz (Carrier BW + Adjacent channel BW) for TDD. 
Tentative agreements:
· ACLR or some equivalent requirements are required to meet the same adjacent channel protection as NR spec for DL. And 45dB BS relative ACLR value could be taken as the basis for DL NR repeater. 
· Wait for the conclusion of output power before defining relative ACLR or equivalent absolute limits. For the equivalent absolute limit, further check the measurement granularity. The OBUE over finer measurement granularity and total absolute emission limits over the whole adjacent channel BW are the candidate options.

Issue 2-1-5 and 2-1-6: CACLR
Regarding for the concept of CACLR: 
3 companies prefer to define non-adjacent carrier CACLR and non-adjacent pass band CACLR. 
Regarding for the absolute limit or absolute limit: 
1 company needs further study. 1 company suggests to further discuss CACLR based on the outcome of ACLR discussion. 2 companies prefer modified absolute OBUE instead of the relative CACLR.
Tentative agreements:
Define the non-adjacent carrier CACLR and non-adjacent pass band CACLR.

	Sub-topic #2-2
UL ACLR
	Issue 2-2-1,  Issue 2-2-2 and Issue 2-2-3
Regarding for UL ACLR limits: 
3 companies prefer to refer to BS relative ACLR. 1 company suggest to wait for the conclusion of output power before ACLR definition. 1 company support BS relative ACLR but UE relative ACLR could be also sufficient when output power is capped to UE power class.  1 company suggests no ACLR as UL power is small.
Regarding for absolute limit or absolute limit: it seems the same approach as DL could be reused.
Tentative agreement:
Wait for the UL output power before define UL ACLR. Regarding for relative limit or equivalent absolute limit, the same approach as DL could be reused. 

	Sub-topic #2-3
OBUE or SEM
	Issue 2-3-1: operating unwanted emission requirements or SEM
It seems all companies suggest to relate it to ACLR requirements. 
Tentative agreement:
The relate OBUE and SEM requirement to ACLR requirements and wait for the conclusion of ACLR requirements.

	Sub-topic 2-4: spurious emission
	Issue 2-4-1: for DL, whether to reuse the WA specific requirements for all classes including the home class, e.g. co-located requirements
1 company prefers to use LA requirements, 1 company prefers to at first discuss the co-location deployment before the definition. 1 company prefer sto be based on declaration. 3 companies prefer to use the same limits for each class.
Further study is suggested for co-located spurious emission requirements.
Issue 2-4-2: whether to define receiver spurious for TDD
1 company prefer no receiver spurious. 1 company think receiver spurious is needed when backhaul and access separated. 3 companies prefer to define Rx spurious.
Issue 2-4-3: general spurious requirement for UL
All companies to reuse the same general spurious requirements for category B for UL.
Issue 2-4-4: whether to apply additional NS specific emission for UL
3 companies agree no such requirement while other 2 companies suggest to define such requirements.
Tentative agreements
· reuse the same general spurious requirements for category B for UL.
· define receiver spurious for TDD repeater.



	WF name
	Corresponding topic in the summary
	company

	WF on emission related conducted requirements
	Topic #2
	Ericsson



0.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



0.5 Discussion on 2nd round (if applicable)
1 Topic #3: other RF conducted requirements
NR repeater other RF conducted requirements are discussed in this thread, including frequency stability requirements, EVM related requirements, REFSENSE or equivalent requirements, IMD requirements, ACRR requirements and out of band requirements. 
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109026
	CATT
	Proposal 1: The frequency stability requirement for fixed NR repeater is defined as absolute frequency error for both FR1 and FR2. 
Proposal 2: The frequency stability test procedure for fixed repeater follows BS approach for both FR1 and FR2.
Proposal 3: EVM requirements for NR repeater FR1 conducted and FR2 are defined as 6% for both UL and DL.
Proposal 4: The NF performance is left to implementation, i.e. no NF or minimum input level requirement for NR repeater. The proposal applies to FR1 conducted and FR2.

	R4-2109500
	CMCC
	Observation 1: SNR assumption are different for different deployment scenario when calculate REFSENSE.
Observation 2: it’s hard to define a unified REFSENSE requirement, which is variable and related to the practical deployment scenarios.
Proposal 1: general input IMD requirements as shown in table 1 could still apply for NR repeater.
Proposal 2: co-located input IMD requirements as shown in table 2 could still apply for NR repeater.
Proposal 3: co-existence input IMD requirements as shown in table 3 could still apply for NR repeater.
Proposal 4: the same approach as UE transmitter IMD definition could be applicable for repeater UL output IMD with some modification of interference power.
Proposal 5: 5dB NF is suggested for all repeaters.
Proposal 6: NF is the equivalent requirement for TDD REFSENSE to make sure repeater could decode synchronization signalling.

	R4-2109821
	Nokia, Nokia Shanghai Bell
	Proposal 1: FR2 frequency error is +/- 0.01 ppm, defined as relative error between the repeater input and output signals.
Observation 1: There may be deployments where it is unnecessary to require meeting 256QAM EVM requirement.
Proposal 2: In case EVM requirements are specified, they shall use the same EVM-% as specified for gNBs and Ues.
Proposal 3: In case EVM requirements are specified, more than one EVM-% is needed and the maximum supported modulation order shall be declared by the repeater manufacturer.
Proposal 4: In case co-location is considered for out-of-band gain, manufacturer shall declare the operating bands with which co-location is possible.

	R4-2110737
	Ericsson
	Proposal 1: Frequency accuracy is relative to the input signal.
Proposal 2: Do not link repeater EVM to modulation order
Proposal 3: Discuss further the usefulness of the EVM requirement considering different repeater deployment scenarios
Proposal 4: Consider enabling multiple EVM levels and a declaration or leave EVM outside of the scope of conformance for repeaters.
Proposal 5: Specify that the interferers should be positioned in frequency such that the IM product is in the centre of the passband.
Observation 1: The 1MHz from the carrier edge does not test rejection of RBs from an adjacent NR carrier that are closer than 1MHz to the passband edge.
Proposal 6: Discuss whether to create an input intermodulation requirement with a lower offset to the passband edge (e.g. 500kHz) and also lower power level (e.g. -50dBm)
Proposal 7: Either sweep the second CW in frequency or define the second interferer as a modulated signal with the carrier bandwidth rather than a CW.
Proposal 8: Apply an output intermodulation requirement based on an NR interferer with 30dB lower power than the repeater and 5MHz bandwidth.
Proposal 9: Define the interferer as being in the next adjacent 5MHz channel after the passband.
Observation 2: Out of band gain requirements of 60dB in the first 1MHz, 45dB up to 10MHz and 35dB >10MHz from the carrier are sufficient for avoiding amplification of emissions from non-co-located equipment.
Observation 3: The out of band gain requirements would not be sufficient to avoid amplification of unwanted emissions from co-located equipment with a couple loss of 30dB to the repeater.
Observation 4: If another operator has a carrier just outside of the passband, the wanted signal from that operator may be amplified. EVM is not guaranteed and hence the other operators signal may be distorted.
Observation 5: Amplification of sources of unwanted emissions inside the passband may lead to emissions requirement levels being exceeded.
Observation 6: If there are other operator’s carriers within the passband, these may be amplified with added EVM.
Proposal 10: RAN4 to consider further whether the ACRR requirement is strict enough for a scenario of a distant donor and nearby interferer.
Proposal 11: Take the following as a baseline for out of band gain requirements:

	Frequency offset, f_offset_CW
	Maximum gain

	0,2  f_offset_CW < 1,0 MHz
	60 dB

	1,0  f_offset_CW < 5,0 MHz
	45 dB

	5,0  f_offset_CW < 10,0 MHz
	45 dB

	10,0 MHz  f_offset_CW
	35 dB



Proposal 12: Discuss the following issues further:
· Amplification of unwanted emissions from co-located equipment outside of the passband
· Amplification and distortion of other operators’ carriers just outside of the passband
· Amplification of unwanted emissions from other equipment inside of the passband
· The impact of amplifying other operators’ carriers if they are inside the passband

	R4-2111411
	Huawei
	In this paper we have looked at defining a receiver sensitivity or NR type requirement. The in-band receiver noise will show up as ma contributor to the EV so it is not strictly required. However, investigation of the existing LTE repeater EVM requirement and test show that NF is not currently tested to any significant degree. An additional EVM test at a lower input power level could test for NF using the existing EVM test. A method of setting the input power level has been suggested.



1.2 Open issues summary
Agenda 9.5.2.3. DL means access link and UL means backhaul link.
1.2.1 Sub-topic 3-1
It is noted all frequency stability related requirements are applicable for both FR1 and FR2. Therefore, the following discussion is applicable for both FR1 and FR2. 
Moderator note: 0.01ppm frequency derivation is approved for FR1 in last meeting WF [2106112].
Issue 3-1-1: frequency stability requirements for both FR1 and FR2
· Proposals
· Option 1: absolute error. The reasons are listed below (CATT).
· 0.01 ppm relative error equals to 0.06ppm absolute error for WA BS and then GNSS source can’t be used as reference. Besides, 0.01ppm is too stringent compared with 0.1ppm for UE.
· Option 2: relative error. (CMCC, Nokia, Ericsson). Some reasons are listed as below
· The frequency of the transmitted signal will depend on the frequency of the input signal (Ericsson).
· Recommended WF
· for both FR1 and FR2, frequency stability is the relative frequency deviation of output signal with respect to the input signal.
Issue 3-1-2: 0.01 ppm frequency stability limits for both FR1 and FR2
· Proposals
· Option 1: 0.01 ppm for all repeater for FR1 and FR2. (CMCC, Nokia)
· Option 2: 0.01 ppm only for fixed repeater as absolute error. Further discussion about the absolute error for mobile repeater (CATT)
· Recommended WF
· for both FR1 and FR2, the same ±0.01 ppm frequency error could still apply to NR repeater as relative frequency deviation of output signal with respect to the input signal.
Issue 3-1-3: frequency stability test procedure for both FR1 and FR2
· Proposals
· Option 1: the same as BS if it is defined as absolute frequency error for both FR1 and FR2. (CATT)
· Option 2: TBA. 
· Recommended WF
· TBA.
1.2.2 Sub-topic 3-2
EVM related requirements. It is noted almost all the EVM related requirements are applicable for both FR1 and FR2 except for 256 QAM is not supported by FR2 UL. Therefore, the following discussion is applicable for both FR1 and FR2 unless otherwise states.
Issue 3-2-1: the usefulness of EVM requirement considering different repeater deployment scenarios where EVM may be dominant factor or useless factor for output SNR
· Proposals
· Option 1: it is necessary to define EVM limits at least in RF core part (CMCC, Nokia, CATT)
· Option 2: based on declaration without any EVM limits
· Recommended WF
· It is suggested to define EVM limits for NR repeater at least in RF core part.
Issue 3-2-2: whether to differentiate EVM for DL and UL respectively for both FR1 and FR2?
· Proposals
· Option 1: necessary, at least for FR2
· Option 2: the same value for both DL and UL(CATT)
· Recommended WF
· TBA
Issue 3-2-3: whether to link EVM to modulation order when define EVM levels for both FR1 and FR2?
· Proposals
· Option 1: yes, EVM levels are explicitly linked to modulation scheme in the spec (CMCC, Nokia)
· Option 2: no, only EVM levels without modulation scheme specification (Ericsson, CATT)
· Recommended WF
· TBA.

Issue 3-2-4: the EVM levels should be aligned with which modulation scheme no matter whether it is finally linked to modulation order or not 
· Proposals
· Option 1: 64QAM and 256QAM both should be considered for both FR1 and FR2 (CMCC)
· Option 2: 64QAM for both FR1 and FR2
· Option 3: 256 should also be considered in some use case for both FR1 and FR2 (Nokia)
· Option 4: Not aligned to modulation schemes
· Recommended WF
· RAN4 consider which modulation up to 256QAM or 64QAM is feasible in DL and UL, respectively, and define the EVM requirements for the feasible modulation. 

Issue 3-2-5: numbers of EVM level for both FR1 and FR2
· Proposals
· Option 1: only one level (CATT)
· Option 2: more than one EVM is needed (Ericsson, Nokia, CMCC)
· two levels. One for modulation order not larger than 64 QAM, the other for 256QAM (CMCC)
· Recommended WF
· It is suggested to define multiple EVM levels.

Issue 3-2-6: how to test EVM if multiple EVM levels are defined for both FR1 and FR2?
· Proposals
· Option 1: declaration by repeater (Ericsson, Nokia).
· Repeater declare maximum supported modulation order. (Nokia)
· Option 2: leave EVM outside of the scope of conformance part (Ericsson)
· Recommended WF
· TBA.
Issue 3-2-7: whether to define more stringent requirements than current spec or not for both FR1 and FR2
· Proposals
· Option 1: yes
· 6% for both DL and UL(CATT)
· 5% for modulation scheme not larger than 64QAM and less than 3.5% for 256 QAM(CMCC)
· Option 2: the same as current NR spec (Nokia)
· Recommended WF
· TBA.

1.2.3 Sub-topic 3-3
REFSENSE, NF, minimum input level. In this meeting, RAN4 focus on the analysis of necessity, which is applicable for both FR1 and FR2.
Issue 3-3-1: whether to define REFSENSE or equivalent requirements
· Proposals
· Option 1: yes (CMCC, Huawei)
· Option 2: no (CATT)
· Recommended WF
· It is suggested to define REFSENSE equivalent requirements.
Issue 3-3-2: equivalent requirement in core spec
· Proposals
· Option 1: NF (CMCC)
· Option 2: minimum input level (Huawei)
· Recommended WF
· TBA
Issue 3-3-3: how to test above requirements?
· Proposals
· Option 1: directly test NF (CMCC)
· Option 2: An additional EVM test at a lower input power level could test for NF using the existing EVM test.  (Huawei). The detail is shown in [2111411]
· Recommended WF
· TBA
1.2.4 Sub-topic 3-4
Input intermodulation related requirements
Issue 3-4-1: the types of two interference signals
· Proposals
· Option 1: two CW signals (CMCC, Ericsson)
· Option 2: one CW signal and one modulated signal with the carrier bandwidth (Ericsson)
· Recommended WF
· TBA
Issue 3-4-2: the frequency offset of the first interference signal
· Proposals
· Option 1: 1MHz (CMCC)
· Option 2: lower offset than 1MHz, e.g. 500kHz to consider the event of an NR carrier being received adjacent to the passband (Ericsson)
· Recommended WF
· TBA
Issue 3-4-3: the frequency offset of the second interference signal
Moderator note: option 1 and option 2 are not independent and both could be chosen.
· Proposals
· Option 1: Specify that the interferers should be positioned in frequency such that the IM product is in the centre of the passband (Ericsson, CMCC).  
· Option 2: sweep the second CW in frequency to reflect frequency variation in performance if two CW signals are finally defined (Ericsson)
· Recommended WF
· Specify that the interferers should be positioned in frequency such that the IM product is in the centre of the passband. Further discuss whether to sweep the second CW in frequency or not.
Issue 3-4-4: whether/ how to define co-located input IMD requirements
· Proposals
· Option 1: yes, the same approach as E-UTRA repeater spec (CMCC).  
· Option 2: TBA
· Recommended WF
· TBA.
Issue 3-4-5: whether/ how to define co-existence input IMD requirements
· Proposals
· Option 1: yes, the same approach as E-UTRA repeater spec (CMCC).  
· Option 2: TBA
· Recommended WF
· TBA.

Output intermodulation related requirements
Issue 3-4-6: output interference signal for DL
· Proposals
· Option 1: based on an NR interferer with 30dB lower power than the repeater and 5MHz bandwidth being in the next adjacent 5MHz channel after passband (Ericsson)
· Option 2: TBA
· Recommended WF
· Apply an output intermodulation requirement based on an NR interferer with 30dB lower power than the repeater in the next adjacent 5MHz channel after the passband with 5MHz bandwidth

Issue 3-4-7: whether/ how to define output intermodulation for UL
· Proposals
· Option 1: yes, the same approach as UE transmitter IMD definition could be applicable for UL output IMD of repeater with some modification of interference power. (CMCC)
· Recommended WF
· TBA
1.2.5 Sub-topic 3-5
ACRR related requirements
Issue 3-5-1: the interference source assumption for ACRR requirements 
· Proposals
· Option 1: nearby interferer source closer to the repeater than donor BS. (Ericsson)
· Option 2: interferer source with the same power and same distance as donor BS.
· Recommended WF
· TBA.
1.2.6 Sub-topic 3-6
Out of band gain related requirements
Issue 3-6-1: baseline for out of band gain
· Proposals
· Option 1: E-UTRA repeater spec as the baseline (Ericsson)
· Option 2: TBA
· Recommended WF
· Take E-UTRA repeater spec as the baseline when define out of band gain requirements for NR repeater. 
Issue 3-6-2: further discuss and check whether they should be taken into consideration for out of band gain. (Ericsson)
Moderator note: if any of following issues are agreed to be considered for out of band gain, then out of band gain referred from E-UTRA repeater spec should be updated accordingly.
· Amplification of unwanted emissions from co-located equipment outside of the passband
· Amplification and distortion of other operators’ carriers just outside of the passband
· Amplification of unwanted emissions from other equipment inside of the passband
· The impact of amplifying other operators’ carriers if they are inside the passband

Issue 3-6-3: co-location requirements if specified
· Proposals
· Option 1: manufacturer shall declare the operating bands with which co-location is possible. (Nokia)
· Option 2: TBA
· Recommended WF
· TBA

1.3 Companies views’ collection for 1st round 
1.3.1 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 3-1 
	Company
	Comments

	Ericsson
	Issue 3-1-2: 0.01 ppm frequency stability limits for both FR1 and FR2
What is meant with “fixed” and “mobile” repeater ? It does not seem to be in the WI scope ?

	Huawei
	Issue 3-1-1:    Absolute frequency error is determined by the input signal accuracy and the repeater contribution. To prevent the link becoming degraded the repeater contribution must be very small. In a RF repeater you would not expect the contribution to be significant anyway. Option 2
Issue 3-1-2:    option 1
Issue 3-1-3:    Test issues don’t need to be discussed yet, in this case its the difference between 2 RF signals not an RF signal and a reference, but it could be tested like BS?

	CATT
	Some repeaters’ center frequency is preconfigured and not decoded from DL signal. How to test that kind of repeater may need some discussion. Regarding if it’s relative to the input signal, actually the difference is very small if there’s no Doppler frequency shift. So if LTE wording is used, we can accept it although we think it’s really misleading. But we think the BS test procedure should be allowed because may repeaters would not have the AFC function like UE, the reference clock should be allowed to be connected to repeater like BS.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: frequency stability requirements for both FR1 and FR2
Option 2
Issue 3-1-2: 0.01 ppm frequency stability limits for both FR1 and FR2
Option 1. Mobile repeater is not in scope of the WI.
Issue 3-1-3: frequency stability test procedure for both FR1 and FR2
This discussion belongs to performance part.

	CommScope
	Issue 3-1-1: frequency stability requirements for both FR1 and FR2
We agree with the recommended WF.

Issue 3-1-2: 0.01 ppm frequency stability limits for both FR1 and FR2
We agree with the recommended WF.

Issue 3-1-3: frequency stability test procedure for both FR1 and FR2
We suggest to use same test procedure as for TS 36.106 (Frequency error is derived in the measurement procedure of EVM.)


	CMCC
	Issue 3-1-1: Recommended WF is OK for us
Issue 3-1-2: Recommended WF is OK for us. Fixed repeater is certain repeater that wouldn’t move once it is deployed. Mobile repeater is certain repeater that would move after the setup, for example the repeater deployed on train.


 
Sub topic 3-2 
	Company
	Comments

	Ericsson
	Issue 3-2-1: the usefulness of EVM requirement considering different repeater deployment scenarios where EVM may be dominant factor or useless factor for output SNR
As discussed in our contribution, the needed EVM will depend on the intended deployment scenario. There are complications to define EVM since it also depends on the signal source. If the EVM is fixed, optimizing designs towards deployment scenarios may be constrained. If it is declared, it is not obvious if it is needed as a core/conformance requirement (as opposed to part of the manufacturers product spec). Unlike a BS or UE, the fraction of total conformance testing cost taken up for EVM will be greater for a repeater.

Issue 3-2-4: the EVM levels should be aligned with which modulation scheme no matter whether it is finally linked to modulation order or not 
We do not see a need to relate EVM to modulation schemes as anyhow the total link EVM depends on the transmitter so the EVM will not be sufficient for each modulation scheme in the same manner as the BS/UE specs.

Issue 3-2-7: whether to define more stringent requirements than current spec or not for both FR1 and FR2
Actually even these levels assume pretty high RX SNR at the repeater input for them to make any difference,

	Huawei
	Issue 3-2-1:    As with frequency error total EVM depends on the quality of the input signal – if the repeater is not to degrade the link then its contribution should be low. Not having an EVM requirement would allow non-linearity’s to occur. Option 1
Issue 3-2-2:    EVM requirements are same values for BS and UE do option 2 seems ok.
Issue 3-2-3/3-2-4:    EVM for higher modulation order should be tougher than lower, its ok to make this declarable with different levels but we need to ensure repeater is only amplifying signals for chosen operator as cannot know the EVM capability of other operators.
 Issue 3-2-5:    different levels are ok – option 2
Issue 3-2-6:    If there are different levels probably only the strictest needs testing at the repeater is not aware of the input signal. Testing is based on accuracy of the input signal so repeater contribution may need to be extracted from final result (depending on quality of source), But similar test to BS should be possible.

	Pivotal Commware
	3-2-1: We prefer Option 2
3-2-6: We prefer Option 2 (no need for it in conformance spec)
3-2-7: Option 2 is sufficient

	CATT
	Issue 3-2-1: the usefulness of EVM requirement considering different repeater deployment scenarios where EVM may be dominant factor or useless factor for output SNR
Option 1.
Issue 3-2-2: whether to differentiate EVM for DL and UL respectively for both FR1 and FR2?
Option 2.
Issue 3-2-3: whether to link EVM to modulation order when define EVM levels for both FR1 and FR2?
Option 2 like BS/UE spec, but think one level is sufficient.
Issue 3-2-4: the EVM levels should be aligned with which modulation scheme no matter whether it is finally linked to modulation order or not 
Think one minimum requirement is sufficient. There’s problem for the high SNR scenarios that what’s the assumption of the input signal.
Issue 3-2-5: numbers of EVM level for both FR1 and FR2
Prefer option 1, if option 2 is the majority view then not think 256 QAM is feasible at least for FR2. And also doubt 256QAM for FR1 for the scenario of repeater.
Issue 3-2-7: whether to define more stringent requirements than current spec or not for both FR1 and FR2
If one level, option 1, if several levels, same as BS is sufficient because repeater’s performance is mainly decided by LO and PA whose performance can’t be better than BS.


	Nokia, Nokia Shanghai Bell
	Issue 3-2-1: the usefulness of EVM requirement considering different repeater deployment scenarios where EVM may be dominant factor or useless factor for output SNR
Option 1
Issue 3-2-2: whether to differentiate EVM for DL and UL respectively for both FR1 and FR2?
The %-values should be the same but 256QAM in UL is not specified for FR2
Issue 3-2-3: whether to link EVM to modulation order when define EVM levels for both FR1 and FR2?
The linkage to modulation scheme is useful to provide additional information on how the %-value actually links together with performance. We do agree though that for CP-OFDM signal it does not really make a difference if e.g. 3.5% EVM is measured using 64QAM or 256QAM underlying data.
Issue 3-2-4: the EVM levels should be aligned with which modulation scheme no matter whether it is finally linked to modulation order or not 
Option 3
Issue 3-2-5: numbers of EVM level for both FR1 and FR2
Option 2
Issue 3-2-6: how to test EVM if multiple EVM levels are defined for both FR1 and FR2?
Option 1
Issue 3-2-7: whether to define more stringent requirements than current spec or not for both FR1 and FR2
Option 2. Regenerative options like IAB are also available for situations where impact to signal quality cannot be tolerated. 

	CommScope
	Issue 3-2-1: the usefulness of EVM requirement considering different repeater deployment scenarios where EVM may be dominant factor or useless factor for output SNR
We agree with the recommended WF.
 
Issue 3-2-2: whether to differentiate EVM for DL and UL respectively for both FR1 and FR2?
Our proposal is to use same value for DL and UL for FR1 and FR2. Furthermore, we suggest to define same  EVM numbers for different modulation schemes as defined in BS specification.
Issue 3-2-3: whether to link EVM to modulation order when define EVM levels for both FR1 and FR2?
See our proposal in 3-2-2
Issue 3-2-4: the EVM levels should be aligned with which modulation scheme no matter whether it is finally linked to modulation order or not 
See our proposal in 3-2-2

Issue 3-2-5: numbers of EVM level for both FR1 and FR2
See our proposal in 3-2-2

Issue 3-2-6: how to test EVM if multiple EVM levels are defined for both FR1 and FR2?
See our proposal in 3-2-2

Issue 3-2-7: whether to define more stringent requirements than current spec or not for both FR1 and FR2
Option 2: same as current NR spec. (e.g. 3.5 % for 256 QAM)


	CMCC
	Issue 3-2-1: recommended WF is OK for us
Issue 3-2-3: option 1
Issue 3-2-4: option 1
Issue 3-2-5: option 2
Issue 3-2-7: option 1, more stringent requirement is required to avoid degradation to network



 
Sub topic 3-3
	Company
	Comments

	Ericsson
	Issue 3-3-1: whether to define REFSENSE or equivalent requirements
We do not see a need for REFSENS requirements; firstly it is not clear how to define and test BLER. Secondly not all repeaters may synchronize to SSB.

Issue 3-3-2: equivalent requirement in core spec
We don’t see how a requirement on noise figure would be defined and tested ? Maybe there could be a requirement on output power when there is no input signal (but during ON period for TDD); this would relate to the amount of noise amplification.

Issue 3-3-3: how to test above requirements?
How would NF be directly tested ?
Using EVM would only work if the EVM level would be very low, which as discussed above might not be useful for all scenarios.
A further possibility is output power level with no input signal.

	Huawei
	Issue 3-3-1:  We don’t think that a TREFSESN requirement is needed but some form of NF requirement may be needed, this could be as simple as a low power EVM requirement as such no dedicated receiver requirement is needed
Issue 3-3-2/3: As stated in papers a certain NF is assumed, if the NF is to high the repeater performance will degrade when low power signals are amplified. This would show up as EVM, nut a output noise with no input is also acceptable, but would require knowledge of gain and/or a hot/cold type measurement.

	Pivotal Commware
	3-3-1: Option 2

	CATT
	Issue 3-3-1: whether to define REFSENSE or equivalent requirements
Option 2.


	CommScope
	Issue 3-3-1: whether to define REFSENSE or equivalent requirements
We agree with option 2. 
Issue 3-3-2: equivalent requirement in core spec
We think that no equivalent requirement is needed.
Issue 3-3-3: how to test above requirements?
See 3-3-2 (no test required)


	CMCC
	Issue 3-3-2: Both option 1 and option 2. If the NF is too high the repeater performance will degrade when low power signals are amplified.
Issue 3-3-3: option 2


 
Sub topic 3-4
	Company
	Comments

	Ericsson
	Issue 3-4-1: the types of two interference signals
We have some preference for option 2 as it is a better test than simply testing at one combination of frequency points (captures variation of the repeater properties over frequency)

Issue 3-4-3: the frequency offset of the second interference signal
Option 2 is suggested in case we do not assume a modulated signal to properly capture the variation in repeater response over frequency.

	Huawei:
	Issue 3-4-1: Both methods should capture the linearity, but option 1 whilst less representative of real signals is easier to measure.
Issue 3-4-2/3: These appear to be conformance issues, the core should apply to all cases and the conformance identify a reasonable worst case.
Issue 3-2-4/5: The E-UTRA repeater spec is a good baseline

	Nokia, Nokia Shanghai Bell
	Issue 3-4-1: the types of two interference signals
Option 2: Using only CW does not reflect real field conditions and as Ericsson says, does not capture any variations over frequency.

	CommScope
	Issue 3-4-1: the types of two interference signals
Option 1 should be used (two CW signals)

Issue 3-4-2: the frequency offset of the first interference signal
We agree with option 1.

Issue 3-4-3: the frequency offset of the second interference signal
We agree with the recommended WF. But we think it is not necessary to sweep the second CW (minimizing test effort).

Issue 3-4-4: whether/ how to define co-located input IMD requirements
We agree with option 1. 

Issue 3-4-5: whether/ how to define co-existence input IMD requirements
We agree with option 1.

Issue 3-4-6: output interference signal for DL
We agree with recommended WF.

Issue 3-4-7: whether/ how to define output intermodulation for UL
No need for output intermodulation in uplink. We prefer the same approach as E-UTRA.


	CMCC
	Issue 3-4-1: option 1
Issue 3-4-2: further discussion on option 2
Issue 3-4-3: option 1
Issue 3-4-4: option 1
Issue 3-4-5: option 1
Issue 3-4-6: recommended WF is OK
Issue 3-4-7: option 1


 
Sub topic 3-5 
	Company
	Comments

	Ericsson
	Issue 3-4-7: whether/ how to define output intermodulation for UL
Agree option 1. The power level needs some more thought.

Issue 3-5-1: the interference source assumption for ACRR requirements 
Actually what matters in the end is the level set for the requirement; if the interferer can be closer then the requirement needs to be set more strictly. Also there is a problem if the interferer could be another systems wanted signal that would get distorted and re-amplified; then the ACRR is not sufficient. It may be possible to cover these with a well designed out of band gain requirement.

	Huawei
	Issue 3-5-1: s ACRR needed, the E-UTRA spec only defined it for co-existence with UTRA, the emissions requirements are sufficient for E-UTRA. If we do define then a close interferer seems the correct approach.

	CommScope
	Issue 3-5-1: the interference source assumption for ACRR requirements 
We agree with option 2. 


	CMCC
	Issue 3-5-1: option 2 for further study


 
Sub topic 3-6 
	Company
	Comments

	XXX
		Issue 3-6-1: baseline for out of band gain
Note baseline here means that we need to double check that the levels are robust enough considering the aspects mentioned in 3.6.2 and tighten the levels if needed.

Issue 3-6-3: co-location requirements if specified
Agree option 1.

	Huawei
	Issue 3-6-1: This is a good baseline option 1
Issue 3-6-2:  We should check all of these scenarios against the baseline. 
Issue 3-6-3: Its ok to declare but we really need to describe the scenarios, co-location between repeater, repeaters and BS etc..

	Nokia, Nokia Shanghai Bell
	Issue 3-6-2: further discuss and check whether they should be taken into consideration for out of band gain
Repeater is unable to distinguish whether the out of band signal is useful signal from other BS or general spurious emissions.
In this sense, the principle should be “do not make it worse”, which means the oob gain should be less than the coupling loss. However due to large variation of beam directions, future study needs to be done to see what the highest possible coupling (smallest coupling loss) is and keep the oob gain lower than that.

Issue 3-6-3: co-location requirements if specified
option 1

	CommScope
	Issue 3-6-1: baseline for out of band gain
We agree with the recommended WF.
Issue 3-6-2: further discuss and check whether they should be taken into consideration for out of band gain. (Ericsson)
It is our position that no further discussions are necessary, since it has been adopted from previous LTE repeater standard. This has proven in field that these values are sufficient.
Issue 3-6-3: co-location requirements if specified
Option 1: manufacturer can declare the operating bands with which co-location is possible.

	CMCC
	Issue 3-6-1: recommended WF is OK
Issue 3-6-2: further check
Issue 3-6-3: we need further check


 

1.3.2 CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



1.4 Summary for 1st round 
1.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic #3-1
frequency stability limits
	Regarding for the limits: 
4 companies support relative error. 1 company could compromise to relative error.
4 company support 0.01 ppm for both FR1 and FR2.
Regarding for the test procedure: 
1 company prefers to discuss in conformance phase, 2 companies support to test like BS. 1 company supports to use the same test procedure as for E-UTRA repeater.
Tentative agreement:
The frequency deviation of the output signal with respect to the input signal shall be no more than ±0.01 for both FR1 and FR2.

	Sub-topic #3-2
EVM
	1 company suggests that needed EVM will depend on the intended deployment scenario. 5 companies suggest to define EVM limits. 1 company suggests the EVM based on declaration. 
1 company doesn’t suggest to link EVM to modulation scheme.
4 companies agree to define multiple EVM levels, 1 company agrees to define only one EVM.
4 companies prefer to reuse the same EVM limits as BS. 1 company prefers stricter limit if only one limit and the same limit as BS if multiple limits.
4 companies agree to define the same limits for DL and UL except that 256 QAM is not allowed for FR2 UL.
2 companies prefer 256 QAM for both FR1 and FR2 DL. 1 company prefers no 256 QAM for FR2 and also doubt 256 QAM for FR1. 
Another issue is proposed what’s the assumption of the input signal
Tentative agreement:
EVM may be declared, or declared from a set of limits or have a single limit. If there would be a set of limits, the set EVM limits are the same for DL and UL (except for low EVM levels associated with 256QAM). Whether the same declaration would be made for DL and UL is FFS. Whether EVM is directly associated to modulation orders is FFS. 256 QAM needs further discussion.

	Sub-topic #3-3
NF or minimum input power
	5 companies agree no REFSENSE requirements
1 company proposed that define output power level with no input signal.
Tentative agreement
No REFSENSE requirement is need and further discuss whether following requirements are necessary or not.
· define output power level with no input signal during ON period
· minimum input level
· NF

	Sub-topic #3-4
IMD
	Input IMD
Regarding for general requirements
3 companies prefer to define two CW interference signals, 2 companies prefer to define one CW and one modulated signal.
3 companies have concern about how to reflect the real field conditions and how to capture any variations over frequency. 
For co-located and co-existence IMD requirements
3 companies agree to take E-UTRA repeater spec as the baseline.
Tentative agreement:
· For general IMD requirement, the first interference signal is CW, FFS about the second one.
· For co-located and co-existence IMD requirements it is suggested to take E-UTRA repeater spec as the baseline.

Output IMD
1 company prefers no output IMD for UL. 2 companies prefer to define output IMD for UL.
No agreement in this meeting. Further study is suggested.


	Sub-topic #3-5
ACRR
	2 companies prefer to consider the nearby network nodes. 1 company needs further check. 1 company prefer to only consider donor BS. But all 4 companies seems to approved to define ACRR requirements.
Tentative agreement:
ACRR requirements should be defined for NR repeater.

	Sub-topic #3-6
Out of band gain
	Regarding for general out of band gain:
2 company prefer to take E-UTRA repeater spec as the baseline and baseline here means that we need to double check that the levels are robust enough considering the aspects and tighten the levels if needed.
Regarding for co-location out of band gain:
6 companies prefer that manufacturer shall declare the operating bands with which co-location is possible
Tentative agreement:
· take E-UTRA repeater spec as the baseline and baseline here means that we need to double check that the levels are robust enough considering following aspects and tighten the levels if needed.
· Amplification of unwanted emissions from co-located equipment outside of the passband
· Amplification and distortion of other operators’ carriers just outside of the passband
· Amplification of unwanted emissions from other equipment inside of the passband
· The impact of amplifying other operators’ carriers if they are inside the passband
· For co-location out of band gain requirements, manufacturer shall declare the operating bands with which co-location is possible



	WF name
	Corresponding topic in the summary
	company

	WF on other RF conducted requirements and power related requirements
	Topic #1, Topic #3, Topic #4
	CMCC




1.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



1.5 Discussion on 2nd round (if applicable)


2 Topic #4: power related radiated requirements
NR repeater power related radiated requirements are discussed in this thread, including DL power, UL power and ALC related requirements. 
2.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109501
	CMCC
	Proposal 1: For DL, EIRP requirement is also necessary to provide the same coverage as BS based on declaration of manufacturer.
Observation 1: minimum peak EIRP for UL repeater should be larger than UE spec, taking the near-far effect into consideration.
Proposal 2: The same UL maximum output power in terms of EIRP as UE spec are suggested to be reused since they are derived from regulatory requirements and there is no explicit minimum peak EIRP requirements for FR2 UL.
Observation 2: the tolerance of beam correspondence would impact ALC testing.
Observation 3: when testing ALC requirements for FR2, DL Rx beam and UL Tx beam should be fixed as the same beam to inhabit the tolerance introduced by beam correspondence.

	R4-2109822
	Nokia, Nokia Shanghai Bell
	Observation 1: Unlike the LTE repeaters, defining Rated beam EIRP level and rated carrier TRP output power is essential for specifying radiated requirements for NR repeaters.
Proposal 1: For FR2 NR repeaters, in addition to rated carrier TRP, rated beam EIRP level need to be defined.
Observation 2: According to the BS conformance testing specification, EIRP is essential parameter in defining the conformance test procedures.
Proposal 2: For Release 17 repeater specification, consider whether simplifications to directional requirements are possible due to fixed beam direction. 
Proposal 3: EIRP requirements are specified.
Observation 3: Repeater is communicating with the gNB with one or few beams in the backhaul link. EIRP parameter makes sense in backhaul link.
Proposal 4: Define both EIRP and TRP requirements for UL (backhaul link).
Proposal 5: Declare the maximum output power for the UL (backhaul), similar to IAB-MT.
Observation 4: Automatic gain controlling may not need to be specified for repeater; the same functionality could be obtained by using an implementation specific approach. AGC is only needed in context of limiting maximum output power and unwanted emissions with high-power input signal.
Proposal 6: AGC requirements shall be specified as implicit requirements.

	R4-2110738
	Ericsson
	Proposal 1: Do not create an EIRP accuracy requirement.
Proposal 2: Assume a limitation of 31dBm as a baseline
Proposal 3: Discuss further whether it is feasible and/or useful to create a wide area, planned class of repeater with >31dBm (or no) power limit and a local area repeater class limited to 31dBm.
Proposal 4: Test certain requirements at several power levels as outlined in this document.



2.2 Open issues summary
Agenda 9.5.3.1
DL means access link and UL means backhaul link.
2.2.1 Sub-topic 4-1
Output power related requirements for DL. 
Approved agreements in 3GPP #98-bis e-meeting.
· At least define TRP requirements for FR2 repeater. 
· FFS on EIRP requirements
· Output power for FR2 repeater is based on declaration without upper limit in DL(access link)
· TRP accuracy requirement for DL(access link) should be the same as BS spec
· FFS on conformance test.

Issue 4-1-1: whether to specify EIRP requirements in core requirements for DL? 
· Proposals
· Option 1: yes. e.g. the accuracy requirements. (Nokia, CMCC)
· Option 2: no EIRP accuracy requirements. (Ericsson)
· Recommended WF
· TBA.
Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
· Proposals
· Option 1: yes
· Option 2: no
· Recommended WF
· TBA.
2.2.2 Sub-topic 4-2
Output power related requirements for UL.
Issue 4-2-1: UL power requirements? 
· Proposals
· Option 1: both TRP and EIRP requirements (Nokia)
· Option 2: only TRP
· Option 3: only EIRP
· Recommended WF
· TBA.
Issue 4-2-2: maximum output power for UL? 
· Proposals
· Option 1: based on declaration without any upper limits, similar to IAB-MT (Nokia, CMCC)
· Option 2: minimum peak EIRP should be larger than UE spec considering far-near problem if it is finally approved to define UL upper limits (CMCC)
· Option 3: 31dBm as the baseline to ensure co-existence and further discuss whether to define two class, one planed wide area class with larger than 31dB power and one local area class with power limited to 31dBm (Ericsson) 
· Recommended WF
· TBA
Issue 4-2-3: further discuss the co-existence risk to other networks when assume upper limit is based on declaration? 
· Proposals
· Option 1: no such risk
· Option 2: interference to other network does exist and further discuss the solutions to avoid interference
· Recommended WF
· TBA

2.2.3 Sub-topic 4-3
In last meeting, FR2 ALC requirement is FFS.
Issue 4-3-1: how to define ALC/AGC related requirements.
· Proposals
· Option 1:  no dedicated requirements. AGC should be specified implicitly. (Nokia)
· Option 2: TBA 
· Recommended WF
· TBA
Issue 4-3-2: whether to specify dedicated test mechanism for ALC/AGC if it is approved without dedicated ALC requirements.
· Proposals
· Option 1:  yes (CMCC, Nokia, Ericsson), if so, the candidate test metrics for ALC with high input power larger than maximum allowed value
· Option 1-1: output power, emission requirements (Nokia)
· Option 1-2: output power, EVM, ACLR (CMCC)
· Option 1-3: Maximum output power, Adjacent channel emissions, OBUE/SEM, Spurious emissions, Output intermodulation (Ericsson)
· Option 2: no, ALC related test could be covered by current RF requirements testing without adding extra dedicated testing for ACL functionality 
· Recommended WF
· TBA
Issue 4-3-3: the testing of ALC requirements.
Option 1 and option 2 are not independent and both could be considered.
· Proposals
· Option 1:  adapt the requirements to be tested at several input power levels (Ericsson, CMCC)
· Option 1-1: low (3dB lower than maximum limits), medium (equal to maximum limits) and high input power (3dB higher than maximum limits). (Ericsson)
· Option 1-2: multiple input power, all larger than maximum limits (CMCC)
· Option 2: DL Rx beam and UL Tx beam should be fixed as the same beam to inhabit the tolerance introduced by beam correspondence. (CMCC) 
· Recommended WF
· TBA 
2.3 Companies views’ collection for 1st round 
2.3.1 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 4-1 
	Company
	Comments

	Ericsson
	Issue 4-1-1: whether to specify EIRP requirements in core requirements for DL? 
We do not see the same motivation to specify EIRP since there is no active beamforming, but can do so if other companies prefer.

Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
Only the boresight pointing direction needs to be declared, not steering ranges etc.

Issue 4-2-1: UL power requirements? 
We should do the same as we agree for DL

Issue 4-2-3: further discuss the co-existence risk to other networks when assume upper limit is based on declaration? 
Regarding option 2, note that for IAB-MT solutions are needed to avoid co-existence issues for co-located donor BS, but this is left up to deployment. If we have an “planned” class then we could assume that deployment is planned to avoid co-existence issues.

	Huawei
	Issue 4-1-1: These are not really power accuracy but gain accuracy. The existing “power accuracy” in repeater specs is only at max output power so is really testing the ALC, this is ok, but no nominal gain accuracy limits are needed I think. For max power (ALC) requirement we have agreed that TP is needed, as antennas gain is fixed the conformance could be based on EIRP accuracy (based on TRP requirement) if that simplifies testing
Issue 4-1-2: If the antennas gain is fixed (which I think it is) then yes. Option 1


	Pivotal Commware
	4-1-1: Prefer Option 2. Can be left to declaration.

	CATT
	Issue 4-1-1: whether to specify EIRP requirements in core requirements for DL? 
We’re not sure if EIRP can be declared if there’s no assumption of the input signal. FFS.
Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
Option 1 but the details may need more discussion.

	Nokia, Nokia Shanghai Bell
	Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
Option 1: at least single measurement direction instead of 5 is sufficient.

	CommScope
	Issue 4-1-1: whether to specify EIRP requirements in core requirements for DL? 
We agree with option 1 (e.g. BS accuracy requirements)

Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
We agree with option 1.


	CMCC
	Issue 4-1-1: option 1
Issue 4-1-2: option 1

	QCOM
	Issue 4-1-1: whether to specify EIRP requirements in core requirements for DL? 
Option 1. EIRP is needed
Issue 4-1-2: consider whether simplifications to directional requirements are possible due to fixed beam direction? 
The question is unclear .. simplification from what. Need further clarification.


 
Sub topic 4-2 
	Company
	Comments

	Ericsson
	Issue 4-2-1: UL power requirements? 
We should do the same as we agree for DL

Issue 4-2-3: further discuss the co-existence risk to other networks when assume upper limit is based on declaration? 
Regarding option 2, note that for IAB-MT solutions are needed to avoid co-existence issues for co-located donor BS, but this is left up to deployment. If we have an “planned” class then we could assume that deployment is planned to avoid co-existence issues.

	Huawei
	Issue 4-2-1: Similar to DL, we already have TRP max power require net as antenna is fixed no need for EIRP 0 but EIRP could be used for test.
Issue 4-2-2/3: This issue has cropped up a number of times, we should maybe not repeat it again here?

	Pivotal Commware
	4-2-2: Prefer Option 2 – based on declaration.
4-2-3: Option 1

	CATT
	Issue 4-2-1: UL power requirements? 
The same as DL.
Issue 4-2-2: maximum output power for UL? 
Option 1.


	Nokia, Nokia Shanghai Bell
	Issue 4-2-2: maximum output power for UL? 
Option 1, though we do agree that co-existence needs to be considered here.
Issue 4-2-3: further discuss the co-existence risk to other networks when assume upper limit is based on declaration? 
option 2

	CommScope
	Issue 4-2-2: maximum output power for UL? 
We agree with option 1.


	CMCC
	Issue 4-2-2 and 4-2-3: share the same view with Ericsson

	QCOM
	Issue 4-2-1: UL power requirements? 
Option 1
Issue 4-2-3: further discuss the co-existence risk to other networks when assume upper limit is based on declaration? 
Option 2


 
Sub topic 4-3 
	Company
	Comments

	Ericsson
	Issue 4-3-1: how to define ALC/AGC related requirements.
Agree option 1, as for FR1/conducted

	Huawei
	Issue 4-3-1: Option 1 the current max output power accuracy seems sufficient.
Issue 4-3-2: All requirements should be valid over operational conditions, we should test the worst case. For mist this would appear to be the over power condition. (we may consider a low power condition for some requirement such as EVM to classify noise as discussed earlier)
Issue 4-3-2: As stated the requirements should be valid over all conditions, which worst case conditions to test can be decided later and looked at requirement by requirement.

	Pivotal Commware
	4-3-1: Option 1
4-3-2: Option 2 – it can be covered by current req.

	CATT
	Issue 4-3-1: how to define ALC/AGC related requirements.
Option 1.
Issue 4-3-2: whether to specify dedicated test mechanism for ALC/AGC if it is approved without dedicated ALC requirements.
Issue 4-3-3: the testing of ALC requirements.
Can be treated similar with conducted.

	Nokia, Nokia Shanghai Bell
	Issue 4-3-1: how to define ALC/AGC related requirements.
option 1
Issue 4-3-2 and 4-3-3: 
We think that ALC should be tested similarly as for LTE FDD repeaters, i.e. by verifying that output power and unwanted emissions are still met when input power is increased compared to the point where maximum output power is reached. For DL operation it could be sufficient to consider only unwanted emissions not output power.


	CommScope
	Issue 4-3-1: how to define ALC/AGC related requirements.
We agree with option 1.

Issue 4-3-2: whether to specify dedicated test mechanism for ALC/AGC if it is approved without dedicated ALC requirements.
CommScope agrees with option 1-1. It is sufficient to guarantee output power and unwanted emissions requirements (OBUE, spurious emissions) for protecting other equipment in the network.

Issue 4-3-3: the testing of ALC requirements.
We propose a new option 1-3. The ALC requirement shall be tested with 10 dB higher input power than that input power which generates the nominal defined max. output power (limiting test effort).


	CMCC
	Issue 4-3-1: option 1
Issue 4-3-2: option 1
Issue 4-3-3: leave it in the conformance part

	QCOM
	Issue 4-3-1: how to define ALC/AGC related requirements.
Option 1
Issue 4-3-2: whether to specify dedicated test mechanism for ALC/AGC if it is approved without dedicated ALC requirements.
Option 1
Issue 4-3-3: the testing of ALC requirements.
Option 1-1 but there may need to be more power limits and some low limit



2.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



2.4 Summary for 1st round 
2.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #4-1 DL power for FR2
	Regarding for EIRP requirements:
1 company prefer no EIRP requirements but could compromise to define EIRP requirements. 1 company agree no EIRP requirements. 1 company prefer the gain accuracy not the power accuracy. 1 company suggest FFS. 2 companies agree to define EIRP requirements.
Regarding for the simplification to directional requirements:
1 company suggests only the boresight pointing direction needs to be declared, not steering ranges etc. 3 company agree to simplify the directional requirements if the antenna gain is fixed. 1 company agrees to simplify the directional requirements but details for FFS.  1 company suggests only single measurement direction.
Tentative agreements:
It is approved to simplify directional requirements but the details are FFS.


	Sub-topic #4-2 UL power for FR2
	Regarding for TRP/EIRP
6 companies prefer to the same as DL.
Regarding for the upper limits and co-existence issue
Suggest to wait for the class definition.  Define two UL classes like IAB-MT with planed and unplanned class is a good recommendation for power class definition in email thread [309].
Tentative agreements:
At least define TRP requirements for UL and FFS for EIRP.

	Sub-topic #4-3 ALC
	8 companies agree no dedicated requirements. AGC should be specified implicitly.
Regarding for dedicated ALC testing:
1 company prefers to discuss ALC testing in the worst case. 1 company think current RF testing is enough, no dedicated ALC testing.
5 companies support recommended WF that ALC specific testing is required at least with high input power larger than maximum allowed limits.
Regarding for the test requirements: 
1 company prefers unwanted emission not output power for DL, 1 company prefers output power and unwanted emission (OBUE, spurious emissions). 
Regarding for the testing input power: 
1 company propose a new option that the ALC requirement shall be tested with 10 dB higher input power than that input power which generates the nominal defined max. output power (limiting test effort). 1 company prefers only one maximum step size. 1 company prefers multiple input power.
Tentative agreements:
· No dedicated requirements for FR2 ALC.
· Certain RF requirements should be met with a reasonable over powered input signal.



	WF name
	Corresponding topic in the summary
	company

	WF on other RF conducted requirements and power related requirements
	Topic #1, Topic #3, Topic #4
	CMCC



2.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



2.5 Discussion on 2nd round (if applicable)


3 Topic #5: emission related radiated requirements
NR repeater emission related radiated requirements are discussed in this thread, including ACLR, OBUE/SEM and spurious requirements. 
AI 9.5.3.2
3.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109502
	CMCC
	Observation 1: DL output power will determine whether relative ACLR is measurable or not. Once output power for DL is larger than 34dBm/100MHz, ACLR is measurable. Otherwise, relative ACLR is not measurable and some equivalent requirement is required to provide the same adjacent channel protection as NR BS.
Proposal 1: once the declared DL output power is larger than 34dBm/100MHz, the same ACLR as BS spec could be reused for NR repeater and is measurable. Otherwise, modified OBUE as shown in table 3 is suggested to achieve the same protection as NR BS.
Table 3 OBUE limits applicable in the frequency range 24.25 – 33.4 GHz for Category B
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Max (Prated,t,TRP – 44dBm, -14dBm)
	1 MHz



Proposal 2: the same general spurious emission requirements as NR BS spec still apply for DL(access link) and UL(backhaul link) for all FR2 classes.

	R4-2109823
	Nokia, Nokia Shanghai Bell
	Observation 1: As ACLR depends on the desired signal power, it may not be measurable if the desired signal power is very or if it is in the scale of noise power level. 
Observation 2: OBUE is an upper bound, which is independent on the signal power level, defined to limit the unwanted emissions in the adjacent bands. 
Proposal 1: For NR repeaters, if the signal level is in the scale of noise power level, it is meaningful to use OBUE as a metric to measure the unwanted emissions in the adjacent channels, instead of ACLR. 
Proposal 2: Specify relative ACLR to guarantee emissions performance at lower than maximum output power level. Further discuss in performance part of the work whether ACLR can be verified.
Observation 3: in case of NR repeaters that operate in noncontiguous spectrum, CACLR may not be a suitable metric to measure the unwanted emissions in the adjacent band. 
Proposal 2: For NR repeaters that operate in noncontiguous spectrum, OBUE can be used to measure the unwanted emissions in each sub-block gap
Observation 4: Direct re-use of gNB/IAB OBUE requirements may not be possible as it would result in different level of protection for adjacent channel operation in case no ACLR verification test can be defined.

Proposal 3: To guarantee emission performance at maximum output power level in case ACLR verification test is not possible, set OBUE emission level to correspond with relative ACLR emission limit

Proposal 4: Set both DL and UL emission limit to align with allowed BS emission levels. As an exception, additional emission requirements specified as absolute power limits, such as EESS protection, can align with UE specification.

	R4-2110739
	Ericsson
	Proposal 1: Assume a bandwidth of 200MHz for the adjacent carrier.
Proposal 2: Assume an absolute requirement of -13dBm/MHz (WA) or -20dBm/MHz (MR, LA) for the DL adjacent channel interference requirement.
Proposal 3: For downlink apply the same OBUE requirement as for the BS.
Proposal 4: Apply the same spurious emissions requirements as for the BS.
Proposal 5: Apply the additional requirement for EESS.
Proposal 6: Apply the same SEM as in the UE specification, assuming the channel bandwidth to be 200MHz.
Proposal 7: If proposal 6 is adopted, do not create an UL adjacent channel emissions requirement.
Proposal 8: Apply the spurious emissions requirement of the UE specification
Proposal 9: For UL transmissions, apply the NS requirements from the UE specifications as regional requirements.



3.2 Open issues summary
[bookmark: _Hlk72071438]Agenda 9.5.3.2
DL means the access link and UL means the backhaul link.
3.2.1 Sub-topic 5-1
ACLR related requirements for DL. 
Issue 5-1-1: whether to define ACLR or some equivalent requirements for DL
· Proposals
· Option 1: yes, EVM and existing OBUE requirement for gNB is not sufficient to cover relative and absolute ACLR requirements. (CMCC, Nokia, Ericsson)
· Option 2: TBA
· Recommended WF
· EVM and existing OBUE requirement for gNB is not sufficient to cover relative and absolute ACLR requirements. ACLR or some equivalent requirements are required for DL to meet the same adjacent channel protection as BS/IAB spec.
Issue 5-1-2: ACLR or its equivalent requirements?
· Proposals
· Option 1: based on the verification of whether ACLR is measurable or not. If ACLR is unmeasurable, equivalent requirement is required, otherwise, ACLR is required (CMCC, Nokia)
· Option 1-1: further discussion in performance part of the work whether ACLR can be verified or not. (Nokia)
· Option 1-2: if desired signal output power is larger than 34dBm/100MHz, ACLR could be measurable. Otherwise, ACLR is unmeasurable. (CMCC)
· Option 2: define absolute emission limits for both DL and UL without any verification of ACLR. (Ericsson)
· Recommended WF
· TBA.
Issue 5-1-3: ACLR equivalent requirements
Moderator note: from moderator’s understanding, although modified OBUE and absolute ACLR emission are both absolute emission requirements and independent on desired signal power, they are different. Absolute emissions for OBUE are step-decreasing along with the offset ranging from carrier edge while absolute ACLR is specified by emission power per MHz
· Proposals
· Option 1: modified OBUE as the baseline. i.e. emission is step-decreasing along with frequency offset ranging from carrier edge(Nokia, CMCC)
· Some candidate value is shown in [2109502] (CMCC)
· Option 2: separate to OBUE, set absolute ACLR emissions for DL. i.e. emission is invariable along all frequency offset range
· for DL -13 dBm/MHz for WA, -20dBm/MHz for MR and LA (Ericsson)
· Recommended WF
· At least for DL, modified OBUE or absolute ACLR should be specified to meet the same protection as BS spec if ACLR requirement can’t be verified. Further discuss whether to use step-decreasing emission or the invariable emission among all frequency range.

Issue 5-1-4: basic limits
· Proposals
· Option 1: take NR BS relative ACLR spec as the baseline for DL. i.e. 28dBc (CMCC, Nokia)
· Option 2: take NR BS absolute ACLR requirement as the baseline for DL (Ericsson)
· Recommended WF
· NR spec limits is regarded as the baseline for ACLR or equivalent requirements definition for DL. Further discuss whether to reuse absolute ACLR or relative ACLR requirements based on the adjacent channel BW and output power.
Issue 5-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
· Proposals
· Option 1: 200MHz for both DL and UL. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA.
Issue 5-1-6: CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
· Proposals
· Option 1: non-adjacent carrier
· Option 2: non-adjacent passband
· Recommended WF
· TBA.
Issue 5-1-7:	Whether to define CACLR or other equivalent requirements?
· Proposals
· Option 1: CACLR
· Option 2: modified OBUE (Nokia)
· Recommended WF
· TBA.
3.2.2 Sub-topic 5-2
ACLR related requirements for UL. 
Issue 5-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
· Proposals
· Option 1: BS (CMCC, Nokia)
· Option 2: UE (Ericsson)
· Recommended WF
· TBA.
Issue 5-2-2: ACLR or its equivalent requirements?
· Proposals
· Option 1: based on the verification of whether ACLR is measurable or not. If ACLR is unmeasurable, equivalent requirement is required, otherwise, ACLR is required (CMCC, Nokia) (CMCC, Nokia)
· Option 1-1: further discussion in performance part of the work whether ACLR can be verified or not. (Nokia)
· Option 1-2: if desired signal output power is larger than 34dBm/100MHz, ACLR could be measurable. Otherwise, ACLR is unmeasurable. (CMCC)
· Option 2: SEM instead of ACLR without any verification of ACLR(Ericsson)
· Recommended WF
· Wait for the conclusion of whether to refer to BS spec or UE spec. if UE spec is the reference baseline, then SEM instead of ACLR is preferred. If BS spec is the reference baseline, then FFS on whether ACLR requirement is measurable or not until the conclusion of UL power considering desired signal output power will determine whether ACLR is measurable or not.
Issue 5-2-3: ACLR equivalent requirements
· Proposals
· Option 1: modified OBUE as the baseline to achieve the same relative ACLR emission as BS spec, i.e. 28dBc. (Nokia, CMCC)
· Option 2: existing UE SEM requirement is suggested as it is stricter than UE relative ACLR and then no ACLR requirement is required (Ericsson)
· Recommended WF
· TBA. 
3.2.3 Sub-topic 5-3
Issue 5-3-1: operating unwanted emission requirements or SEM
· Proposals
· Option 1: apply the same value as NR spec, i.e. OBUE for DL and SEM for UL (Ericsson)
· Option 2: OBUE would be modified as equivalent DL ACLR requirements (Nokia, CMCC)
· Recommended WF
· Wait for the conclusion of ACLR related requirements.
3.2.4 Sub-topic 5-4
The agreement approved in RAN4 #98bis e-meeting
At least for DL, the same spurious emissions requirements as BS could be reused for NR repeater including category A/B and protection of ESS. (there is a typo, it should be EESS not ESS)
FSS on whether these same requirements could still apply to UL?
Rx spurious emission is not necessary for FR2 repeater.

Issue 5-4-1: general spurious requirements for UL
· Proposals
· Option 1: the same as BS spec (CMCC)
· Option 2: the same as UE spec (Ericsson)
· Recommended WF
· TBA.
Issue 5-4-2: additional spurious requirements for UL such as NS spec EESS protection requirements
· Proposals
· Option 1: the same as UE spec (Ericsson, Nokia)
· Option 2: TBA
· Recommended WF
· The same additional NS specific spurious emission requirement is suggested for NR repeater as UE spec to provide protection to EESS.
3.3 Companies views’ collection for 1st round 
3.3.1 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 5-1 
	Company
	Comments

	Ericsson
	Issue 5-1-2: ACLR or its equivalent requirements?
It may be sufficient to define an absolute requirement with an assumption on maximum power.

Issue 5-1-3: ACLR equivalent requirements
Option 1 will push down the emissions level over 90% of the bandwidth to below -13dBm (i.e. below spurious). Note that option 2 is the absolute ACLR requirement for BS. After scaling, the first 10% will be very similar for option 1 and option 2, but the remaining 90% will be much stricter for option 1. So in this case we think option 2 is more feasible and option 1 may be unnecessarily strict.

Issue 5-1-6: CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
It is needed for both in principle, but assuming we agree no multi-band for FR2 then we only need to consider non-adjacent carrier.

Issue 5-1-7:	Whether to define CACLR or other equivalent requirements?
Option 3: Absolute CACLR (same as BS absolute CACLR)

	Huawei
	Issue 5-1-1: Similar issues exist as discussed with conducted, relative requirements are dependent on the level of the input signal which is highlighted in next issue.
Issue 5-1-2: A absolute/relative approach to ACLR such as the BS would get over the power problem. If expected power is low an absolute only may be ok.
Issue 5-1-3: we are not in favour of making OBUE stricter to cover potential ACLR requirements so option 2 is better start. Recommended WF is ok
Issue 5-1-4: possibly both will be necessary – we already use this approach in BS so why not ?
Issue 5-1-5: we need to decide if passband is utilised fully by channel BW and if its all owned by same operator? In this is the case then the passband width can be used for the ACLR BW.
Issue 5-1-6: if the carrier fills any consecutive piece of the pass band then only non-adjacent passband really exists (or they are the same thing)
Issiue5-1-7: use same approach as decided for ACLR.

	Nokia, Nokia Shanghai Bell
	Issue 5-1-1: whether to define ACLR or some equivalent requirements for DL
Option 1
Issue 5-1-2: ACLR or its equivalent requirements?
Option 1-1. To clarify our position, we think ACLR core requirement is anyway needed but the verification may need to resort to using absolute metric like modified OBUE.
Issue 5-1-3: ACLR equivalent requirements
We prefer option 1. The level may need to be dependent on maximum power of the repeater to reach equivalence with ACLR. Also it needs to be clarified whether the requirement scales together with output power. We are open to discuss whether the measurement bandwidth needs to be increased.
Issue 5-1-4: basic limits
Option 1
Issue 5-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
Further analysis is needed
Issue 5-1-6: CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
Both need to be considered.
Issue 5-1-7:	Whether to define CACLR or other equivalent requirements?
Option 2, but we are open to discuss further based on the outcome of ACLR discussion.

	CommScope
	Issue 5-1-1 to 5-1-4:
We recommend to use the requirements from BS with the ACLR and basic limits.
The limit whichever is less stringent shall apply.
The basic limits shall be respective (CAT A, CAT B, different bands, different power classes) OBUE masks, related to the carrier and not to the passband.
Related to carrier means that f_offset, ∆f respectively relates to the carrier edges.

Issue 5-1-5: adjacent channel bandwidth when define ACLR or equivalent requirements for both DL and UL
We agree with option 1 using 200 MHz BW (Carrier BW + Adjacent channel BW) for both DL and UL.
Issue 5-1-6: CACLR is the concept between non-adjacent carrier or non-adjacent passbands?
See 5-1-7
Issue 5-1-7:	Whether to define CACLR or other equivalent requirements?
We agree with option 2 (OBUE, perhaps modified OBUE).


	Docomo
	Issue 5-1-1: We are fine with the recommended WF.
Issue 5-1-4: basic limits: Both options should be considered. If the ACLR is measurable, the relative ACLR is baseline like BS. 

	CMCC
	Issue 5-1-1: option 1
Issue 5-1-2: option 1
Issue 5-1-3: recommended WF is OK
Issue 5-1-4: recommended WF is OK
Issue 5-1-5: option 1
Issue 5-1-6: both options
Issue 5-1-7: option 2


 
Sub topic 5-2 
	Company
	Comments

	Ericsson
	Issue 5-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
It may not make a difference it we take absolute ACLR.



	Huawei
	Issue 5-2-1: depends on UL class, UE ok if power below UE (unplanned) use BS if higher (as we do in IAB)

	Nokia, Nokia Shanghai Bell
	Issue 5-2-1: refer to BS requirement or UE requirements when define ACLR related requirements?
Option 1, though in case UL output power is capped to UE level, then UE ACLR could be sufficient to guarantee co-existence
Issue 5-2-2: ACLR or its equivalent requirements?
ACLR should be defined, but in case it cannot be verified the verification needs to rely on equivalent absolute emission limit.
Issue 5-2-3: ACLR equivalent requirements 
Option 1

	CommScope
	ACLR related requirements for UL
We recommend to use the same approach as for downlink (see sub topic 5-1)


	CMCC
	Issue 5-2-1: option 1


 
Sub topic 5-3
	Company
	Comments

	Ericsson
	Issue 5-3-1: operating unwanted emission requirements or SEM
For option 1, note that the masks are anyhow the same.

	Nokia, Nokia Shanghai Bell
	Issue 5-3-1: operating unwanted emission requirements or SEM
Option 2: This discussion has dependency with ACLR. In case ACLR cannot be verified, OBUE level needs to be mode more strict than in BS/IAB specification to match ACLR level and therefore guarantee equivalent adjacent channel protection.

	CommScope
	Issue 5-3-1: operating unwanted emission requirements or SEM
Wait for the conclusion of ACLR requirements. However, we recommend to use the same OBUE requirements for downlink and uplink as NR BS specification.


	CMCC
	Issue 5-3-1: recommended WF is OK


 
Sub topic 5-4 
	Company
	Comments

	Ericsson
	Issue 5-4-2: additional spurious requirements for UL such as NS spec EESS protection requirements
The same requirements should be used, but they should be declared regional requirements like the BS spec

	Huawei:
	Issue 5.4.1: don’t think it makes much difference but better to use BS so same for UL and DL.
Issue 5.4.2: option 1.

	CATT
	Issue 5-4-2: additional spurious requirements for UL such as NS spec EESS protection requirements
No NS related requirements.

	Nokia, Nokia Shanghai Bell
	Issue 5-4-1: general spurious requirements for UL
Option 1, assuming higher than UE UL power is allowed
Issue 5-4-2: additional spurious requirements for UL such as NS spec EESS protection requirements
Option 1

	CommScope
	Issue 5-4-1: general spurious requirements for UL
We agree with option 1 (same as BS spec)

Issue 5-4-2: additional spurious requirements for UL such as NS spec EESS protection requirements
We agree with option 3 (TBA, if BS spec. should be used). 

	CMCC
	Issue 5-4-1: option 1
Issue 5-4-2: recommended WF is OK


 

3.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



3.4 Summary for 1st round 
3.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #5-1
DL ACLR
	ACLR or equivalent requirement?
It seems all the companies agree to define ACLR or equivalent requirements to achieve the same adjacent channel protection as BS spec.
Regarding for the ACLR limits baseline
1 company agree to take BS absolute ACLR value as the basis for NR repeater spec. 2 company agree to take BS absolute and relative ACLR value as the basis for NR repeater spec. 1 company agree to take BS absolute ACLR value as the basis for NR repeater spec.
Regarding for how to define ACLR:
At current stage, it seems very hard to decide how to define ACLR, modified OBUE, absolute ACLR limits are both the candidates for DL ACLR definition.
Regarding for the adjacent channel bandwidth when define ACLR:
1 company prefers further discussion. 2 companies support 200 MHz BW (Carrier BW + Adjacent channel BW) for both DL and UL. 1 company thinks we need to decide if passband is utilized fully by channel BW and if its all owned by same operator?
Tentative agreements:
· ACLR or some equivalent requirements are required for DL to meet the same adjacent channel protection as NR spec. Wait for the output power before ACLR definition and modified OBUE, absolute ACLR are both the candidates for ACLR definition.

Regarding for the concept of CACLR: 
3 companies prefer to define non-adjacent carrier CACLR and non-adjacent pass band CACLR. 
Regarding for the absolute limit or absolute limit: 
1 company needs further study. 2 companies suggest to further discuss CACLR based on the outcome of ACLR discussion. 1 company prefers absolute CACLR instead of the relative CACLR. 1 company prefers modified OBUE instead of the relative CACLR.
Tentative agreements:
Define the non-adjacent carrier CACLR and non-adjacent pass band CACLR.

	Sub-topic # 5-2 UL ACLR
	Regarding for refer to BS limits or UE limits
1 company proposed absolute ACLR is the same for DL and UL. 1 company think its based on the output.  2 companies agree BS limits.
Tentative agreements:
Wait for the conclusion of output power before UL ACLR definition.

	Sub-topic #5-3 OBUE and SEM
	OBUE and SEM
It seems OBUE and SEM are related to ACLR requirements. Just wait for the conclusion of ACLR.

	Sub-topic #5-4 spurious emission
	Regarding for general spurious for UL
4 companies prefer to refer to BS requirements. 1 company think BS and UE spurious are the same.
additional spurious requirements for UL such as NS spec EESS protection requirements
4 companies suggest to reuse the same requirements as UE spec. 1 company prefer no NS requirements. 1 company prefer TBA.
Tentative agreements
The same FR2 general BS spurious requirement for category B could be applicable for FR2 UL.



	WF name
	Corresponding topic in the summary
	company

	WF on emission related radiated requirements
	Topic #5
	Nokia



3.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



3.5 Discussion on 2nd round (if applicable)
4 Topic #2: other RF radiated requirements
NR repeater other radiated requirements are discussed in this thread, including input IMD, output IMD and out of band gain. 
4.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109503
	CMCC
	Observation 1: more stringent EVM requirements is suggested for NR repeater to reduce noise.
Observation 2: vector error created by NR repeater could be less than E-UTRA repeater spec and NR BS spec.
Proposal 1: to reduce whole link EVM, [5%-6%] EVM is suggested for 64QAM or other lower order modulation scheme for FR1 and FR2.
Proposal 2: 256 QAM is also suggested for repeater EVM with more stringent limit than 3.5% to reduce extra interference to wanted signal for FR1 and FR2 DL.
Proposal 3: for both FR1 and FR2, the same ±0.01 ppm frequency error could still apply to NR repeater as relative frequency deviation of output signal with respect to the input signal.

	R4-2109824
	Nokia, Nokia Shanghai Bell
	Observation 1: In case of FR2, having two distant-units (backhaul and access units) with frequency conversion taking place in each unit, could introduce additional frequency error in NR repeaters. 
Observation 2: While defining the frequency error values for NR repeaters in FR2, the frequency error that could result in frequency conversion should be considered. Additionally, the hardware complexity and cost required to achieve a lower frequency error must be discussed.
Proposal 1: FR2 frequency error is +/- 0.01 ppm, defined as relative error between the repeater input and output signals.
Observation 3: 256QAM is not specified for UL operation in FR2 and it is unnecessary to require meeting 256QAM requirement in uplink.
Proposal 2: In case EVM requirements are specified, they shall use the same EVM-% as specified for gNBs and UEs.
Proposal 3: In case EVM requirements are specified, more than one EVM-% is needed and the maximum supported modulation order shall be declared by the repeater manufacturer.

	R4-2110740
	Ericsson
	Proposal 1: Frequency accuracy is relative to the input signal.
Proposal 2: Do not link repeater EVM to modulation order
Proposal 3: Discuss further the usefulness of the EVM requirement considering different repeater deployment scenarios
Proposal 4: Consider enabling multiple EVM levels and a declaration or leave EVM outside of the scope of conformance for repeaters.
Proposal 5: No need for TX intermodulation requirements for FR2
Proposal 6: RX IM signal types are a CW and a modulated signal with bandwidth [50] MHz.
Proposal 7: For RX IM, position the first CW at 5MHz from the passband edge and the second CW such that the IM product falls into the centre of the passband.
Proposal 8: For RX IM, set the CW power to [-70] dBm.
Proposal 9: Out of band gain in the range 20-30dB



4.2 Open issues summary
Agenda 9.5.3.3.
DL means access link and UL means backhaul link.
It is noted that frequency deviation, EVM related requirements and REFSENSE related requirements for FR2 have been discussed in topic 3.
4.2.1 Sub-topic 6-1
Tx intermodulation requirements for FR2.
Issue 6-1-1: the necessity of Tx intermodulation requirements for FR2 
· Proposals
· Option 1: no need (Ericsson).
· Recommended WF
· No need to define output IMD requirements for FR2. 
4.2.2 Sub-topic 6-2
Rx intermodulation related requirements
Issue 6-2-1: Rx intermodulation signal types
· Proposals
· Option 1: a CW and a modulated signal with bandwidth [50] MHz. (Ericsson)
· Recommended WF
· TBA.
Issue 6-2-2: the location of two interference signals for Rx intermodulation
· Proposals
· Option 1: the first CW at 5MHz from the passband edge and the second CW such that the IM product falls into the centre of the passband (Ericsson)
· Option 2: TBA. 
· Recommended WF
· TBA.
Issue 6-2-3: interference signal level
· Proposals
· Option 1: [-70]dBm for CW signal(Ericsson)
· Option 2: TBA. 
· Recommended WF
· TBA.

4.2.3 Sub-topic 6-3
out of band gain requirements.
Issue 6-3-1: out of band gain use case
· Proposals
· Option 1: only consider the signals coming from the donor node (Ericsson)
· Option 2: consider the signals from the donor node, the unwanted signals from other nodes or systems and the wanted signals from other nodes or systems (Ericsson)
· Recommended WF
· It is suggested to consider following factor when define out of band gain
· Signal from the donor node
· the unwanted signals from other nodes or systems 
· the wanted signals from other nodes or systems.
Issue 6-3-2: out of band gain
· Proposals
· Option 1: in the range 20-30dB (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA.

4.3 Companies views’ collection for 1st round 
4.3.1 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 6-1 
	Company
	Comments

	Huawei
	Issue 6-1-1: WF ok
Issue 6-1-2/6-1-3: we can use same approach as FR1 when that I agreed.
Issue 6-1-4@: bit to soon to decid signal level wait until we undertnd nature of requirement.

	CATT
	Issue 6-1-1: the necessity of Tx intermodulation requirements for FR2 
Ok with the recommended WF.

	CommScope
	Issue 6-1-1: the necessity of Tx intermodulation requirements for FR2
We agree with recommended WF (no need).


	CMCC
	Issue 6-1-1: WF is OK


 
Sub topic 6-2 
	Company
	Comments

	Huawei
	Issue 6-2-1/6-2-2: we can use same approach as FR1 when that I agreed.
Issue 6-2-3: bit to soon to decid signal level wait until we undertnd nature of requirement.

	Nokia, Nokia Shanghai Bell
	Issue 6-2-1: Rx intermodulation signal types
We prefer to have one modulated signal aligned with our comment to FR1

	CommScope
	Issue 6-2-1: Rx intermodulation signal types
Our proposal is to use 2 CW signals.
Issue 6-2-2: the location of two interference signals for Rx intermodulation
We agree with option 1. 
Issue 6-2-3: interference signal level
TBA

	CMCC
	Issue 6-2-1: further check, maybe the same approach as conducted requirements
Issue 6-2-2: further check
Issue 6-2-3: further check


 
Sub topic 6-3 
	Company
	Comments

	Huawei
	Issue 6-3-1: WF ok
Issue 6-3-2: to soon to agree.

	CATT
	Issue 6-3-1: out of band gain use case
The recommended WF can be a starting point.

	Nokia, Nokia Shanghai Bell
	Issue 6-3-1: out of band gain use case
Repeater is unable to distinguish whether the out of band signal is useful signal from other BS or general spurious emissions.
In this sense, the principle should be “do not make it worse”, which means the oob gain should be less than the coupling loss. However due to large variation of beam directions, future study needs to be done to see what the highest possible coupling (smallest coupling loss) is and keep the oob gain lower than that.

	CommScope
	Issue 6-3-1: out of band gain use case
We agree with the recommended WF.

Issue 6-3-2: out of band gain
Option 2

	CMCC
	Issue 6-3-1: WF is OK
Issue 6-3-2: further check

	QCOM
	6-3-1 Agree WF
6-3-2 FFS



4.3.2 CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



4.4 Summary for 1st round 
4.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #6-1 
Tx intermodulation
	4 companies approve the recommended WF.
Tentative agreements:
No need to define output IMD requirements for FR2.

	Sub-topic #6-2 Rx intermodulation
	It seems at least the interference signal type is the same as FR1.
As for the interference signal power or locations, further study is necessary.
Tentative agreements:
For general IMD requirement, the first interference signal is CW, FFS about the second one.

	Sub-topic # 6-3 out of band gain
	5 companies approve the recommended WF for out of band gain as below.
Tentative agreements:
It is suggested to consider following factor when define out of band gain
· Signal from the donor node
· the unwanted signals from other nodes or systems 
· the wanted signals from other nodes or systems.



	WF name
	Corresponding topic in the summary
	company

	WF on other RF radiated requirements
	Topic #6
	CATT



4.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



4.5 Discussion on 2nd round (if applicable)



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on emission related conducted requirements
	Ericsson
	Capture agreements for topic #2

	WF on other RF conducted requirements and power related requirements
	CMCC
	Capture agreements for topic #1, 3, 4

	WF on emission related radiated requirements
	Nokia
	Capture agreements for topic #5

	WF on other RF radiated requirements
	CATT
	Capture agreements for topic #6




Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

