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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
This e-mail discussion targets on the open issues for IAB-MT Tx power related issues and the specific items are listed as following:
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· IAB-MT maximum output Tx power
· IAB-MT Pc,max, MPR, A-MPR, P-MPR
· IAB-MT output power dynamic range requirement
· IAB-MT power control related requirements
· 2nd round: TBA

Topic #1: IAB-MT maximum output power
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]R4-2006282
	CATT
	Observation 1: Local area MT Tx number should be allowed to be 4 considering the maximum UL layers.
Observation 2: It’s reasonable that Local area MT considers BS Medium Range Prated,c,TABC capability.

	R4-2007575

	Ericsson
	Proposal #1: Decouple the emission scaling factor with the minimum number of the transceivers support of IAB-MT. Refer to IAB-DU emission when setting the IAB-MT emission requirement.
Proposal #2: No need to define the minimum number of transceiver for IAB-MT for FR1.
Proposal#3: Maximum TRP of 33dBm for IAB-MT of type 1-O is ok for local area IAB-MT considering the coexisting of layout2 scenario. 
Proposal#4: Reuse the equation for scaling the TRP power from BS to IAB of type 1-H.

	[bookmark: OLE_LINK2]R4-2007401
	ZTE Corporation
	Proposal 1: For IAB-MT 1-H, maximum limit of number for IAB-MT 1-H should be 4 .
	NTXU,counted = min(NTXU,active , 4) 
NTXU,countedpercell is used for scaling of basic limits and is derived as NTXU,countedpercell = NTXU,counted
Proposal 2: For IAB-MT 1-O, minimum limit of number of IAB-MT should be 4. 


	R4-2007904
	Huawei
	Proposal 1: the scaling upper limit should be the same as the BS (i.e. 8)
	Proposal 2: the minimum number of TRX is 4
[bookmark: OLE_LINK8]	Proposal 3: The scaling factor is N = min(NTXU,active , 8)


	[bookmark: OLE_LINK65]R4-2007121

	Nokia
	[The number of active transmitter units that are considered when calculating the conducted TX emissions limits (NTXU,counted) for IAB-MT type 1-H is calculated as follows:
	NTXU,counted = min(NTXU,active , 4×Ncells)]


	
	
	

	
	
	

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Maximum output power for Local Area IAB-MT 1-H
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK27][bookmark: OLE_LINK52][bookmark: OLE_LINK15][bookmark: OLE_LINK7]Issue 1-1: maximum output power per TAB connector for Local area IAB-MT 1-H
· Proposals
· Option 1: 38dBm from FR1 Medium range BS [CATT, ZTE]
· Option 2: 24dBm from FR1 Local area BS [Ericsson]
· Option 3: other  
· Recommended WF
· TBA

[bookmark: OLE_LINK6]Sub-topic 1-2 Scaling factor for IAB-MT 1-H and 1-O
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK57]Issue 1-2-1: scaling factor for IAB-MT 1-H
· Proposals
· [bookmark: OLE_LINK9]Option 1:  N = min(NTXU,active , 4) [ZTE,Nokia]
· Option 2: N = min(NTXU,active , 8)   [Huawei, Ericsson]
· Option 3: other
· Recommended WF
· TBA

Issue 1-2-2: scaling factor for IAB-MT 1-O
· Proposals
· Option 1:  N = 4 [ZTE,Nokia]
· Option 2: N = 8  [Huawei, Ericsson]
· Option 3: other
· Recommended WF
· TBA

Sub-topic 1-3 minimum number of TRX for IAB-MT 1-O
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK58]Issue 1-23: minimum number of TRX for IAB-MT 1-O
· Proposals
· Option 1: 4      [ZTE, HUAWEI]
· Option 2: 8
· Option 3: not defined [Ericsson]
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	Sub topic 1-1: We think option 1 is more reasonable. We’re not very sure if LA MT can reach the upper limit of  38 dBm but think 24 dBm is a little low if LA MT can support medium range deployment.
Sub topic 1-2: We slightly agree what Huawei proposed that there is a scaling upper limit, which should be 8 and the scaling factor should be min(NTXU,active , 8) considering the different requirements. I don’t understand the summary very clearly on how to use them for 1-H and 1-O.
Sub topic 1-3: We think 4 TRx paths should be allowed, if it should be explicitly specified in spec FFS.


	Ericsson
	Sub topic 1-1: Option 2, as 1-H can be declared only 1 transmitter. Then for IAB-MT 1-O we suggest to use the same scaling factor as IAB-DU which is 8.
Sub topic 1-2: Option 2 for now, if we agree on the IAB class definition, it would be easier to agree on this also as it has some implication. The power we have used in coexisting is 38 dBm, which does not show stopper, could compromise to option 1. 
Sub topic 1-2-2: Option 2,  scaling factor should be 8 as the same as IAB-DU. To have less than 8 transmitter without connector is not likely. 
Sub topic 1-3: Option 3, with scaling factor is agreed, there is no need to agree on the min number of TRX. If transmitter number is less than 8, it more likely to have connector, more than 8, the scaling factor is in use.
….
Others:

	Samsung
	Sub topic 1-1:if the Micro cell to applied for LA IAB-MT there may be issue to allocated it in Micro cell edge with option 2. Not sure whether with antenna beaming gain the issue can be resolved or not. 

Regarding the scaling factor and TRX# to be assumed, it is well understood the background of AAS discussion in LTE, however, considering the reality of IAB-MT candidate solution for implementation it may be practical approach to reuse the BS factor and upper limit for conducted power but not to rely on the MIMO layer assumption as AAS BS to allow the flexibility and inheritability. Hence the necessity of mini TRX# seems is questionable.  Hence our preference for each sub topic is :
Sub topic 1-2-1: option 2
Sub topic 1-2-2: option 2
Sub topic 1-3: option 3


	Huawei
	Sub topic 1-1: The maximum output power should be scaled by NTXU,counted its not clear that this is part of the options, when this is considered the medium range value could be as high as 47dBm this is quite large for the deployment scenarios listed. However as the ACLR is 45dBc it’s not clear that this would necessarily be a problem.
Sub topic 1-2-1: option 2
Sub topic 1-2-2: option 2 although depends on sub-topic 1-3, if its allowable to have less than 8 TRX then a variable like with 1-H should be used.
Sub topic 1-3: option 1, although no limit is ok as well, in both cases the scaling factor will need to be applied like 1-H with a variable.


	ZTE
	Sub topic 1-1: according to our experience in the past, outdoor random deployment .e.g.mico BS, then maximum output power per antenna connector should be around 38dBm. Only for indoor product, then maximum output power should be 24dBm which is not typical scenarios for backhual transmission. 
Sub topic 1-2-1: we support option 1 as this is aligned with legacy AAS spec or NR BS spec. If we want to keep the same as IAB-DU, then either with relaxed UEM requirements defined for IAB-MT or we will reconfigure RDN for IAB-MT which should have different mapping compared with IAB-DU. 
Sub topic 1-2-2: option 1 
Sub topic 1-3: option 1, in addition, no minimum number of TRX is also fine for us. 


	Nokia, Nokia Shanghai Bell
	Sub topic 1-2: Option 1 for both of the issues. To consider using 8, the motivation needs to be understood.
Sub topic 1-3: If a fixed value is chosen, it should be 4, i.e. option 1. It is also possible to make the variable scaling take place also for type 1-O therefore select option 3.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2007121
	Huawei: The scaling factor issue needs to be agreed 1st, need to check referenced documents are versioned, 9.3.2.3 is IAB-DU but I think should be IAB-MT. In most clauses the requirements is written out but in 9.2.2 its referenced, if possible same approach should be sued for all requirements, for example 6.2.1 could be referenced the same as 6.2.2 ?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 

	[bookmark: OLE_LINK56]Sub-topic#1-1

	[bookmark: OLE_LINK53]Tentative agreements:
Candidate options:
Issue 1-1: maximum output power per TAB connector for Local area IAB-MT 1-H
· Proposals
· Option 1: 38dBm from FR1 Medium range BS [CATT, ZTE]
· Option 2: 24dBm from FR1 Local area BS [Ericsson, Huawei]
· Option 3: other  
[bookmark: OLE_LINK54]Recommendations for 2nd round:
Further discuss this issue in the 2nd round. 

	Sub-topic#1-2

	Tentative agreements:
Candidate options:
Issue 1-2-1: scaling factor for IAB-MT 1-H
· Proposals
· Option 1:  N = min(NTXU,active , 4) [ZTE,Nokia]
· Option 2: N = min(NTXU,active , 8)   [Huawei, Ericsson, Samsung, CATT, ZTE{compromised option}]
· Option 3: other

Recommendations for 2nd round:
Further discuss the compromised value instead of sticking to options listed above.
E.g.  Option 2

Issue 1-2-2: scaling factor for IAB-MT 1-O
· Proposals
· Option 1:  N = 4 [ZTE,Nokia]
· Option 2: N = 8  [Huawei, Ericsson,CATT, Samsung, ZTE {compromised option}]
· Option 3: other
Recommendations for 2nd round:
Further discuss the compromised value instead of sticking to options listed above.
E.g.  option 2 


	Sub-topic#1-3

	Candidate options:
Issue 1-3: minimum number of TRX for IAB-MT 1-O
· Proposals
· Option 1: 4      [ZTE, HUAWEI]
· Option 2: 8
· Option 3: not defined [Ericsson, ZTE, Huawei, Nokia, Samsung]
Tentative agreements:
Option 3: not defined
Recommendations for 2nd round:

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	R4-2008773#1
	WF on IAB-MT maximum output power and scaling factor for emission mask
	Ericsson





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	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”

	R4-2007121
	Revised to R4-2008776
Suggested to be noted and focus on the WF discussion



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008773
	It’s uploaded and Noted as there are some open issues on sub-topic 1-2-2, if necessary, we could further discuss this issue at GTW.




[bookmark: OLE_LINK1]Topic #2: Pc,max/MPR/ A-MPR/P-MPR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK11]R4-2006282
	CATT
	Observation 3: MPR may be needed for the high modulation or when the RB allocation is large.
Observation 4: A-MPR may be needed for some specific emission constraints.
Observation 5: P-MPR is not needed as IAB-MT doesn’t have SAR or MPE problem. 
[bookmark: OLE_LINK12]Proposal 1: Reserve the MPR, A-MPR and P-MPR structure for IAB-MT. How to define the requirements FFS. 


	[bookmark: OLE_LINK17]R4-2006800
	Samsung
	Observation 1: The UL transmission power level of IAB-MT shall follow the same behavior as UE as defined in TS28.213
Observation 2: Pcmax is address in each formula to determine the UL transmitted power
Proposal 1: 3GPP should enable the mechanism to make Parent IAB and Donor gNB aware the power capability of Child IAB-MT.
Proposal 2: Pcmax shall be defined for IAB-MT
Proposal 3: UE-liked Pcmax definition associated with MPR/AMPR should be taken as starting point for IAB-MT definition
.
Observation 3: Basic power control operation is expected to be still mandatory feature for IAB-MT at least for Wide Area Class. 
Observation 4: Parent IAB or Donor gNB will assume child IAB-MT can properly configure and adjust its UL output power level. 
 

	[bookmark: OLE_LINK23]R4-2006931
	Nokia
	Proposal 4: Compared to UE requirements, Pcmax shall be simplified leaving out aspects that are not specified for IAB-MT, including MPR, duty cycle, Pi/2 BSPK, UE power classes, but instead taking into account manufacturer declaration of maximum output power, which may be modulation dependent.
Proposal 5: Consider adopting the following configured transmitted power requirement as the starting point for Local Area IAB-MT in FR2 with the understanding that extensions may be required e.g. for CA operation.


	R4-2007120
	Nokia
	Observation 2: IAB-MT needs to understand NS signalling exists as from RAN2 perspective cell is considered barred if NS-value is not recognized.
Proposal 5: No A-MPR is defined for IAB-MT (R4-2007120)



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Pc,max
Sub-topic description:
Open issues and candidate options before e-meeting:
FR1 Pc,max
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }
FR2 Pu,max
PPowerclass – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
Issue 2-1: Pc,max
· Proposals
· [bookmark: OLE_LINK34]Option 1: to define Pc,max for IAB-MT [Samsung]
· Option 2: to simplify Pc,max definition as there are no power class, MPR, A-MPR defined for IAB-MT [Nokia]
· Option 3: not to define Pc,max
· Recommended WF
· TBA

[bookmark: OLE_LINK10]Sub-topic 2-2  MPR/A-MPR 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: MPR/A-MPR 
· Proposals
· Option 1:  Reserve the MPR, A-MPR and P-MPR structure for IAB-MT. How to define the requirements FFS. [CATT]
· Option 2: no MPR defined for IAB-MT [Nokia]
· Option 2: other
· Recommended WF
· TBA
Sub-topic 2-3  P-MPR
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: P-MPR 
· Proposals
· [bookmark: OLE_LINK30]Option 1: not to define P-MPR for IAB-MT
· Option 2: other 
· Recommended WF
· Option 1

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	This topic is complicated. The only thing we’re sure is that P-MPR is not applicable for MT. For Pcmax, we think the UE power control structure can be a starting point to be further study. Back off for both large RBs, high modulation and some specific scenarios (NS/AMPR) should be allowed according to our current understanding. However, MPR and AMPR requirements are explicitly defined for UE. Our preliminary view is that we may not need to do the UE similar simulations and discussions, MPR may be treated like BS to be declared, how to treat AMPR, we don’t have good idea yet.

	Ericsson
	Sub topic 2-1: Option 2, RAN1 spec using this parameter define the power control, so at least this should be defined otherwise there is no reference to this parameter. We donot think we need MPR, A-MPR and the definition should be declaration based. 
Sub topic 2-2: option 2 with no A-MPR also. MPR and A-MPR is the amount of backoff power relative to the specific power class. It is agreed that vendor to declare the supported maximum power so there is no specific power level to refer to. 
Sub topic 2-3: agree with WF. IAB-MT should not be used as UE which could be placed very close to person head, thus no need on P-MPR.

	Samsung
	It is suggested to agree on the necessity to define the configured transmitted power for IAB-MT first. On the detail of configured transmitted power, we tend to agree with CATT that considering forward compatibility, it is suggested that factors can be reserved. In this release for IAB-MT if certain factor is not need such factor can be indicated as NA or 0dB.   
Sub topic 2-1: take option 1 for further discussion 
Sub topic 2-2: option 1
Sub topic 2-3: even if the P-MPR is not applied, it could be kept in formula but indicated as NA.  


	Qualcomm
	Sub-topic 2-1: Option 1 should be taken as baseline. We do not believe there is no need for the MPR/A-MPR framework because the scheduler should be aware of the power backoff needed by the MT for different allocations. The absolute max power level of the IAB-MT is probably not needed at the parent scheduler since there is PHR reporting. Question to companies supporting Option 2: should the scheduler be aware of the power backoffs needed by the IAB-MT or not?
Sub-topic 2-2: Option 1. As stated above(for sub-topic 2-1), this would depend on whether the parent scheduler should be aware of the backoff needed or not. We believe the answer is yes.
Sub-topic 2-3: We support option 1, P-MPR should not be needed.

	Huawei
	Sub topic 2-1: The specification should not include things that are not defined, as we have no power class then clearly the definition should be simplified
Sub topic 2-2: MPR is not needed as if necessary different output powers can be declared for different modulation types.
Sub topic 2-3: In line with 2-2 no MMPR is necessary so option 1 is ok.


	ZTE
	Sub-topic 2-1/2-2, for MPR and A-MPR might be necessary for IAB-MT also when considering single PRB with maximum output which is not expected by IAB-DU transmission,  however if we look at the whole picture, I am not sure whether legacy UE PA models could be used for MPR/A-MPR simulation,  i think it’s highly possible to be not applicable, then we need to re-evaluate MPR/A-MPR for IAB-MT, then when we can complete this WID.  In addition, we don’t have agreement for power class for different IAB-MT, if we want to define Pc,max, then power class defintion should also be discussed.
Sub-topic 2-3: P-MPR is not needed.


	Nokia, Nokia Shanghai Bell
	Sub topic 2-1, Option 2, we prefer to define the Pcmax for local area IAB-MT but simplify its definition. As we also propose not to define the MPR, A-MPR.
Sub topic 2-2, Option 2. 
Sub topic 2-3, Option 1. 


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going 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 

	[bookmark: OLE_LINK28]Sub-topic#12-1/2
	[bookmark: OLE_LINK33][bookmark: OLE_LINK29]Tentative agreements:
Candidate options:
· Option 1: to define Pc,max for IAB-MT [Samsung, QC, CATT]
· Option 2: to simplify Pc,max definition as there are no power class, MPR, A-MPR defined for IAB-MT [Nokia, Ericsson, Huawei, ZTE]

Tentative agreements:
· Agreement :  to define Pc,max and definition could be further discussed

Recommendations for 2nd round:
· 1st issue: should the scheduler be aware of the power backoffs needed by the IAB-MT or not
· If yes, how parent IAB-DU could know MPR/A-MPR from child IAB-MT, via declaration or specific requirement. 
· If no, MPR/A-MPR could be declared by vendors. 
Note: if MPR/A-MPR requirement should be defined, how to define IAB-MT power class, PA model for IAB-MT is also expected different from legacy UE. IAB-MT UEM, spuirous emission requirement, I/Q imbalance, CIM3,CIM5 is still under discussion


	Sub-topic#2-3
	Candidate options:
· Option 1: not to define P-MPR for IAB-MT [CATT, Ericsson,,QC, Huawei, ZTE, Nokia]
· Option 2:  kept P-MPR in Pc,max formula but indicated as NA [Samsung]

Tentative agreements:
· Agreement :  Option 1: not to define P-MPR for IAB-MT 




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	R4-2008774#1
	WF on IAB-MT Pc,max definition
	Samsung





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008774
	Agreed. WF. WF only capture limited agreement highlighted in green , other part are still FFS.




Topic #3: IAB-MT output power dynamic 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006282
	CATT
	Observation 6: There may be some difference between the maximum Tx power for different deployment scenarios of the same IAB-MT class. Whether that difference needs to be considered in the power dynamic range should be clarified in the power dynamic range discussion.

	 R4-2006760
	CMCC
	Observation 1: Different deployment scenarios will require different dynamic range capability.
Observation 2: For the wide area IAB-MT, the relative dynamic range is calculated assuming the IAB-MT is deployed at the cell edge for coverage extension.
Proposal 1: The wide area IAB-MT requires 17 dB dynamic range for FR1 and 23dB for FR2.
Proposal 2: The local area IAB-MT requires 5 dB dynamic range for FR1 and 10dB dynamic range for FR2.

	 R4-2006931

	Nokia, Nokia Shanghai Bell

	Observation 1: Tx dynamic range is not necessary to be defined, and the limited dynamic range and shadow fading, foliage can be compensated by the margin in the deployment planning phase, similar to BS deployment.
Observation 2: Configured maximum output power, Pcmax, is necessary to define in IAB RF specification to enable power control for local area IAB-MTs.
Proposal 1: No Tx dynamic range is specified for Wide Area IAB-MT neither in FR1 nor FR2.
Proposal 2: 10 dB Tx dynamic range is specified for Local Area IAB-MT.
Proposal 3: For Wide Area IAB-MT no power control requirement is defined.

	[bookmark: OLE_LINK5]R4-2007574
	Ericsson
	Observation#1: Initial Tx EIRP of IAB-MT could be changed by reconfiguring the antenna element size or antenna gain.
Observation#2: Initial Tx power configuration of IAB-MT setting is similar for wide area and local area IAB node.
Observation-3: The radio channel change by the slow fading could be compensated by power control. The varying range is 2σ  and σ =4 dB for wide area IAB-MT and σ = 8 dB for local area IAB-MT. 
Observation-4: IAB MT dynamic range is limited to provide fast switching between IAB MT and IAB DU for shared transceiver architecture.  
Proposal-1: wide area IAB MT dynamic range suggest to be around [5] dB.
Proposal-2: local area IAB MT dynamic range suggest to be around [20] dB.
Proposal-3: Specify the Tx dynamic range with full allocation in uplink time slot.

	R4-2007401
	ZTE Corporation
	Proposal 3: 
For Wide-area IAB-MT Tx power, to define the Tx dynamic range as 10dBc
For Local-area IAB-MT Tx power, to define the Tx dynamic range as 10dBc;

	R4-2007130

	QC
	Proposal 1. The dynamic range for the WA IAB-MT and LA IAB-MT should be 10dB and 20dB, respectively.
[bookmark: OLE_LINK24]Proposal 2. The dynamic range should include an additional term based on the total number of RBs that can be scheduled in the same channel on top of the dynamic range from Proposal 1.

	R4-2007909

	Huawei
	Proposal 1: use 45dBc for FR1 WA IAB-MT
Proposal 2: For FR1 and FR2 WA IAB-MT use 5dB Tx dynamic 
Proposal 3: If the FR2 LA IAB-MT is transiting in the DL it should meet the BS specifications.
Proposal 4: For FR1 LA IAB-MT the ACLR should be 45dB
Proposal 5: For FR1 and FR2 LA IAB-MT the DR is 10dB.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Wide-are IAB-MT
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK18][bookmark: OLE_LINK46]Issue 3-1-1: FR1 Wide-are IAB-MT 
· Proposals
· [bookmark: OLE_LINK45]Option 1: 10dB [ZTE,QC]
· Option 2: 17dB [CMCC] 
· Option 3: no requirement [Nokia]
· [bookmark: OLE_LINK19]Option 4:  5dB [Ericsson, Huawei]
· Recommended WF
· TBA
Issue 3-1-2: FR2 Wide-are IAB-MT 
· Proposals
· Option 1: 10dB [ZTE, QC]
· Option 2: 23dB [CMCC] 
· Option 3: no requirement  [Nokia]
· Option 4: 5dB [Ericsson, Huawei]
· Recommended WF
· TBA
[bookmark: OLE_LINK21]
[bookmark: OLE_LINK13][bookmark: OLE_LINK20]Sub-topic 3-2 Local area IAB-MT
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK14][bookmark: OLE_LINK47]Issue 3-2-1: FR1 local area IAB-MT
· Proposals
· Option 1: 5dB [CMCC]
· Option 2: 10dB[Nokia, ZTE, Huawei]
· Option 2: 20dB [Ericsson,QC]
· Recommended WF
· TBA

Issue 3-2-2: FR2 local area IAB-MT
· Proposals
· Option 1: 10dB [CMCC, ZTE, Nokia, Huawei]
· Option 2: 20dB [Ericsson, QC]
· Recommended WF
· TBA

Sub-topic 3-3 IAB-MT Tx dynamic range in DL slots
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK48]Issue 3-23-1: FR1 local area IAB-MT
· Proposals
· Option 1:  to follow BS Tx dynamic range requirement
· Option 2:  to postpone the discussion as this should be in Rel-17 scope.
· Option 3: other
· Recommended WF
· TBA
Sub-topic 3-4 IAB-MT Tx dynamic range with total number of RBs considered
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4: 
· Proposals
· Option 1: The dynamic range should include an additional term based on the total number of RBs that can be scheduled in the same channel on top of the dynamic range from 3-1 and 3-2
· Option 2: not needed
· Recommended WF
· TBA
· 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	Sub topic 3-1: We had a very simple analysis to consider both MT/donor’s distance and shadowing/fading margin.  200m and 333m distance have ~5 dB PL difference. Adding 10 dB shadowing/fading margin, our current understanding is at least 15 dB Rx power difference for parent can be seen if MT doesn’t have dynamic power control. BS Rx dynamic range is ~26 dB, it seems even MT doen’t have dynamic range requirement, there may not be problem. With that analysis, it seems option 3 (no requirement) works. We didn’t have simulation, so we’re happy to so more analysis. 
Sub topic 3-2: For LA MT, the distance to parent may be more flexible. If we consider forward compatibility, MT may be mobile in R17, the distance range can be relatively much larger than WA MT. We can see PL difference between 3m and 200m is ~32 dB. Adding 10 dB shadowing/fading margin, if LA MT doesn’t have dynamic power control, it seems at least 40 dB Rx power difference for parent can be seen. Considering BS 26 dB Rx dynamic range, LA MT needs to have some dynamic power control. We support option 2 (20 dB) to reserve some margin.
Sub topic 3-3: Our understanding for this scenario is that MT Tx is still UL channel and parent Rx is DL channel. So we don’t see the difference with the above two scenarios. We may have more study after the meeting.

	Ericsson
	Sub topic 3-1-1/3-1-2: Option 4.   This is also consideration of the implementation constrains aspects
Sub topic 3-2-1/3-2-2: Option 2. But we can comparise to option 1, in contribution we think 16 dB is good enough but there is no such option, it should be ok for 10 dB which is option 1.
Sub topic 3-3-1: Option 3, As FDM/SDM is mandatory feature, so downlink time slot IAB-MT transmission cannot be postpone to Rel-17. If this feature is declarable, we need specified both for uplink and downlink Tx dynamic range requirement. So there is dependency on FDM/SDM feature discussion. 



	Samsung
	Sub topic 3-1-1/2: Since the IAB-MT shall be able to adjust its output level to maintain the link quality more justification needed to conclude no output power dynamic range defined to verify the performance. The analysis from CATT sounds reasonable. However, it seems bring in more burden on upstream link reception to adopt IAB node. .
Sub topic 3-3: this case may not be needed in specification regardless release. No delta function is expected with the necessity to be verified in DL slot compared with UL slot.

	Qualcomm
	First of all, question to all companies: will the term 10*logN_RB_max be added on top of the numbers discussed here or not? Our understanding is that this is needed as explained in our paper. This is basically the dynamic range of the base station. 
Sub-topic 3-1-2: Option 1 is needed to guarantee good performance for the link. We haven’t seen any concrete analysis from the proponents of the very low numbers showing good enough performance can be maintained. Question to Ericsson: can you detail the implementation constraints? The requirements should be determined based on system needs and implementation should follow this, not the other way around.
Sub-topic 3-2-2: See our comments on sub-topic 3-2-2, the same applies here.
Sub-topic 3-3-1: Is this a scenario where the backhaul link (IAB-MT Tx-ing to parent) happens in the DL slots? Even if this is the case, we do not understand why there would be a different dynamic range since the system needs are the same irrespective of the slot in which the transmission takes place.

	Huawei
	Sub topic 3-1-1: option 4: 
Sub topic 3-1-2: option 4
Sub topic 3-2-1: option 2
Sub topic 3-2-2: option 1
Sub topic 3-3-1: The BS power control dynamic range is based on each OFDM symbol, is this appropriate for UL? So option 1 is not appropriate –but not sure why we would delay to REL17, what is likely to change?


	ZTE
	Sub topic 3-1-1: either option1 or option 4 [10dB or 5dB] is fine for us. 
Sub topic 3-1-2: either option 1 or option 4 [10dB or 5dB] for fine for us.
Sub topic 3-2-1: option 2
Sub topic 3-2-2: option 1
Sub topic 3-3-1:  IAB-MT transmitting in DL was discussed in DL, there were no clear solution even in RAN1 e.g. DL timing for IAB-DU and IAB-MT, solution proposed in RAN1 is also not agreed yet, we think this should be postponed and we could understand the forward compatibility for these scenario, however we don;t need to specify it in R16.  The existing FR2 NR BS could also support FDM/SDM, then this could be declared as IAB node?  


	Nokia, Nokia Shanghai Bell
	Sub topic 3-1, Option 3 for both issues. We prefer not to define the Tx dynamic range for WA IAB-MT in FR1 and FR2. The assumptions used in the analysis resulting in 17 to 23 dB dynamic range need further considerations as the using UE as a reference case is not applicable. Also in case IAB-MT has power reserve to maintain high SNR it makes sense to do so, i.e. there is less need to vary the power level.
Sub topic 3-2,  Option 2 for issue 3-2-1 and option 1 for issue 3-2-2, we support to introduce the dynamic range for LA IAB-MT, as the deployment scenario varies more than that of WA. The dynamic range is to be defined as 10 dB for both FR1 and FR2.
Sub topic 3-3, Some feature support discussion is needed for this issue. In principle, RF requirements are to test the HW capabilities. If a feature is agreed that IAB-MT does not need to be able to transmit in UL timeslots, then this can be discussed further. As of now, it is too early to make specification changes. We also do not understand why the issue is titled to be applicable only FR1 local area IAB-MT.
Sub topic 3-4, Our understanding is that when we talk about the dynamic range, we refer to the dynamic range keeping the RB allocation constant, i.e. full allocation. Then, the power level will change on top of that based on how many RBs are allocated. How this is structured in the specification needs to be checked still separately.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	[bookmark: OLE_LINK41]R4-2007906
	Company AQualcomm: The TP contains many typos(IAB-DU instead of IAB-MT, etc) and we should first agree the requirements. There is no mention of the term 10*logN_RB_max which is essential in our view.

	
	Company B

	
	

	[bookmark: OLE_LINK61]R4-2007905
	Company AQualcomm: This could be agreeable since it was agreed to re-use the BS requirements.

	
	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 

	[bookmark: OLE_LINK43][bookmark: OLE_LINK42]Sub-topic#3-11
	[bookmark: OLE_LINK44]Tentative agreements:
Candidate options:
Issue 3-1-1: FR1 Wide-are IAB-MT 
· Proposals
· Option 1: 10dB [ZTE,QC]
· Option 2: 17dB [CMCC] 
· Option 3: no requirement [Nokia,CATT]
· Option 4:  5dB [Ericsson, Huawei]
Issue 3-1-2: FR2 Wide-are IAB-MT 
· Proposals
· Option 1: 10dB [ZTE, QC]
· Option 2: 23dB [CMCC] 
· Option 3: no requirement  [Nokia, CATT]
· Option 4: 5dB [Ericsson, Huawei]

Recommendations for 2nd round:
Further discuss the compromised value instead of sticking to options listed above.
E.g.  for Wide-area IAB-MT,   Tx dynamic range as 5dB? Please consider the sub-topic 4 together with this agreement.


	Sub-topic#3-2

	Tentative agreements:
Candidate options:
Issue 3-2-1: FR1 local area IAB-MT
· Proposals
· Option 1: 5dB [CMCC]
· Option 2: 10dB[Nokia, ZTE, Huawei, Ericsson{compromised value}]
· Option 2: 20dB [Ericsson,QC, CATT]

Issue 3-2-2: FR2 local area IAB-MT
· Proposals
· Option 1: 10dB [CMCC, ZTE, Nokia, Huawei, Ericsson {compromised value}]
· Option 2: 20dB [Ericsson, QC,CATT]

Recommendations for 2nd round:
Further discuss the compromised value instead of sticking to options listed above.
E.g.  for Local-area IAB-MT,   Tx dynamic range as 10dB?Please consider the sub-topic 4 together with this agreement.



	Sub-topic#3-3

	Tentative agreements:
Candidate options:
Issue 3-3-1: IAB-MTTx dynamic range requirement in DL
· Proposals
· Option 1:  to follow BS Tx dynamic range requirement [Ericsson]
· Option 2: requirement should be applied irrespective of the slot in which the transmission takes place.
· Option 3:  no need to specify this as this is up to implementation.

Recommendations for 2nd round:
Further discuss this issue in 2nd round. 

	Sub-topic#3-4

	Candidate options:
· Option 1: The dynamic range should include an additional term based on the total number of RBs that can be scheduled in the same channel on top of the dynamic range from 3-1 and 3-2
· Option 2: not needed
Recommendations for 2nd round:
Further discuss this issue in 2nd round.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1R4-2008775
	WF on IAB-MT output power dynamic 
	Qualcomm





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”

	R4-2007906
	Return to, whether it will be revised dependent on 2nd round agreement

	R4-2007905
	Return to, whether it will be revised dependent on 2nd round agreement



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2007906
	Noted and this meeting,we could focus the WF discussion and based on the agreement, TP to TR and TS could be submitted at next meeting.

	R4-2007905
	Revised to R4-2009063 and this is about IAB-DU tx dynamic range, the requirement itself is stable, there are lots of editorial typos existing.

	R4-2009063
	Not upload .

	R4-2008775
	There are some concerns raised in the email on its impact of IAB-DU RX dynamic range if loca-area IAB-MT has limited Tx dynamic range requirement, however for sake of progress, this WF is approved.




Topic #4: Power control related requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006282
	CATT
	Proposal 2: No power control requirements are defined for IAB-MT.

	R4-2007401
	ZTE Corporation
	[bookmark: OLE_LINK16]Proposal 4: UE absolute power accuracy might be not needed for IAB-MT;
Proposal 5: to further discuss the relative power tolerance for IAB-MT and transmission gap time.
Proposal 6: to further discuss the aggregate power tolerance for IAB-MT.

	R4-2007574
	Ericsson
	Proposal-4: No power control requirement on wide area IAB-MT.
Proposal-5: Apply power control requirement on local area IAB-MT.


	R4-2006931
	Nokia
	Proposal 3: For Wide Area IAB-MT no power control requirement is defined.
We propose to introduce the power control requirement follow the UE requirement (TS 38.101-1). 
Absolute power control
Relative power control 
Aggregated power control

	R4-2006800
	Samsung
	Observation 1: The UL transmission power level of IAB-MT shall follow the same behavior as UE as defined in TS38.213
.
Observation 3: Basic power control operation is expected to be still mandatory feature for IAB-MT at least for Wide Area Class. 
Observation 4: Parent IAB or Donor gNB will assume child IAB-MT can properly configure and adjust its UL output power level. 
Proposal 4: IAB-MT shall be capable to adjust it output power to maintain backhaul link quality. 
Proposal 5: Below power control requirement for IAB-MT should be defined accordingly to ensure corresponding performance. 
· Absolute power control
· Relative power control 
· Aggregated power control  



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK22]Issue 4-1-1: Wide area IAB-MT 
· Proposals
· [bookmark: OLE_LINK39]Option 1: no requirement  [CATT, Nokia, Ericsson]
· Option 2: to define requirements [Samsung]
· FFS
· Recommended WF
· TBA

Issue 4-1-2: Local area IAB-MT
· Proposals
· Option 1: no requirement [CATT]
· Option 2: to define requirements [Ericsson, Nokia, Samsung]
· FFS
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	We support no power control requirements for both classes and we can accept the compromise the LA MT can have some requirements but we think even for LA MT, some simplification still can be done.

	Ericsson
	Sub topic 4-1-1: Option 1 for WA IAB-MT. There is no need to test as the Tx dynamic range with full RB allocation is limited.
Sub topic 4-1-2: Option 2, testing of power control is ok for LA IAB-MT if the final agreement shows larger TX dynamic range.

	Samsung
	Sub topic 4-1-1: by default the performance should be verified, would like to see whether this can be covered in power dynamic range requirement somehow for wide area IAB-MT
Sub topic4-1-2: option 2. But OK to check the necessity of update on top of UE requirement framework for IAB-MT use case.


	Qualcomm
	Sub-topic 4-1-1 and 4-1-2: Option 2, requirements should be defined so that performance can be ensured.

	Huawei
	Sub topic 4-1-1: depends on the outcome of the dynamic range discussion, if the range is zero then clearly no power control is needed, but if its 5 or 10 then it seems some accuracy would be required. The current UE accuracy requirements are quite wide so may need to be considered. If the range is small (i.e. 5dB) it seems unlikely an aggregate power accuracy requirement will be needed
Sub topic 4-1-2: Same as previous the power control requirements will depend on the outcome of the dynamic range requirements, but if there is dynamic range requirements they are likely larger in LA and hence it seems power accuracy requirements of some sort are needed.

	ZTE
	Sub-topic 4-1-1/4-1-2, it should rely on discussion of topic 3 and maybe we could postpone this discussion to next meeting.

	Nokia, Nokia Shanghai Bell
	Sub topic 4-1, 
Issue 4-1-1, Option 1.
issue 4-1-2, Option 2. We prefer to introduce the power control requirement for LA IAB-MT, and it is to be defined to follow the UE requirement framework.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going 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#14-1
	Tentative agreements:
Candidate options: 
for Wide-area IAB-MT
· Option 1: no requirement  [CATT, Nokia, Ericsson]
· Option 2: to define requirements [Samsung, QC]
· Option 3: depends on the IAB-MT Tx dynamic range requirement [Huawei, ZTE]
For Local-area IAB-MT
· Option 1: no requirement  [CATT ]
· Option 2: to define requirements [Samsung, QC, Nokia]
· Option 3: depends on the IAB-MT Tx dynamic range requirement [Huawei, ZTE, Ericsson]

Recommendations for 2nd round:
Further discuss this issue and try to converge on Topic 3 as soon as possible.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





