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Introduction
This e-mail discussion targets definition of IAB Tx power requirements with an emphasis on IAB-MT Tx requirements. The requirements for IAB-DU are somewhat simpler to manage as they will mostly re-use the BS requirements defined in TS 38.104. On the other hand, IAB-MT requirements are more complex/controversial as the IAB-MT is mostly behaving like a UE but it is a network node.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:
· IAB-MT maximum output Tx power
· IAB-MT minimum output Tx power
· IAB-MT configured transmitted power
· IAB-MT output power dynamics
· Tx dynamic range
· Power control
· IAB-DU Tx dynamic range
· 2nd round: TBA

Topic #1: IAB-MT maximum output power
In RAN4 #94-e it was agreed that the maximum output transmission power for IAB-MT will not be defined for wide area IAB in FR2. For [medium range/local area] class in FR1 and FR2 and wide area class in FR1 definition of max Tx power is still under discussion.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003313
	CATT
	Proposal 1: BS maximum output power requirements apply to IAB-MT, for FR1 
Table 3: IAB-MT type 1-C rated output power limits for IAB-MT classes
	IAB-MT class
	Prated,c,AC

	Wide Area IAB-MT
	(Note)

	Medium Range IAB-MT
	≤ 38 dBm

	NOTE:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area IAB-MT.



For FR2, upper limit of the output power is left to manufacturer’s declaration.

	R4-2003774
	Nokia, Nokia Shanghai Bell
	Proposal 1: No limits for maximum output power is specified for wide area IAB-MT neither in FR1 nor FR2.
Proposal 2: No limits for maximum output power is specified for local area IAB-MT at least in FR2.

	R4-2004150
	ZTE Corporation
	Proposal 1: For IAB-MT, not to define the power class.

	R4-2004166
	Ericsson
	Proposal 1: no upper limit on the output power on FR1 for wide area IAB-MT.
Proposal 2: no upper limit on the output power for local area IAB-MT for 1-O IAB type for FR1.
Proposal 3: set the same limit on the local area IAB-MT for 1-H IAB type with the IAB-DU.

	R4-2005029
	Samsung
	OTA output power: No issue observed so far to follow BS framework throughout including the TRP upper limit.

	R4-2004646
	Qualcomm Incorporated
	Proposal 1: to not define maximum transmission power requirement for medium range IAB-MT class in FR2



Open issues summary
Sub-topic 1-1
In RAN4 #94-e it was agreed that no max Tx power requirement will be defined for wide area class in FR2. So this sub-topic focuses only on FR1.
Issue 1-1: Maximum transmission power at wide area IAB-MT
· Proposals
· Option 1: no upper limit on the output power in FR1 for wide area IAB-MT
· Recommended WF for FR1
· Agree option 1 in alignment with current BS requirements.
Sub-topic 1-2
Maximum Tx power for [medium range/local area] IAB-MT is still under discussion for both FR1 and FR2.
Issue 1-2: Maximum transmission power at [medium range/local area] IAB-MT of type 1-O
· Proposals for IAB-MT 1-O
· Option 1: no upper limit on the output power for [medium range/local area] IAB-MT of type 1-O.
· Option 2: BS maximum output power requirements apply to IAB-MT of type 1-O
· Recommended WF for IAB-MT 1-O
· Agree option 2 in alignment with current BS requirements.
Sub-topic 1-3
Issue 1-3: Maximum transmission power at [medium range/local area] IAB-MT of type 1-H
· Proposals for IAB-MT 1-H
· Option 1: set the same limit on the local area IAB-MT for 1-H IAB type with the IAB-DU.
· Option 2: BS maximum output power requirements apply to IAB-MT of type 1-H
· Recommended WF for IAB-MT 1-H
· Agree option 2 in alignment with current BS requirements.

Sub-topic 1-4
Issue 1-4: Maximum transmission power at [medium range/local area] IAB-MT of type 2-O
· Proposals
· Option 1: no upper limit on the output power for [medium range/local area] IAB-MT of type 2-O
· Recommended WF
· Agree option 1 in alignment with current BS requirements.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	Sub-topic 1-1~1-4: Support the recommended WF.

	Ericsson
	Sub topic 1-1: ok with WF.
Sub topic 1-2: option 2, ok with the WF. 
Sub topic 1-3: ok with the WF


	Samsung
	Fine with sub topic 1-1 to sub topic 1-3
Sub topic 1-4: accept if the proposal to be further updated as 
“No TRP upper limit on the output power for [medium range/local area] IAB-MT for type 2-O”
Since the Pcmax and MPR are still FFS we would like to consider whether limit on EIRP would be needed for parent IAB/donor gNB as power reduction reference. 

	Huawei
	Sub topic 1-1 to 1-3 ok
Sub topic 1-4: if an upper limit is needed to help with agreements on other parameters we would like to keep this open for now.

	ZTE
	Sub topic 1-1: agree with option 1
Sub topic 1-2/3: if it’s really necessary to define the maximum output power for MRand LA IAB-MT in FR1, then MIMO layer in the UL should be considered  which means NTXU,counted should be limited to 4.
Sub topic 1-4: agree with option 1.
….
Others:

	Nokia, Nokia Shanghai Bell
	Sub-topic 1-4: We support the WF.



 
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-topics #1-1 to #1-3
	Companies seem to be quite aligned for sub-topics 1-1, 1-2 and 1-3 to define maximum transmission power at IAB-MT in alignment with current BS specifications.
Tentative agreements:
1. No upper limit on the output power in FR1 for wide area IAB-MT
2. BS maximum output power requirements apply to [medium range/local area] IAB-MT of type 1-O and 1-H
· FFS on NTXU,counted for IAB-MT of type 1-H and of type 1-O
· Discussion on NTXU,counted for IAB-MT of type 1-O is conditioned to outcome of discussion in general section regarding minimum number of IAB-MT TRX
Candidate options:
Recommendations for 2nd round:
Assign a WF to formalize tentative agreements and discuss remaining issues such as NTXU,counted for IAB-MT of type 1-H and [1-O].

	Sub topic #1-4
	Most companies seem to agree to the recommended WF as long as the absence of upper limit refers to TRP and not EIRP. One company would like to keep this option open for the moment. Considering that not all companies are aligned, we propose the following tentative agreement to be formalized in a WF and ask objecting companies to elaborate more in the WF if they cannot accept it.
Tentative agreements:
No TRP upper limit for [medium range/local area] IAB-MT for type 2-O
Recommendations for 2nd round:
Assign a WF to formalize tentative agreement.



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

	#1
	WF on maximum transmission power at IAB-MT
	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”



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  

	R4-2005487
	WF is agreeable



Topic #2: IAB-MT minimum output power
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003313
	CATT
	Proposal 1: 
For FR1, the following minimum output power requirement is defined
· Wide area IAB-MT: 0 dBm
· Medium range IAB-MT: -10 dBm
For FR2, the following minimum output power requirement is defined 
· Wide area IAB-MT EIRP: 37 dBm
· Medium range IAB-MT EIRP: 27 dBm

	R4-2004165
	Ericsson
	Proposal 1: Min TX power can be derived with declared maximum carrier TRP power and IAB MT dynamic range and thus there is no need to define the min TX power.



Open issues summary
Sub-topic 2-1
Issue 2-1: Minimum output power at IAB-MT in FR1
· Proposals:
· Option 1: to not define minimum output power at IAB-MT
· Option 2: define the following values per IAB-MT class
· Wide area IAB-MT: 0 dBm 
· Medium range IAB-MT: -10 dBm
· Recommended WF
· Agree option 1. Necessary minimum output power depends on the deployment of the IAB-MT and related channel conditions to parent node. The combination of dynamic range and max power will be chosen to fit the deployment it is intended for.
Sub-topic 2-2
Issue 2-2: Minimum output power at IAB-MT in FR2
· Proposals:
· Option 1: to not define minimum output power at IAB-MT
· Option 2: define the following values per IAB-MT class
· Wide area IAB-MT EIRP: 37 dBm 
· Medium range IAB-MT EIRP: 27 dBm
· Recommended WF
· Agree option 1. Necessary minimum output power depends on the deployment of the IAB-MT and related channel conditions to parent node. The combination of dynamic range and max power will be chosen to fit the deployment it is intended for.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

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

	CATT
	Sub topic 2-1~ 2-2: Although the minimum output power proposals from our side may need more discussion but at the current stage we’re not sure if we can reach the conclusion that the minimum output power can be left to be not defined when the MCL (or minimum distance) and the dynamic range are under discussions. If the maximum output power is based on the manufacturer’s declaration and the dynamic range requirements are the same for all of the manumfaturers, then the minimum output power for different manufacturers may be different. We don’t know if the different minimum output power capabilities minus MCL can be in range of the parent node’s receiver capability. This may need more clarifications.

	Ericsson
	Sub topic 2-1: option 1, WF is ok for us.
Sub topic 2-2:opton 1, WF is ok for us.
To CATT: for coverage extention where WA IAB-MT operate, the power should not be subject to power control and min Tx power level is not meaningful for MCL/min distance calculation. For 2nd IAB-MT class, it maybe, but as UL or DL or min separation distance all need consider.

	Huawei
	Sub topic 2-1, 2-2: ok with proposals
On issue raised by CATT, we thin the power class definitions should help support this proposal rather than the other way round.

	ZTE
	Sub topic 2-1:  this discussion is overlap with Tx dynamic range requirement and should be discussed together.
Sub topic 2-2: the same as sub topic 2-1.


	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1 and 2.2: We support option 1. Further clarifications to the WF outside of stating no minimum output power requirement is defined are not necessary. Even if there would be no separate requirement for minimum output power, dynamic range requirement may still be defined in a manner which resolves the issue mentioned by CATT.

	Qualcomm
	Sub topic 2-1~2-2: We support the recommended WF.
On the issue raised by CATT, in our view IAB-MT declared output power should be considered to assess whether the Rx power will be in the range of parent node’s capability. Dynamic range (and consequently min Tx power) will be used by the MT to track shadow and fading variations as well as support IAB network topology dynamics.


 
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 #2-1 and #2-2
	Most companies agree that it is not necessary to define minimum output power at IAB-MT either in FR1 and FR2. Two companies expressed concerns relative to the recommended WF and so our recommendation is to assign an official WF for 2nd round comments to try and progress on minimum output power requirement.
Recommendations for 2nd round:
Assign WF to detail possible agreements on minimum output power requirement at IAB-MT



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

	#1
	WF on minimum output power requirement at IAB-MT
	Huawei




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  

	R4-2005486
	WF is agreeable.




Topic #3: Configured transmitted power
IAB-MT will be characterized by power control and, as such, Pc_max needs to be defined.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003774
	Nokia, Nokia Shanghai Bell
	Proposal 1: 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 2: 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.
6.X.X Configured transmitted power
Local Area IAB-MT is allowed to configure its maximum output power according to manufacturer output power declaration for rated carrier TRP output power Prated,c,TRP. The configured IAB-MT maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as power available at the reference point defined in clause 4.3.
The measured configured maximum output power PUMAX,f,c shall remain within [+3 Db and -3 Db] of the rated carrier TRP output power Prated,c,TRP, declared by the manufacturer.

	R4-2005029
	Samsung
	Observation: Necessity on power reduction for [MR/LA] IAB-MT class should be considered which would further involve in the necessity of Pcmax and EIRP upper/min restriction. 



Open issues summary
Sub-topic 3-1
Issue 3-1: Configured transmitted power
· Proposals:
· Option 1: adopt 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.)
6.X.X Configured transmitted power
Local Area IAB-MT is allowed to configure its maximum output power according to manufacturer output power declaration for rated carrier TRP output power Prated,c,TRP. The configured IAB-MT maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as power available at the reference point defined in clause 4.3.
The measured configured maximum output power PUMAX,f,c shall remain within [+3 dB and -3 dB] of the rated carrier TRP output power Prated,c,TRP, declared by the manufacturer.
· Option 2: more discussion needed on how to define Pcmax including 
· Metric as TRP or EIRP.
· MPR/AMPR necessity for IAB-MT
· Recommended WF
· More discussion needed on this issue.

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

	XXX
	Sub topic 3-1: 
Sub topic 3-2:
….
Others:

	CATT
	Sub topic 3-1: We would like to firstly think more on whether Pcmax should be used for IAB or how it will be defined, then to discuss how to test it.

	Ericsson
	Sub topic 3-1: this issue coupled to the Multi carrier/CA and MT feature discussion. For option 2, the need of the MPR/A-MPR due to the design limitation of the power/space is not clear. As a network node deployed at fixed position, a stable power level will be expected for real operation. if there is any limitation caused by design, this can be handled by declaring another power level which taking the imperfection into account. For option 1, we need discuss more, if the the power control where the Pcmax is one parameter need to be defined.


	Samsung
	Sub topic 3-1: we support to discuss and understand this issue further. Except the parameters listed summarized here, it should be noted that the range of Pcmax is not only related to the power class and power reduction. PEMax and P-MPR would be also considered. It’s should be clarified that whether PEMax provided by parent IAB/donor gNB should complied by IAB-MT in UL transmission. And as indicated in specification other than SAR/MPE issue P-MPR should be considered to “ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.” This should be clarified the applicability for IAB-MT on UL transmission as well. 

	Huawei
	Sub topic 3-1: It seems reasonable to use similar metric as BS (e.g. Prated,c,TRP), however is it useful information, Generally the BS would assume a UE has no antenna gain so TRP/EIRP is similar. The IAB link is directional with high antenna gain, unlike a BS the power is not shared between multiple links (multiple UE’s) so would EIRP not be a better metric? Although we understand that introducing EIRP metrics when existing ones are TRP may be problematic? 

	ZTE
	Sub topic 3-1: Pc,max could be defined for IAB-MT, however MPR and A-MPR should be further discussed on its applicability as in legacy BS, we use different ways to mitigate the UEM/spurious emission restrictions instead of MRP or A-MPR, In the relay WI, MPR and A-MPR is not included

	Nokia, Nokia Shanghai Bell
	Sub-topic 3-1: Based on the above comments agreeing Pcmax definition may be going too far. Good starting point in possible WF could be proposal 1 from R4-2003774: Proposal 1: 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.
MPR in the proposal is meant to cover also A-MPR and P-MPR.



 
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 #3-1
	There is no convergence among companies at this point on the configured transmitted power. Two main issues are under discussion at the moment: Pcmax and MPR/A-MPR/P-MPR. We suggest to put off discussion on Pcmax definition to next meeting and encourage companies to bring more contributions to analyze the related issues. For 2nd round discussion, we recommend to focus discussion on necessity of MPR/A-MPR/P-MPR for IAB-MT operation.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Assign WF to discuss necessity of MPR/A-MPR/P-MPR for IAB-MT operation



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

	#1
	WF on MPR at IAB-MT
	Nokia




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  

	R4-2005485
	WF is not agreeable at this stage and it is suggested to note it.



Topic #4: IAB-MT output power dynamics
This section includes discussion on IAB-MT Tx dynamic range and power control requirements.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003774
	Nokia, Nokia Shanghai Bell
	Proposal 1: For wide area IAB-MT no dynamic range or power control requirements are specified in addition to total power dynamic range.

	R4-2004165
	Ericsson
	Proposal 1: wide area IAB MT dynamic range suggest to be around [5] dB

	R4-2004150
	ZTE Corporation
	Proposal 1: 
· For Wide-area IAB-MT Tx power, to define the Tx dynamic range as 10dBc
· For Medium range 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 8dBc;   
Proposal 2: UE absolute power accuracy is not needed for IAB-MT;
Proposal 3: to further discuss the relative power tolerance for IAB-MT and transmission gap time.
Proposal 4: to further discuss the aggregate power tolerance for IAB-MT.

	R4-2003081
	Samsung
	Proposal 1:  Agree to introduce different dynamic range requirement depending on the MT class    
Proposal 2:  for IAB-MT with similar dynamic range as UE, UE power control requirement should be applied as well
Proposal 3: FR2 transient period can be defined as 5us for [MR/LA] IAB-MT and 3us for WA IAB-MT respectively.
Proposal 4: It is suggested to take on functional test only for IAB-MT on time mask just likes BS.

	R4-2004168
	Ericsson
	Proposal-1: Not specify the absolute PC tolerance requirement. 
Proposal-2: due to the limited dynamic range of IAB MT, there is no need on the requirement of relative PC tolerance for wide area IAB-MT.
Proposal-3: Aggregate PC tolerance scenario not apply to IAB node.

	R4-2003312
	CATT
	Proposal 1: For FR1 and FR2, general transient period profiles are defined and tested for IAB-MT.
Proposal 2: For FR1 and FR2, UE specific profiles are not defined in IAB spec.
Proposal 3: Add the clarifications that  IAB-MT transient period locations for different cases should follow UE spec in IAB spec.
Proposal 4: Transient period length of 3 us is defined for the IAB-MT FR2 requirement.

	R4-2004647
	Qualcomm Incorporated
	Proposal 1: agree to introduce different Tx power dynamic range requirement depending on IAB-MT class
Observation 1: the IAB-MT shall be able to decrease/increase the total power across the whole channel bandwidth by an amount equal to the Tx power dynamic range requirement even when channel allocation does not change
Proposal 2: define 10dB Tx power dynamic range for the wide area IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations
Proposal 3: define 20dB Tx power dynamic range for the medium range IAB-MT in addition to the currently specified OTA total power dynamic range for Rel-15 base stations

	R4-2003609
	Qualcomm Incorporated
	Proposal 1. Re-use the On/Off time mask defined for the UE.



Open issues summary
Sub-topic 4-1
Issue 4-1: Tx dynamic range per IAB-MT class
· Proposals:
· Option 1: Agree to introduce different Tx power dynamic range requirement depending on IAB-MT class. This Tx dynamic range is in addition to the currently specified OTA total power dynamic range for Rel-15 base stations.
· Option 2: Agree to introduce the same Tx power dynamic range requirement regardless of the IAB-MT class. This Tx dynamic range is in addition to the currently specified OTA total power dynamic range for Rel-15 base stations.
· Recommended WF
· Agree option 1. It guarantees that the dynamic range will not be over/under dimensioned for one of the two IAB-MT classes.

Sub-topic 4-2
Issue 4-2: Wide area IAB-MT Tx dynamic range
· Proposals:
· Option 1: No Tx dynamic range
· Option 2: 5dB Tx dynamic range
· Option 3: 10dB Tx dynamic range
· Recommended WF
· Agree option 3. Even if wide area IAB-MTs are deployed in rather stable channel conditions, 10dB Tx dynamic range guarantees good performance throughout the whole operational period, in the event of environmental (precipitations, trees’ foliage, etc.) and shadow fading impairments.

Sub-topic 4-3
Issue 4-3: [Medium range/ local area] IAB-MT Tx dynamic range
· Proposals:
· Option 1: 10dB Tx dynamic range
· Option 2: 20dB Tx dynamic range
· Recommended WF
· Agree option 2. Medium range/local area IAB-MTs will be deployed in urban environment and could be subject to shadowing or fading impairments.

Sub-topic 4-4
Issue 4-4: Power control requirements
· Proposals:
· Option 1: agree to not introduce power control requirements for both IAB-MT classes
· Option 2: agree to not introduce power control requirements for wide area IAB-MT class and introduce power control requirements for [medium range/ local area]
· Details on needed PC requirements is FFS
· Recommended WF
· Agree option 2. Considering the rather small dynamic range of wide area IAB-MT, it seems not necessary to introduce power control requirements for this MT class. Medium range/local area may instead need power control requirements since its dynamic range is larger and more similar to UE.

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

	XXX
	Sub topic 4-1: 
Sub topic 4-2:
….
Others:

	CATT
	General comments on the dynamic range: Should we have some clarification what the definition of the IAB-MT dynamic range? For BS, the Tx dynamic range includes the RE dynamic range and the power change comes from the RB number change. For UE the Tx dynamic range defined as the total power range when all of the RBs are active. Do we use the BS approach or UE approach for MT? For the following comments, we assume MT uses UE approach.
Sub topic 4-1: Support recommended WF as the starting point to further discuss the exact dynamic range.
Sub topic 4-2~4-3: We would like to understand more on several aspects before agreeing the dynamic range. Are these dynamic ranges for both FR1 and FR2? If the manufacturers declare different output power capabilities, the dynamic ranges are the same for all of the declarations? When the minimum output power capabilities are different, how to treat MCL? 
Sub topic 4-4: We tentatively support not defining so detail power control requirement with UE as our paper in the last meeting. But it may be difficult to agree the recommended WF before the conclusion of Pcmax and dynamic range. UE’s dynamic range is very large, -40 dBm~23dBm. The dynamic range proposals in this meeting are 5~20 dB, the maximum 20 dB is still much less than UE’s 63 dB. Thus we don’t think the different dynamic ranges for wide area or medium/local area MT can be the reason for introducing the requirements for medium/local area MT. If the IAB is fixed, we think it may not needed at all even it’s a medium range IAB. If the IAB is mobile IAB, we don’t have clear view yet.

	Ericsson
	Sub topic 4-1:  option 1. WF is ok to us.
Sub topic 4-2: option 1 or 2 both ok for us. Compensate slow fading is one thing, the design limitation is another. When deploying the IAB-MT, the limited Tx dynamic range can be compensated by the additional power margin. This may be the same story for cell coverage where the network will leave some BS Tx power margin for cell edge UE with negative antenna gain.
Sub Topic 4-3: option 2 is ok for us.
Sub topic 4-4: option 2 is ok for us. 


	Samsung
	We consider fixed IAB in Rel16 as indicated in WID. However, it does preclude the mobility to adjust the parent IAB/donor gNB due to environment change which may result in pathloss /beamforming gain update. Furthermore according to coexistence study with related loosened ACLR to ensure the victim system performance the output power should be reduced.  That’s why power control needed for IAB-MT which would be slight different compared with BS. 
It’s understood that for Wide Area IAB-MT, if the same hardware shared with IAB-DU with the same class, it may be challenge to adjust it output power which is not the design target for traditional BS. For this case the co-existence study shows that with BS ACLR the power control range can be relaxed to some extent. 
Hence we are fine with recommended WF for sub topic 4-1, 4-2 and 4-3.
For sub topic 4-4, we agree to study this further based on the conclusion on sub topic 4-1 to 4-3 for all IAB MT class.

	Huawei
	Sub topic 4-1: we prefer a fixed dynamic range (option 2) but it of course depends on the values.
Sub topic 4-2: is this for both FR1 and FR2? We support option 2 (option 1 is also ok)
Sub topic 4-3: again is this for FR1 and FR2? We prefer option 1, but we need to perhaps 1st agree if local or medium as may be different.
Sub topic 4-4: Ok with no PC for wide area, for the other class we need to perhaps 1st agree the DR requirements and come back, it may change depending on decision of lacl/medium

	ZTE
	Sub topic 4-1:  agree with option 1. Tx dynamic range requirement is defined in other ways of dynamic range requirement
Sub topic 4-2: support the option 3 as 10dB for WA IAB-MT.
Sub topic 4-3, support to have 10dB for MR IAB-MT and 8dB for LA IAB-MT, 20dB is too big and there are no need for that. Considering the shadow fading impairment, for different deployment scenario, it should be similar.
Sub topic 4-4: fine for no power control requirement for Wide-are IAB-MT


	Nokia, Nokia Shanghai Bell
	Sub-topic 4-1: We agree that requirements are do not need to be the same for different classes.
Subtopic 4-2: This is linked to Sub-topic 4-4. According to co-existence study with 28 dBc ACLR the need for dynamic range is minimal in homogeneous scenario and therefore minimal in micro and macro deployment scenarios. Therefore option 1 and 2 are our preferences. 
Sub-topic 4-3: We can accept option 2 but the clarification of urban environment in the WF is not necessary and should be removed.
Sub-topic 4-4: We support the WF. As the local area IAB-Node is expected to be placed in more volatile environment based on the RAN agreement of needing more RRM requirements for local area IAB-MT, it is more likely that the backhaul link has to support more dynamics also in output power domain.

	Qualcomm
	We agree with CATT comment on the need for clarification of IAB-MT dynamic range. We believe that we should follow UE approach to define this particular dynamic range and our recommendation is to add definition of IAB-MT dynamic range in the WF for this topic.
Sub topic 4-2 and 4-3: We support recommended WF. A large enough dynamic range is not only useful to guarantee proper output power response to environmental changes, but it is also necessary to enable IAB capabilities. If an IAB-MT loses connectivity to its serving parent node, the MT shall be able to rapidly connect to another node in the vicinity (that will likely not have same channel conditions) or else all the UEs connected to that same node and respective children will be out of service.
Regarding the frequency range, we believe that the proposed dynamic range values apply to both FR1 and FR2. The shadowing variance from which the numbers were derived is the same in the pathloss model of both ranges.


 
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#4-1
	Most companies agree to introduce different Tx power dynamic range requirement depending on IAB-MT class and that this particular Tx dynamic range under discussion is in addition to the currently specified OTA total power dynamic range for Rel-15 base stations. Since one company has still concerns with this approach, we recommend continuing discussion in 2nd round through a dedicated WF.
Recommendations for 2nd round:
Assign WF to discuss definition of IAB-MT Tx power dynamic range and dependency of dynamic range on the IAB-MT class

	Sub-topic #4-2 and 4-3
	On these sub-topics companies have different opinions and the number of companies supporting one or the other option seems to be similar. For WA IAB-MT Tx power dynamic range three options are being discussed (0dB, 5dB and 10dB) whereas for MR/LA IAB-MT dynamic range companies are split between 10dB and 20dB dynamic range. There is also a suggestion to put off decision on MR/LA IAB-MT dynamic range until decision on IAB-MT class.
Tentative agreements:
1. Shrink options for wide area IAB-MT Tx dynamic range to:
a. Option 1: 5dB Tx dynamic range
b. Option 2: 10dB Tx dynamic range
since we believe that a Tx power dynamic range is necessary to guarantee high backhaul link reliability.
2. [Medium range/local area] IAB-MT Tx dynamic range:
a. Option 1: 10dB Tx dynamic range
b. Option 2: 20dB Tx dynamic range
3. Small Tx power dynamic range may not need definition of related power control requirements
a. FFS on how small the Tx dynamic range should be to avoid definition of related PC requirements
Recommendations for 2nd round:
Assign WF to continue discussing definition of IAB-MT dynamic range and eventually formalize tentative agreements for both IAB-MT classes.

	Sub topic #4-4
	On the introduction of power control requirements for IAB-MT it seems that companies’ views are not aligned. We recommend (as it was also suggested) to put off this discussion until values of dynamic range are finalized.
Recommendations for 2nd round:
Power control requirements for both IAB-MT classes are FFS.



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

	#1
	WF on IAB-MT Tx power dynamic range
	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  

	R4-2005484
	WF is not agreeable at this stage in its entirety and it is suggested to note it.
The following part of the WF seems to be agreeable:
----------------------------------------------------------------------------------------------------------------------
It is agreed to define relative Tx power dynamic range with dependency on IAB-MT class with candidate options as below:
· Wide area IAB-MT Tx dynamic range to:
b. Option 1: 0 dB
c. Option 2: 5dB Tx dynamic range
d. Option 3: 10dB Tx dynamic range
·  Local area IAB-MT Tx dynamic range:
a) Option 1: 10dB Tx dynamic range
b) Option 2: 20dB Tx dynamic range
It is agreed that the need of power control accuracy requirements can be different for different IAB-MT classes. It is FFS which framework would be applied depending on relative Tx dynamic range to be agreed above, i.e. how small the Tx dynamic range should be to result in no need to define power control accuracy requirements.
It is FFS whether power control accuracy requirements for Wide area IAB-MT and Local area IAB-MT are based on UE framework as:
· Absolute power control
· Relative power control 
· Aggregated power control 
----------------------------------------------------------------------------------------------------------------------
It is suggested to add this part as agreement in the meeting minutes.




Topic #5: IAB-DU Tx dynamic range
This section includes discussion on IAB-DU Tx dynamic range and related contributions.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004542
	Huawei
	TP to TS 38.174 -TX dynamic range



Open issues summary
Sub-topic 5-1
Issue 5-1: IAB-DU Tx dynamic range
· Recommended WF
· Agree on TP



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

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

	CATT
	Seems there’s a typo,
9.4.1	IAB-MU OTA Output Power Dynamics
IAB-DU should be IAB-MT

	Samsung
	This TP is IAB-DU only. Since there is agreement to refer to BS specification if applicable. Hence we just wonder whether this can be further simplified. 

	ZTE
	Sub topic 5-1: we don’t need to copy&paste NR spec and suggest to use referring method.


	Nokia, Nokia Shanghai Bell
	Sub-topic 5-2: Since the requirement is equal to BS requirement referencing could be considered.


 
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#5-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



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  

	R4-2004542
	Based on 1st round of comments collection, TP should be revised to take comments from other companies into account. It is suggested to adjust the content based on the agreement reached in the last meeting on specification drafting. It is also highlighted that there is a typo in Sec. 9.4.1.



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  

	R4-2005488
	 It is suggested to withdraw this document







