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Introduction
According to discussion in previous meeting, RAN4 will continue discussion on timing enhancement and simultaneous operation of IAB node’s child and parent links within this meeting in RF session. Considering the Rel-17 completion is approaching, it’s recommended to converge on technical discussion in 1st round and to consider discussion on work split for CR draft in 2nd round.   
In addition, there is a LS from RAN1 to inquire RAN4 regarding range of power control parameters. It targets RAN4 provide reply LS with answer to facilitate RAN1/2 signalling design.  
Topic #1: RF requirement impact due to NR eIAB
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200936
	Samsung
	 Proposal: it’s suggested to update clause 4 in TS38.174 with below information
· Requirement applicability rule for IAB node in simultaneous operation 
· Different declaration is allowed according to declaration specified in conformance specification
· Timing error between IAB in case 6 timing applies for simultaneous transmission only. 


	R4-2201595
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN1 solutions described in [3] do not remove the need to provide clarifications to RAN4 minimum requirements on power imbalance.

Proposal 1: Clarify in RAN4 core specifications that during simultaneous IAB-MT and IAB-DU operation, EVM and relative ACLR requirements are required to be met only when operating within manufacturer declared power imbalance. 

	R4-2201700
	Ericsson
	Observation 1 Declaration of the Tx power of IAB-MT and IAB-DU for simultaneous transmission should avoid the EVM impact of wanted signal and control the interference from higher power into minimal.
Observation 2 EVM could meet the EVM requirement in TS 38.174.
Proposal-1: EVM requirement should not be impacted for the simultaneous IAB-MT and IAB-DU transmission.
Observation 3 The same ACLR/CACLR requirement would apply for the same PSD configuration of the IAB-MT and IAB-DU simultaneous transmission.
Observation 4 Relaxing the CACLR for the different PSD of IAB-MT and IAB-DU simultaneous operation may impact the coexisting performance
Proposal-2: The same ACLR/CACLR requirement would apply to the mixed IAB-MT and IAB-DU carrier configuration with different PSD level.
Observation 5 There is no other RF requirement for forward-compatibility of the FDM operation of the IAB-MT and IAB-DU except the local area IAB-MT ACLR for type 2-O operating in DL timeslot.
Proposal-3: Capture general statement of “the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission” in either core specification of TS 38.174 or testing specification of TS 38.176-1/2.

	R4-2200839
	ZTE Corporation
	Observation 1: Timing difference between parent node DL timing and child node DL timing will put impact on UL Rx of the parent node when child node operates in Case 6 timing.
Proposal 1: The total impact of Te between parent DU DL timing and child DU DL timing and Te between DU DL timing and co-located MT UL timing need to be considered to ensure UL Rx timing of the parent DU.

	R4-2200937
	Samsung
	For case 1 timing: 
Observation 1: Parent IAB-DU and Child IAB-DU DL synchronization requirement has been discussed and confirmed to the same as legacy cell phase accuracy requirement for timing case#1. 
Observation 2: from co-existence purpose the legacy sync accuracy would be enough to guarantee the system performance. 
Observation 3: no OTA-S requirement has been introduced in Rel-16 considering the necessity and complexity.  

For case 6 timing RAN1 conclusion:
Observation 4: To enable timing case#6 by OTA synchronization, the mechanism would be still based the same criteria baseline applied for timing case#1. 
Observation 5: Rel-16 OTA synchronization specification will be updated further on T_delta range dedicatedly for timing case#6 to correct potential misalignment between parent and child.  

For case 6 timing RAN4 requirement:
Observation 6: PHY design would be available to enable the compensation on misalignment between parent and child node by child IAB. 
Proposal 1: whether additional timing misalignment between parent node and child node should be defined for timing case#6 should be decision in RRM session. 
Observation 6: 3us timing error between IAB-MT and IAB-DU for intra-node in case 6 timing would be enough range from co-existence perspective for functional verification. 
Observation 8: Timing error within IAB-MT and IAB-DU are relative accuracy between two interfaces with no directly impact on parent node reception. 
Observation 9: 3us TAE has already been supported in gNB and IAB-DU for inter-band /intra-band non-contiguous CA and no issue identified for intra-node transmission. 
Proposal 2: 3us timing error is applied to IAB-node operating in case 6 timing alignment. 

	R4-2201596
	Nokia, Nokia Shanghai Bell
	Proposal 1: Consider IAB timing error between IAB-DU and IAB-MT as the average frame timing difference between any two transmissions on IAB-DU and IAB-MT on different transmit antenna connectors or different physical antenna ports.
Proposal 2: Consider smaller value from 3us (Alt 1) and cyclic prefix length of largest supported SCS (Alt 2) for IAB timing error requirement between IAB-MT and IAB-DU transmissions for both SDM and FDM operation when case #6 timing is used.
Proposal 3: Specify clearly new test configuration(s) and test model(s) to verify IAB timing error between IAB-DU and IAB-MT transmission for both SDM and FDM operation when case #6 timing is used.

	R4-2201701
	Ericsson
	Observation 1 The IAB-MT can transmit in DL time slot in one sector and IAB-DU simultaneously transmit in another sector within the same IAB node.
Observation 2 The TAE between IAB-MT and IAB-DU covers the cases where an IAB-MT and IAB-DU are transmitting at the same radio unit or at different radio unit, as long as these different radio units belong to the same IAB-node.
Observation 3 The transmission time error when an IAB-MT transmits at one radio unit alone in DL time slots needs to be included in investigation scope as one scenario to be investigated for Case-6 timing.
Proposal-1: Cell phase sync requirement in TS 38.133 apply to the IAB-MT indirectly when IAB-MT transmitting in DL time slot for Case-6 timing.
Observation 4 TAE between IAB-MT and IAB-DU DL timing will violate the cell phase sync requirement.
Observation 5 TAE between IAB-MT and IAB-DU DL timing may take budget from the IAB-DU cell phase sync and increase the IAB hardware cost
Observation 6 From parent IAB-DU receiving perspective, both Case-6 and Case-7 need to tolerate the timing uncertainty from IAB-MT.
Observation 7 For the case of child IAB-MT synchronizing with co-located child IAB-DU, Parent IAB-DU needs to be aware about the TAE between its DL timing and the DL timing of child IAB-DU for case#6 timing operation. so the correct setting of the receiving timing on parent IAB-DU will be possible
Observation 8 Parent IAB-DU set its receiving timing differently depending on the child IAB-MT synchronization implementation.
Proposal-2: For shared hardware architecture, the parent IAB node should tolerate the maximum 3 us timing error uncertainty between its child IAB node and its own DL timing.
Proposal-3: Send LS to RAN1 asking if parent IAB can tolerate the 3 us time error between child IAB-MT and parent IAB-DU DL timing with different SCS configuration without additional system overhead with below LS wording:
Proposal-4: Cell phase sync requirement covers the Case#6 timing requirement and no need to specify additional TAE.

	R4-2201939
	Huawei
	Compared to the cell sync requirement the additional time alignment error is small so can be ignored.
As such the existing cell sync requirements cover this and there is no need to define a new RF TAE requirement.



Open issues summary
The agreed WF on simultaneous operation and timing case#6 enhancement is as below: 
Simultaneous operation: RF requirement impact due to TX power imbalance between IAB-MT and IAB-DU 
Agreement 
Maintain existing RF requirements, further discuss on conformance test cases for declared Tx power (ZTE, Samsung, Ericsson)
· Including some clarification on requirements applicable rules in core specification for the limitation of meeting relative ACLR requirements at least, FFS for EVM requirements.
· Further work on detailed wording for such clarification 
Case#6 timing: 
Agreement:
Baseline assumption: Introducing RF requirements for Timing error between own MT TX and DU TX should be defined for case#6 timing
· Pending on further checking whether existing cell phase sync requirements already cover above timing error
· Further check the timing error tolerance between the parent IAB-DU node and child IAB-MT
With above baseline assumption confirmed FFS on: 
-reference condition for this requirement 
-error requirement with below Alts 
· Alt1: 3us
· Alt2: cyclic prefix length of largest supported SCS
· Alt3: value as SCS dependent
Sub-topic 1-1:  Simultaneous operation 
There are three contributions on this aspect with proposal aligned quite well with each other based on last meeting agreement as the legacy IAB RF requirement should not be impacted by simultaneous operation. And there are specific examples shown in two contributions regarding how to update specification. The other contribution also provides proposal on how to update specification. All the proposals seems not contradict to each other, for which comment can be collected during 1st round. 
Issue 1-1: RAN4 RF specification impact due to Simultaneous MT TX/DU TX with imbalance power 
· Proposals: Companies are encouraged to provide the comments/view on below options(e.g, whether all of them are agreeable, or only some of them could be acceptable) 
· Option 1: it’s suggested to update clause 4 in TS38.174 with below information(R4-2200936)
· Requirement applicability rule for IAB node in simultaneous operation 
· Different declaration is allowed according to declaration specified in conformance specification
· Option 2: Clarify in RAN4 core specifications that during simultaneous IAB-MT and IAB-DU operation, EVM and relative ACLR requirements are required to be met only when operating within manufacturer declared power imbalance.(R4-2201595)
· Option 3: Capture general statement of “the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission” in core specification of TS 38.174 or testing specification of TS 38.176-1/2 (R4-2201700)
· Recommended WF
· TBA

Sub-topic 1-2: timing enhancement 

Issue 1-2-1: Timing error between intra-node MT TX and DU TX for case#6
· Proposals: Companies are encouraged to provide the comments/view on below options
· Option 1: No need to define RF requirement since cell phase synchronization or TAE covers this(R4-2201701, R4-2201939)
· Option 2: Timing error needs to be defined with below Alts on limitation
· Alt1: 3µs as function verification (R4-2200937)
· Alt2: requirement should ensure the parent node reception and/or intra-node performance, e.g. min(3us , 4.69 / (SCS/15 kHz) µs (R4-220839, R4-2201596)
· Recommended WF
· TBA
Issue 1-2-2: Timing error between parent IAB DU and Child IAB for case#6 
· Proposals: Companies are encouraged to provide the comments/view on below options
· Option 1: whether additional timing misalignment between parent node and child node should be defined for timing case#6 should be decision in RRM session. (R4-2200937)
· Option 2: (R4-2201701) 
· Cell phase sync requirement in TS 38.133 apply to the IAB-MT indirectly when IAB-MT transmitting in DL time slot for Case-6 timing. 
· [bookmark: _Ref92729711]For shared hardware architecture, the parent IAB node should tolerate the maximum 3 us timing error uncertainty between its child IAB node and its own DL timing.
· Recommended WF
· TBA
Issue 1-2-3: Necessity on LS to RAN1 
· Proposals: Companies are encouraged to provide the comments/view on below option 
· Option 1: Send LS to RAN1 asking if parent IAB can tolerate the 3 us time error between child IAB-MT and parent IAB-DU DL timing with different SCS configuration without additional system overhead (R4-2201701)

· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: simultaneous operation 
	Company
	Comments

	Samsung
	All three options should be agreeable and can be merged. If our understanding to option3 is correct, the general statement proposed to core spec is quite similar to the idea in Alt 2 of option 1(R4-220936) to include one dedicated sub-clause in clause 4 which can be used as baseline for further discussion. And we also pointed in our contribution based on the agreement on general clause, we can review further on whether other clarification needed under specific requirement such as proposal in option 2.  

	Ericsson
	Option 3.  Seems a generic statement on the RF requirement applicability for simultaneous MT and DU is fine in TS 38.174. For option 1, would declaration be better placed in conformance test specification?

	Nokia, Nokia Shanghai Bell
	We think option 1 and option 2 together is the best solution. Option 1 alone is not sufficient. For content in clause 4 a new clause for simultaneous operation is preferable. Having only an informative note, as discussed in R4-2200936, is not sufficient. We would be ok to state in the new clause that “requirements are valid for any setting unless otherwise stated”, only if it is then also stated otherwise for relative ACLR and EVM in the requirement clauses as suggested in R4-2201595. 
So far it has not been discussed whether the declared maximum power difference can be such that IAB-MT may not reach its full dynamic range. As IAB-MT is controlled by IAB-DU, it is necessary to make it clear that in case IAB-MT is commanded to operate in a manner which puts the power difference beyond what is declared, requirements may not be met. The fact that IAB-MT is controlled from parent-node is a clear behavior difference to normal base station operation and therefore the practice from base station specification cannot be followed fully.
For option 3 it seems that IAB-MT requirement is proposed to be applied for IAB-DU which we think is not a good idea.



Sub topic 1-2-1:  timing case#6 timing error of intra-node
	Company
	Comments

	Samsung 
	We agree that there is similarity among timing error of intra IAB node under case 6 timing, TAE and cell phase sync requirement. However, it’s clear that the TAE is defined for IAB-DU only and cell phase sync accuracy is between two nodes, in which the function of case 6 timing within IAB node can never be verified. And as it’s closed to the completion of Rel-17, it’s preferred to follow RAN4 legacy agreement to decide the timing error of this requirement with option2. 
We suggest to define 3us timing error as functional verification. And we also understand better performance is achievable which may not be necessary according to our analysis. But we are willing to compromise to reasonable level of majority view if any. 

	Ericsson
	Option 1.  The case#6 timing can be enabled with two IAB radio unit in two sectors. TS 38.174 only specify the RF requirement on single IAB radio unit. So IAB-MT transmitting in DL time slot will work irrespective there is TAE between IAB-MT and IAB-DU. Setting TAE only cause negative impact on holdover time performance and thus increase the IAB hardware cost.


	Nokia, Nokia Shanghai Bell
	We prefer option 2, alt2, but could be ok also with alt1. 

We don’t see how existing cell phase synchronization or TAE cover this. If we rely on them the timing error between IAB-MT and IAB-DU is left unverified, with no guarantees on what is implemented and whether co-existence concerns realize in the field. Therefore we see a new requirement and verification of the timing error is necessary.

	ZTE
	Option 2 and Alt 2 is preferred
The  timing difference between MT UL Tx timing and co-located DU DL Tx timing need to be discussed  or assumed to ensure that the UL Rx timing of parent node can be guaranteed when child IAB node operates in case-6 timing.
3us timing difference is not enough, let us take 120 SCS as an example the duration of CP is about 0.6us which is much smaller than 3us. Therefore 3us timing difference between MT UL Tx timing and the co-located DU DL Tx timing is apparently not enough to guarantee the UL Rx timing of the parent node.


 
Sub topic 1-2-2: Timing error between parent IAB and Child IAB 
	Company
	Comments

	Samsung
	It should be scope of RRM session as indicated in option 1. We also ask clarification in RRM thread [218]. 

	Ericsson
	Cell phase sync is RRM requirement so decision in RRM session is needed. 
Parent IAB-DU receiver tolerance of the timing uncertainty from IAB-MT should be considered as  parent IAB-DU receiving timing setting will be set differently when receiving child IAB-MT at case-6 timing mode compared to the case-1 timing mode. for case-6 timing, the IAB-DU receiver timing should be set with IAB-MT propagation delay + timing uncertainty relative to its own DL timing. While for case-1 receiver timing, it is set to align with its own DL timing. By the consensus on the tolerance timing uncertainty, it means at least IAB-MT timing will not violate the cell phase sync timing. We think this need to be discussed as companies want to set the different TAE between the IAB-MT/IAB-DU in issue 1-2-1 and whether it impact on the parent IAB-DU tolerance on timing uncertainty needs to be understood.

	Nokia, Nokia Shanghai Bell
	We slightly prefer option 1, though we rather think it could be agreed that this is not part of RF discussion without taking a stance on further RRM discussion.

	ZTE
	It is necessary to discuss the timing error between parent IAB DU Tx timing and child IAB DU Tx timing or a reasonable value rather than 3us need to be determined.



 Sub topic 1-2-3: necessity on RAN1 LS
	Company
	Comments

	Samsung
	The “3 us time error between child IAB-MT and parent IAB-DU DL” is related to previous topic discussion, which we think should be RRM scope decision.  
Furthermore, according to our contribution, the mechanism of case 6 timing is agreed with update on Tdelta range to accommodate to the misalignment between parent and child node. 3us if confirmed in RRM session is still the maximum level which can be compensated with mechanism defined in RAN1. No matter overhead or not, there is already RAN1 decision.   
In summary, we discussed similar issue several meetings, even there is updated proposal for this meeting, still not convinced by the necessity of the LS. 

	Ericsson
	Once the tolerance of the timing uncertainty would be agreed in issue 1-2-2, the next question is that how its tolerance would be designed and whether or not it has impact on RAN1 spec. 
One aspect to check is that whether this “new” receiving timing setting to tolerate the 3 us timing uncertainty could be implementation specific and has no RAN1 impact. Using the extend cyclic prefix to tolerate this seems not spectrum efficient. Normal CP could be used for proprietary implementation, this, however, may have multi-vendor interoperability issue, if one IAB using extend CP while another one has proprietary solution.  But seems such detail of behavior/configuration discussion is beyond the RAN4 domain.

	Nokia, Nokia Shanghai Bell
	We do not see a need to send LS. Firstly, a reasonable configuration in the network can be assumed and RAN4 minimum requirements should not cover performance of every possible parameter combination. Secondly, RAN4 is the performance group having the understanding on the impacts. Thirdly, it is under our control whether we specify 3us or more stringent requirement.

	ZTE
	The timing tolerance should be determined in RAN4 group. Whether to send LS can be discussed after a consensus is reached within RAN4




CRs/TPs comments collection
N/A
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: simultaneous operation 
	Tentative agreements:
In general there is no objection to include clarification with new Sub-clause 4.XX for rel-17 enhancement IAB with requirement applicability and allowed dedicated declaration for simultaneous operation. And it would be necessary to review the other TX and RX requirement whether dedicated statement needed. 
Candidate options:
According to contribution submitted in RAN4#101-bis, it’s suggested to discuss the tentative work split on draftCR to 38.174 on simultaneous operation as below from RF perspective:
	Clause# in TS38.174
	Responsible company for draftCR
	Note

	3
	[Samsung]
	If any new definition/symbol/abbreviation needed

	4
	[Samsung]
	The intention is to include new sub-clause 4.11 for RF. The impact to 4.7 if any belongs to RRM scope. 

	[5]
	N/A
	If any update identified, the proponent would be responsible for this update

	6
	[Nokia]
	Include the update on timing error if agreed. 

	[7]
	N/A
	If any update identified, the proponent would be responsible for this update

	9
	[TBD]
	Include the update on timing error if agreed.

	[10]
	N/A
	If any update identified, the proponent would be responsible for this update



Recommendations for 2nd round:
Discuss the work split based on WF for next meeting draftCR input 

	Sub-topic#1-2: timing enhancement 
	Tentative agreements:
Four companies provide comment to issue 1-2-1 on intra-node timing error requirement during 1st round, and the majority view is to introduce the timing error for timing case6 with slight different preference on mismatch value. 
Four companies provide comment to issue 1-2-2, and it seems common understanding that parent node and child node timing alignment should be scope of RRM. And according to the comment in [218] it seems no common understanding that whether cell phase sync applied to timing case#6 or not. So it’s proposed capture option 1 as agreement with necessary refinement if possible. 
For issue 1-2-3 there is no consensus to provide LS to RAN1. 

Candidate options:
Issue 1-2-1: check the possibility to define intra-node timing error for timing case#6 with Alt2 of as below:
Alt2: requirement should ensure the parent node reception and/or intra-node performance, e.g. min(3us , 4.69 / (SCS/15 kHz) µs (R4-220839, R4-2201596)
Issue 1-2-2: check the possibility to agree on option 1 with necessary refinement
Issue 1-2-3: make decision in WF based on decision to above issues.

Recommendations for 2nd round:
Discuss this topic further in round 2 with WF.




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	
	Status summary 

	Sub-topic#1-1: simultaneous operation 
	Tentative agreements:
The Work split draft regarding IAB RF impact is checked and confirmed during Jan 21 GTW online session. No comment received to the clean version shared after GTW session. 

	Sub-topic#1-2: timing enhancement 
	The WF draft has been discussed during Jan 21 GTW online session. The agreeable content is as below:
Timing error between [intra-node] MT TX and DU TX for case#6
· Option 1: To specify TAE between IAB-MT and IAB-DU in timing case #6 
· The requirement value is min (3us , 4.69 / (SCS/15 kHz)) µs.
· Option 2: No TAE between IAB-MT and IAB-DU
· RAN4 will make final decision on February RAN4 meeting.  

Timing error between parent IAB DU and Child IAB for case#6
Agreement:
This is out of RF scope. No specific requirements will be specified from RF requirements aspect.
Comments from companies to this WF can be found as below:
	Company
	Comments

	ZTE
	Timing error between intra-node MT TX and DU TX for case#6
We add a sub-bullet as other values or expressions may be considered and we do some wording modification for the first bullet.
Agreement:
· To specify TAE between IAB-MT and the co-located IAB-DU for an IAB node case #6 timing
· The requirement value is min(3us , 4.69 / (SCS/15 kHz) µs. 
· Other value is not precluded
Timing error between parent IAB DU and Child IAB for case#6
We are not sure whether RRM will take UL Rx timing for case#6 timing into consideration when timing misalignment between parent node DL Tx and child node DL Tx so we update this agreement with some wording modification.
Agreement:
· Whether additional timing misalignment between parent node DL Tx and child node DL Tx should be defined for timing case#6 should be decided in RRM session if UL Rx timing for case#6 timing is taken into account in RRM session.


	Ericsson
	IAB-MT transmitting in DL time slot in case-6 timing, so assuming 3 us between parent IAB-DU and child IAB-MT should be fine.  Parent IAB-DU should receive the IAB-MT signal if such tolerance on timing uncertainty would be agreed. So long this timing relation is met, there is no further need on TAE between IAB-MT and IAB-DU within the child node. 
I don’t understand setting any value on TAE between IAB-MT and IAB-DU within the child node could help to improve/reduce the timing uncertainty on parent IAB-DU receiving. 

	Samsung
	RAN1 decision on case 6 timing is that IAB-MT will follow own IAB-DU timing as” If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case6’, the IAB-node sets the IAB-MT transmission time to the transmission time of the IAB-DU.”  From this angle we believe there is no harm to have this to be verified. If there is concern on the wording the agreement can be further updated as the  Timing error for IAB node in case#6 timing And the proposal for this topic is target for clause 6 and clause 9 in TS38.174. 
For the second topic Timing error between parent IAB DU and Child IAB for case#6
We are OK to simply the proposal as this topic is out of RF scope and will have no impact on RF requirement in clause 6, 7, 9 and 10 of TS38.174. 


	Nokia, Nokia Shanghai Bell
	Cell phase sync requirement governs relationship between child and parent, and therefore does not have relationship with TAE requirement and cannot cover it.
TAE requirement is essential the define, as with no requirement there is no guarantee case#6 timing will actually be applied by the child-node, when commanded to do so. Therefore, this requirement reduces the uncertainty that Ericsson is worried about and without a requirement behavior in the field may be anything. 

	Ericsson
	The issue regarding the case-6 timing is on the timing uncertainty at parent IAB-node receiving. 
If my understanding correct, companies are all concerned on how to make sure parent IAB-DU can correctly receive the child IAB-MT signal with certain timing uncertainty. For example, I understand that when RF group agree it is RRM scope to care about the timing error between IAB node so RF group will not deal with it anymore.
It seems that to specifying some TAE instead of none assures more that parent IAB-DU can at least receive sth within some expected range. However, we think if we donot set any requirement within the node, the parent IAB-DU will expect the similar timing uncertainty if we would set any TAE between IAB-MT and IAB-DU. For example, if there would be any TAE between IAB-MT and IAB-DU, as IAB-DU has the 3 us cell sync, the parent IAB-DU will expect there is 3us + TAE timing uncertainty.  If we donot set any TAE requirement, it would not mean there is no control on the timing uncertainty on parent IAB-DU receiving. As basically IAB-MT timing is set by IAB-DU and transmitting in DL time slot, the 3 us cell sync should be respected otherwise there could be network level interference. This, however, could be easily guaranteed when the same TimingUnit is used by IAB-MT and IAB-DU. This would mean some flexibility in the design/deployment that IAB-MT at one radio unit operating in case-6 together with another IAB-DU radio unit operating in another sector. The TAE requirement between IAB-MT and IAB-DU loose meaning in this case.  Maybe another point to bring is that when setting the TAE between IAB-MT and IAB-DU, the reference point of TAE is at the time boundary, meaning if IAB-DU has 0.2 us relative to the GNSS reference, This TAE could make IAB-MT transmission in DL time beyond the cell phase of 3 us window. See below Figure, when IAB-DU timng at the edge of 3 us, any TAE between IAB-DU and IAB-MT could make IAB-MT transmitting outside the 3us cell sync window. 


Then what about to prevent this happen by moving in the TAE windon within the cell sync window like below figure? It does not make any good because then IAB-DU need have time budget for such TAE and the IAB node hold over performance would be degraded or IAB node using another better osciallator , either way is not preferred.


So if we donto set any requriement within the node,  then basically the IAB-MT transmitting at downlink time slot should respect the cell phase sync of 3 us, Then with such assumption, the IAB-MT reference would be GNSS reference not IAB-DU and it works well because in this case, the parent IAB-DU receiver expect the 3us timing uncertainty. 



	Nokia
	To Ericsson: 
Without any requirement there is no guarantee on parent signal timing, it will be unspecified. Without requirement IAB-MT transmissions will not have any boundary on how much their timing can differ from IAB-DU transmission timing, creating also major co-existence risk. Therefore, also the receiver side implementation would need to prepare for very large timing uncertainty.
Without requirement there would be no functional verification of the case#6 timing being applied in IAB-Node.
Setting a requirement guarantees that the TAE does not exceed the limit we set, and we will have a reference according to which to do design and implementations.
If you see implementation challenging for this feature, IAB-DU has always the freedom not to configure it.

	Ericsson
	To Nokia:
· Without any requirement there is no guarantee on parent signal timing, it will be unspecified, Without requirement IAB-MT transmissions will not have any boundary on how much their timing can differ from IAB-DU transmission timing, creating also major co-existence risk

[Chunhui] are we agreed to rely on RRM to set the TAE between IAB node?

· Without requirement there would be no functional verification of the case#6 timing being applied in IAB-Node.
[Chunhui] That is why we need to check if RRM requirement has requirement to cover this aspect. Or equally say, if RRM covers the needs of functional verification, there is no need on RF to set the requirement. 







Topic #2: Range of power control parameters for RAN1 LS-in 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200938
	Discussion on range of power control parameters for Rel-17 eIAB
	Observation 1: power adjustment indication to be exchanged between IAB-MT and its parent IAB agreed in RAN1 is for beam direction associating to sounding reference signal. 
Observation 2: RAN1 has got the conclusion on association with other aspects such as timing mode or PHR. 
Observation 3: What RAN1 inquire RAN4 is just about range for UL PSD and DL TX power adjustment.

Observation 4: for IAB-DU the RE power control dynamic range is specified with maximum range of [-6, +4] dB compared to average RE power for FR1. 
Observation 5: There is no corresponding RF requirement defined for IAB-DU in FR2. 
Proposal 1:The desired/actual applied IAB-DU DL power adjustment indication should be able to accommodate up to 10dB power up/down range in step of 1dB with respect to specific beam(s) according to existing RF specification. 
Observation 6: for IAB-MT the power dynamic range is defined as 5dB and 10dB based on certain reference condition for Wide Area and Local Area class respectively for both FR1 and FR2.   
Proposal 2: The desired IAB-MT UL PSD range should be able to accommodate up to 10dB power up/down range, according to existing RF specification. 
Observation 7: the UL PSD range for UE is up to 91dB for FR1 and up to 71dB for FR2.
Proposal 3: Decide further on whether UE UL PSD range should be provided for RAN1 reference. 

	 R4-2201597
	Draft reply LS to RAN1 on Power control parameters
	For DL Tx RAN4 does not specify minimum requirements for PSD adjustments, i.e. implementation with no DL Tx PSD adjustment capability are possible. RAN4 minimum requirements only cover power change due to change in the number of scheduled resource blocks, while PSD stays constant. This power change can be up to 24.4 dB.
For UL Tx dynamic range RAN4 minimum requirements both in FR1 and FR2 are
· At least 5 dB PSD range for wide area IAB-MT
· At least 10 dB PSD range for local area IAB-MT

For Rx the closest RAN4 minimum requirement for this scenario is in-channel selectivity, which is a measure of ability to receive wanted signal when there is a higher PSD interfering signal within the same channel. The requirement is not defined for IAB-MT and for IAB-DU the PSD difference can be
· Up to 21.3 dB in FR1
· Up to 10.1 dB in FR2

	R4-2201702
	LS response on range of power control parameters for eIAB
	1. [bookmark: _Ref90301090]The PSD dynamic range limitation of the receiver RF requirements should be considered first. 
1. [bookmark: _Ref90301101]Only MT/DU shared architecture of an IAB-node is valid in the context of the LS response.
1. [bookmark: _Ref90301131]PSD dynamic range for simultaneous receiving should be based on Rel-16 IAB receiver requirement.
1. [bookmark: _Ref90301143]Around 17 dB PSD range could be tolerated for the in-band operation of simultaneous IAB-MT and IAB-DU receiving.
1. [bookmark: _Ref90301153]Around 37 dB ~ 43 dB PSD range could be tolerated for the out-of-band operation of simultaneous WA IAB-MT and WA IAB-DU for type 1-H and 1-O in FR1 receiving depending on the SCS and channel BW.
1. [bookmark: _Ref90301164]Around 45 dB ~ 51 dB PSD range could be tolerated for the out-of-band operation of simultaneous LA IAB-MT and LA IAB-DU for type 1-H and 1-O in FR1 receiving depending on the SCS and channel BW.
1. [bookmark: _Ref90301176]Around 24 dB PSD range could be tolerated for the out-of-band operation of simultaneous WA/LA IAB-MT and WA/LA IAB-DU for type 2-O in FR2 receiving depending on the SCS and channel
Desired DL TX power adjustment:
Answer: The indication to the parent node for the desired DL Tx power reductoin/PSD range should not be larger than the Min ( PSD_Tx_parent, abs (PSD_Tot_range)) when PSD_Tot_range < 0. The PSD_Tot_range is the difference between measured PSD receiving signal difference and the allowed PSD range for simultaneous receiving:
· Around 17 dB PSD range could be tolerated for the in-band operation
· Around 37 dB ~ 43 dB PSD range could be tolerated for the out-of-band operation of simultaneous WA IAB-MT and WA IAB-DU for type 1-H and 1-O in FR1 receiving depending on the SCS and channel BW.
· Around 45 dB ~ 51 dB PSD range could be tolerated for the out-of-band operation of simultaneous LA IAB-MT and LA IAB-DU for type 1-H and 1-O in FR1 receiving depending on the SCS and channel BW.
· Around 24 dB PSD range could be tolerated for the out-of-band operation of simultaneous WA/LA IAB-MT and WA/LA IAB-DU for type 2-O in FR2 receiving depending on the SCS and channel
P_Tx_parent is depending on the parent IAB-DU TX PSD dynamic range and relates to the answer of question#2. In case of this is not pre-known by IAB-node, this can be ignored.
Actual applied DL Tx power adjustment
[bookmark: _Ref90301207]Parent IAB-DU for type 1-H and 1-O could adjust the RE Tx DL power with -3 dB for 16QAM and 0 dB for 64 QAM when the average transmitted power is kept the same (Pmax,c,AC or Pmax,c,TABC or Pmax,c,EIRP)

Answer: Parent IAB-node for type 1-H and 1-O could adjust the RE Tx DL power with -6 dB for QPSk, -3 dB for 16QAM and 0 dB for 64 QAM when the average transmitted power is kept the same (Pmax,c,AC or Pmax,c,TABC or Pmax,c,EIRP)
An IAB-node can indicate to a parent node a desired UL Tx PSD range
Answer: Child WA IAB-MT could adjust the UL TX PSD -5 dB and child LA IAB-MT could adjust the UL TX PSD -10dB.




Open issues summary
It’s suggested to decide the requirement to be refrence for parameters requested by RAN1 in round 1. Then to discuss the wroding for reply LS in round 2 based on consensus of round 1. 
There are there quantities can be communicated as agreed RAN1 and  RAN4 is requested to provide input on allowable range for:
· An IAB-node can indicate to a parent node a desired DL Tx power adjustment to reduce the received power level by the IAB-MT. The DL Tx power adjustment is applied only to PDSCH and its associated DMRS and PTRS. (To be discussed in issue 2-3)
· A parent node can indicate to an IAB-node an actual applied DL Tx power adjustment. (To be discussed in issue 2-1)
· An IAB-node can indicate to a parent node a desired UL Tx PSD range. (To be discussed in issue 2-2)
Sub-topic 2: range of power control parameters  
Issue 2-1: Actual applied DL Tx power adjustment from parent IAB-DU to its child IAB-MT 
This issue is intended to discuss the allowable range for quantity of “A parent node can indicate to an IAB-node an actual applied DL Tx power adjustment” according to RAN1 LS 
· Proposals from companies: Companies are encouraged to provide the comments/view on below alternatives
· Alt 1: Refer to IAB-DU RE power dynamic control range defined in 6.3.1.2 and 9.4.1.2 of TS38.174(R4-2200938, R4-2201702) 
· Alt 2: No DL PSD adjustment requirement defined. Refer to IAB-DU Total power dynamic range in 6.3.1.3 and 9.4.1.3 of TS38.174. (R4-2201597)
· Recommended WF
· TBA 
Issue 2-2: Desired UL Tx PSD range from IAB-MT to its parent IAB-DU
This issue is intended to discuss the allowable range for quantity of “An IAB-node can indicate to a parent node a desired UL Tx PSD range.” according to RAN1 LS.
· Proposals from companies: Companies are encouraged to provide the comments/view on below proposals 
· Proposal 1: Refer to IAB-MT total power dynamic range defined in 6.3.2 and 9.4.2 of TS38.174 (R4-2200938, R4-2201597, R4-2201702)
· Proposal 2: Decide on whether to mention UE UL power PSD range for RAN1 reference. (R4-2200938)
· Recommended WF
· TBA 
Issue 2-3: Desired DL Tx power adjustment sent from IAB-MT to its parent IAB-DU
This issue is intended to discuss the allowable range for quantity of “An IAB-node can indicate to a parent node a desired DL Tx power adjustment to reduce the received power level by the IAB-MT. The DL Tx power adjustment is applied only to PDSCH and its associated DMRS and PTRS.” according to RAN1 LS.
· Proposals from companies: Companies are encouraged to provide the comments/view on below alternatives, especially please share the understanding or clarification to the requirement relevant to the parameter asked by RAN1. 
· Alt 1: Refer to IAB-DU RE power dynamic control range defined in 6.3.1.2 and 9.4.1.2 of TS38.174 since this is constrained by IAB-DU DL power control parameter(R4-2200938)
· Alt 2: Range to be derived by IAB receiver requirement since this is constrained by IAB-MT receiver RX PSD range
· Alt 2-1: Derived by In-channel selectivity defined in 7.8 and 10.9 of TS38.174(R4-2201597)
· Alt 2-2: (R4-2201702)
· Derived by I-channel selectivity as defined in 7.8 and 10.9 of TS38.174 for in-band operation
· Derived by ACS as defined in 7.4.1 and 10.5.1 of TS38.174 for out-of-band operation 
· Recommended WF
· TBA 

Companies views’ collection for 1st round 
Open issues 
Issue 2-1: Actual applied DL power adjustment from parent IAB-DU to its child IAB-MT 
	Company
	Comments

	Samsung
	Support Alt1 as the question from RAN1 is to ask the PSD range rather than the power difference due to RB allocation. And we believe total 10dB should be taken into account the case that parent node DL is power down from the maximum boosting level. 

	Ericsson
	Alt 1 condition is that to keep the averaged power constant. If all RB PSD intends to be lowered, it will not work, so basically this Alt 1 means the case where IAB-MT traffic and other NR UE traffic is multiplexed and averaged power is kept the same.
Alt 2 could only be referred if the answer should be valid for all IAB-DU type. There is no RE dynamic for IAB-DU type 2-O.

	Nokia, Nokia Shanghai Bell
	We would be also ok to refer to RE power dynamic control range, given that we also convey the limitations it has for average power and different modulations. However, average power can still be reduced using narrower RB allocation, though naturally this impacts capacity.


 
Issue 2-2: Desired UL PSD range from IAB-MT to its parent IAB-DU
	Company
	Comments

	Samsung 
	As proponent we support proposal 1.
For proposal 2, this is related whether the forward compatibility should be considered and whether IAB-MT to be equipped with more UE functionality. Anyway, it’s fine to follow majority view. 

	Ericsson
	P1 is fine. For P2, if it is not verifiable, how network can trust whatever it reports?

	Nokia, Nokia Shanghai Bell
	We support proposal 1. 



Issue 2-3: Desired DL power adjustment sent from IAB-MT to its parent IAB-DU
	Company
	Comments

	Samsung 
	Our understanding is the Alt1 as there is below RAN1 agreement:
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to a CSI-RS TX power that is RRC configured.
TCI state ID and RS ID (SSB ID and/or CSI-RS ID) is used to indicate IAB-MT’s DL beam for the desired/provided DL TX power adjustment indication by the IAB-node/the parent-node.
In case the desired/provided DL TX power adjustment indication does not include information about the associated IAB-MT’s DL beams, the adjustment is applied to all MT’s DL beams. 
Hence the question for both desired and actual provided DL TX power adjustment is with respect to certain wanted signal only. And these two parameter should be identical range. 

Receiver dynamic range may have impact on this discussion as the smaller one can be considered. However, there is no direct receiver dynamic range of wanted signal for IAB-MT and IAB-DU. For receiver requirement of ICS and ACS, the range derived here is the delta of wanted signal and interference signal, which it’s understood to be assumed as the signals to be received simultaneously. However, in this case the receiver should still be able to operate properly to fulfil the RF requirement. Not quite understand how to apply this range as desired DL adjustment information to parent node.  

	Ericsson
	We think the point of RX PSD is missed from LS questions, without it, it would not be meaningful to start DL/UL power adjustment as IAB node does not have clue what amount to be adjusted. We are fine to send a question to RAN1 to confirm this without reaching consensus in this meeting. 

	Nokia, Nokia Shanghai Bell
	We prefer Alt 2-1. In our view it makes sense that IAB-MT can request DL Tx power adjustment based what the IAB-MT receiver can tolerate. In case the request is beyond what DL Tx can be adjusted, it is still very relevant information for parent node. It should be mentioned in the reply, that IAB-MT in-channel selectivity requirement is not specified, the values are taking from IAB-DU, and are relative difference between two signals.
We don’t quite see how out-of-band operation is relevant here. Rather Rx dynamic range could be the reference if we consider maximum power that could be received, but this has the same issue as ICS being not specified for IAB-MT.



[bookmark: _GoBack]CRs/TPs comments collection
 N/A

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
	Tentative agreements:
Issue 2-1: Actual applied DL Tx power adjustment from parent IAB-DU to its child IAB-MT 
Alt 1 is agreeable as :
Refer to IAB-DU RE power dynamic control range defined in 6.3.1.2 and 9.4.1.2 of TS38.174
Issue 2-2: Desired UL Tx PSD range from IAB-MT to its parent IAB-DU
Proposal 1 is agreeable as:
Refer to IAB-MT total power dynamic range defined in 6.3.2 and 9.4.2 of TS38.174
Candidate options:
Issue 2-3: Desired DL Tx power adjustment sent from IAB-MT to its parent IAB-DU
No consensus on this issue further discussion is needed for the alternatives:
· Alt 1: Refer to IAB-DU RE power dynamic control range defined in 6.3.1.2 and 9.4.1.2 of TS38.174 since this is constrained by IAB-DU DL power control parameter(R4-2200938)
· Alt 2: Range to be derived by IAB receiver requirement since this is constrained by IAB-MT receiver RX PSD range
· Alt 2-1: Derived by In-channel selectivity defined in 7.8 and 10.9 of TS38.174(R4-2201597)
· Alt 2-2: (R4-2201702)
· Derived by I-channel selectivity as defined in 7.8 and 10.9 of TS38.174 for in-band operation
· Derived by ACS as defined in 7.4.1 and 10.5.1 of TS38.174 for out-of-band operation 

Recommendations for 2nd round:
Discuss further based on reply LS in 2nd round. 




CRs/TPs
N/A
Discussion on 2nd round (if applicable)
	
	Status summary 

	Sub-topic #2
	Tentative agreements:
 On GTW session the Alt1 is agreed to remaining issue 2-3 Desired DL Tx power adjustment sent from IAB-MT to its parent IAB-DU. Furthermore, clarification to RAN1 regarding this issue is also agreement. 
Comments from companies as below:
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	At the current state this LS will cause more confusion in RAN1 than providing answers and is not acceptable. There is no range provided for desired Tx power adjustment but rather RAN1 is asked to derive it themselves from RAN4 requirements. For RE power control it should be clearly stated that there is no change in average power, as we commented already in first round. As it is the most control we have for DL Tx power the average DL power adjustment is not feasible, and we would be also ok to just say that directly.
If we want to send LS from this meeting we should aim for a very clear message, this could e.g. be stated as a table:
	
	FR1
	FR2

	Actual DL power adjustment
	Up to 10 dB (-6 to +4 dB) for individual REs but with no average power change for the carrier, 0 dB range for RE power for 64QAM and higher modulation orders
	Not defined in RAN4

	desired IAB-MT UL Tx PSD
	Up to 10 dB for local area class
Up to 5 dB for wide area class
	Up to 10 dB for local area class
Up to 5 dB for wide area class

	desired DL Tx power adjustment, alternative 1: same range as actual DL power adjustment
	Up to 10 dB (-6 to +4 dB) for individual REs but with no average power change for the carrier, 0 dB range for RE power for 64QAM and higher modulation orders
	Not defined in RAN4

	desired DL Tx power adjustment, alternative 2: estimation of IAB-MT receiver tolerances based on IAB-DU requirements
	Up to 20 dB in-channel
Up to 50 dB in adjacent channel. 
	Up to 10 dB in-channel
Up to 24 dB in adjacent channel



If desired, the table could also contain reference to the relevant RF requirement, further cleaning up to LS text. We also prefer to further discuss between alternative 1 and 2 for desired DL TX power adjustment to avoid confusion in RAN1.
We have also made some updates directly to the text above, but have not included updates discussed in this comment.

	Ericsson
	There is no RE requirement in Type 2-O IAB
There is no step size mentioned in requirement

	Samsung
	To Nokia, our preference is the same to you if we can conclude to one clear reply to RAN1 regarding the desired DL TX power adjustment. If not we still believe there is value to deliver the alternatives to show the potential range to be decided. 








Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on work split for eIAB RF impact to TS38.174
	Samsung
	

	WF on timing enhancement for eIAB
	Nokia
	

	Reply LS on range of power control parameters
	Samsung
	To: RAN_1; Cc: RAN_2



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200839
	Discussion on timing issues for simultaneous operation of IAB
	ZTE Corporation
	Noted
	

	R4-2200936
	Specification impact due to IAB simultaneous operation
	Samsung
	Noted
	

	R4-2200937
	Discussion on timing enhancement
	Samsung
	Noted
	

	R4-2200938
	Discussion on range of power control parameters for Rel-17 eIAB
	Samsung
	Noted
	

	R4-2201595
	RF requirements due to Tx power imbalance between IAB-MT and IAB-DU
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201596
	Discussion on timing error for eIAB
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201597
	Draft reply LS to RAN1 on Power control parameters
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201700
	RF core specification impact for Simultaneous operation of DU and MT
	Ericsson
	Noted
	

	R4-2201701
	IAB MT /DU case 6 timing
	Ericsson
	Noted
	

	R4-2201702
	LS response on range of power control parameters for eIAB
	Ericsson
	Noted
	

	R4-2201939
	eIAB Timing error between MT TX and DU TX
	Huawei
	Noted
	



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

	R4-2203108
	WF on work split for eIAB RF impact to TS38.174
	Samsung
	Agreeable
	

	R4-2203019
	WF on timing enhancement for eIAB
	Nokia
	Agreeable
	

	R4-2203020
	Reply LS on range of power control parameters
	Samsung
	Agreeable
	

	
	
	
	
	



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
Annex 
Contact information
	Company
	Name
	Email address

	Samsung
	Yankun Li
	Yankun.li@samsung.com

	Nokia
	Toni Lahteensuo
	Toni.Lahteensuo@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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