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Introduction
This contribution provides a summary of the following email discussion:
[106bis-e-NR-eIAB-02] Email discussion on other enhancements for simultaneous operation of IAB-node’s child and parent links – Luca (Qualcomm)
· 1st check point: October 14
· Final check point: October 19

There are three areas of discussion:
· Timing modes, covered in section 1.
· Interference management, covered in section 2
· Power control, covered in section 3
Within each discussion area different topics are purple highlighted.
FL agreements or conclusions from email discussion and/or online sessions are green highlighted.
Active discussion items for which companies’ input is sought are yellow highlighted.
Inactive discussion topics are grey highlighted.



1 – Discussion on timing modes
This discussion relates to timing modes for enhanced multiplexing.
Related input from contributions:
	 Huawei, HiSilicon
 R1-2108766
	Observation 1: Even for the same multiplexing case, i.e. MT-TX/DU-TX or MT-RX/DU-RX, more than one of parameter/condition sets can be configured.
Proposal 1: For the offset of Case 7 timing, the granularity of TA can be used, and the range can be derived based on the propagation delay between two nodes and the symbol duration. 
Proposal 2: The Case 7 timing offset is indicated from parent node to IAB node via MAC-CE. 
Proposal 3: Case 6 timing is explicitly indicated by parent node together with other parameters/conditions for a given multiplexing case.

	Nokia, Nokia Shanghai Bell
R1-2108827
	Observation 2.1: An IAB node DU DL Tx timing is the same in all the timing modes. The discussion on switching of timing modes is required only for the case where different UL Tx timing for IAB MT is applied, which can be generalized as switching between legacy UL Tx timing vs Case #6 UL timing. 
Proposal 2.1: An IAB node should be explicitly configured to use either case #1 or case #6 timing when operating in either SDM or FDM modes. 
Proposal 2.2: Support Rel-17 OTA mechanism for maintaining DU Tx timing in case #6 timing mode by enhancing T_delta signal to support a common offset for both IAB-MT and IAB-DU Tx timing as OTA mechanism to support case #6 timing. 
• The common offset is the time difference of the DL Tx and UL Rx timing at the parent node (to correct potential misalignment of the DL Tx timing at the child node) 
• Use the existing timing delta MAC-CE to indicate the time difference of the DL Tx and UL Rx timing at the parent node. 
Proposal 2.3: Case #6 timing shall be associated exclusively with case A multiplexing, when enabled, and signaling details shall be addressed after signaling details are addressed regarding enabling and indicating case A multiplexing. 
Proposal 2.4: Case #6 timing shall be associated exclusively with case A multiplexing, when enabled, and signaling details shall be addressed after signaling details are addressed regarding enabling and indicating case A multiplexing. 
Observation 2.2: Timing offset for support of case #7 timing mode is less restrictive than T_delta MAC-CE for case #1 timing. 
Proposal 2.5: T_delta MAC-CE should be enhanced to support child node communicating with an IAB node operating in case #7 timing mode. 
Proposal 2.6: Case #7 timing shall be associated exclusively with case B multiplexing, when enabled, and signaling details shall be addressed after signaling details are addressed regarding enabling and indicating case B multiplexing.

	Vivo
R1-2108996
	Proposal 2: The derivation of DU DL TX timing of Case 6 and Case 7 timing mode is based on Rel-16 OTA synchronization mechanism. 
Proposal 2: When Case 7 timing mode is supported by IAB node, the associated DU RX timing offset should be indicated to child node by MAC CE. 
Proposal 3: The enhanced UL timing adjustment should not be applied to access UEs.

	ZTE, Sanechips
R1-2109262
	Observation 1: UEs can not work properly if there is only case-6 timing in the system.
Proposal 1: For OTA synchronization for case-6 timing, no additional standardization is required, i.e., DL-Tx timing can be obtained through case-1 timing.
Proposal 2: For the granularity, signaling and index mapping of the offset, the legacy Tdelta mechanism can be reused. About specific values, RAN4 can further participate in the evaluation. 
Proposal 3: An IAB-node is indicated by the parent node when case-7 timing should be performed at the IAB-node.

	Samsung
R1-2109511
	Proposal 1: Keep the Rel-16 OTA synchronization in Rel-17.
Proposal 2: The following is considered for the offset for Case 7 timing. 
- Range: ~ up to two symbols for a SCS of 2μ∙15kHz 
- Granularity: Same as one for timing advance mechanism [2], i.e., 16∙64Tc/2μ for a SCS of 2μ∙15kHz 
- Signaling: Same as one for timing advance mechanism [2], i.e., MAC-CE 


	Intel Corporation
R1-2109630
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	NTT DOCOMO, INC.
R1-2109698
	Proposal 1: In order for a parent node to control IAB-MT Tx timing for Case #6 timing mode via signaling, IAB-node need to have a capability of receiving T_delta and deriving IAB-DU Tx timing based on TA and T_delta needs to be prioritized. 
Proposal 2: The offset value for case #7 timing mode should be equal to the time difference between DU UL and MT DL reception timing for case #1 timing mode at parent node. 
Proposal 3: IAB-node should set its MT UL Case #7 Tx timing behind of its MT UL Case #1 Tx timing by the offset value. 
Proposal 4: The range of the offset value may be defined with considering the potential distance between grandparent node and parent node. 
Observation 1: Case #1 timing mode should be applied for transmission of CG-PUSCH, PUCCH (e.g. for SR), SRS to align the reception timing of signals transmitted by Rel-16 IAB-node, UEs and Rel-17 IAB-node.

	CEWiT
R1-2109840
	Observation 3: IAB node following Case 6 timing impacts the value of T_delta signalled by the parent node and OTA synchronization at IAB node 
Observation 4: Signaling of new TA value corresponding to case 6 timing, either explicitly or as additional offset, is needed along with modified T_delta for OTA synchronization at IAB node following case 6 timing 
Proposal 7: IAB node is indicated by the parent node the time instance at which IAB node operate in a multiplexing mode with case 6 timing 
Observation 5: Parent node is unaffected by an IAB node operating in case 7 timing and there is no need of explicit indication from parent node to indicate to the IAB node when Case 7 timing is performed at the IAB-node 
Proposal 8: IAB node in case 7 timing inserts additional guard symbols at IAB-DU to avoid overlap with IAB-MT 
Observation 6: Parent IAB node following Case 7 timing impacts the value of T_delta signalled by the parent node and OTA synchronization at IAB node 
Proposal 9: IAB node performs OTA synchronization using legacy TA, additional offset, and modified T_delta values 
Observation 7: Interference experienced over the whole slot might not be uniform in symbol level alignment 
Proposal 10: Study the impact of symbol level alignment on reference signal configuration and interference measurement

	Lenovo, Motorola Mobility
R1-2109937
	Proposal 1: Support MAC CE signaling for activation/deactivation of Case 6 timing. 
Proposal 2: Support MAC CE signaling for activation/deactivation of Case 7 timing. The activation MAC CE message can carry an additional TA value as offset to the legacy TA value. 
Proposal 3: Support RRC configuration for Case-6 and Case-7 timing alignment in addition to dynamic signaling. 
Proposal 4: Signalling for timing alignment indication is linked to multiplexing capability of the IAB node as well as whether the IAB node requires enhanced timing alignment. 
Proposal 5: Support a unified framework for timing alignment. 
Proposal 6: Support a capability signalling, e.g., number of IFFT/FFT windows, to indicate whether the IAB node requires timing alignment between IAB-MT and IAB-DU operations. If negative, the IAB node can transmit unaligned OFDM symbols (Case A) and receive/process unaligned OFDM symbols (Case B), which simplifies signalling and configuration significantly.

	LG Electronics
R1-2110102
	Proposal 1: Discuss following alternatives for determination of time resource when an IAB node applies Case 7 timing. 
· Alt 1. An IAB-node is explicitly indicated by the parent node when case 7 timing is applied. 
· Alt 2. An IAB-node decides and reports to the parent node when case 7 timing is applied. 
Proposal 2: The additional TA offset for case 7 timing is indicated in MT group specific manner (e.g., similar with availability indicator in DCI format 2_5)

	Qualcomm Incorporated
R1-2110207
	Observation 2.1: 
If Case 6 is authorized to be used by an IAB-node, the parent node can still configure the IAB-node to use Case 1 timing on a sufficiently frequent set of resources. This will allow the parent node to track IAB-MT’s UL TX timing, and its RTT estimation and provide an updated [legacy] TA command as needed.
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Proposal 2.3: 
An IAB-DU decides about its UL RX timing reference (e.g., whether to adopt Case 1, or Case 7) without any indication from its parent-node.
Observation 2.2: 
An IAB-MT’s Case 6 UL TX timing is to facilitate enhanced duplexing at the IAB-node, while IAB-MT’s Case 7 UL TX timing is to facilitate enhanced duplexing at the parent-node. 
An IAB-node cannot map Case 7 UL TX timing (of IAB-MT) to any subset of its time resources, without explicit indication from the parent-node. 
It is desired to have a unified design for indication of different UL TX timing cases.
Proposal 2.4: 
An IAB-MT is provided with Timing Case Indication that explicitly indicates a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot). 
Timing Case Indication is provided via MAC-CE.
Proposal 2.5: 
Timing Case Indication received from a serving cell is applicable to all other cells in the same timing advance group (TAG).
Observation 2.3: 
An IAB-MT’s need for Case 6 UL TX timing may depend on: 
- MT CC, and/or (MT CC, DU cell) pair 
- IAB-node’s multiplexing mode: (MT TX, DU TX) and/or (MT TX, DU RX) 
- MT’s TX beam 
- Whether MT’s TX is FDMed with DU’s communications or overlaps in the frequency domain. 
Proposal 2.6: 
IAB-MT indicates, to its parent-node, whether it desires Case 6 UL TX timing, for a given MT CC, to facilitate simultaneous IAB-MT’s TX and IAB-DU’s TX and/or RX. 
- FFS: whether this indication can further be beam specific. 
- FFS: whether this indication can further depend on whether IAB-MT’s TX is FDMed with IAB-DU’s communications or not. 

	Ericsson
R1-2110332
	Observation 1 Presently, T_delta,index is unspecified for values beyond 1199. 
Observation 2 The minimum index values for T_delta,index in a Case-6 timing configuration are supported by current specification of the T_delta MAC CE signaling format. 
Observation 3 Case-1 and Case-6 timing use disjoint sets of T_delta,index values. 
Observation 4 The parent IAB-node does not know T_PN nor the IAB-node’s TA, if not provided with additional information. 
Observation 5 For a parent IAB-node to know its child BH link propagation delay to an IAB-node operating in Case-6, the IAB-node needs to provide either its TA or its estimate of its parent BH link propagation delay. 
Observation 6 For an IAB node operating in Case-7, the child node’s offset depends on the propagation delay in the BH link between the parent node and the IAB-node.
Proposal 1 Extend the valid T_delta,index range from (0,1…1199) to (0,1…2047). 
Proposal 2 Discuss whether there exist use cases with increased ISD, and if so, if these use cases warrant extending the bit field of the T_delta MAC CE. 
Proposal 3 Use a common T_delta,index signaling for Case-1 and Case-6 timing. 
Proposal 4 For a parent IAB-node to know its child BH link propagation delay to a Case-6 IAB-node, the IAB-node provides either its TA or its estimate of its parent BH link propagation delay. 
Proposal 5 The explicit indication by the parent node when Case 6 timing is performed at the IAB-node should be acknowledged by the IAB-node. 
Proposal 6 The signaling of TA or an estimate of a propagation delay by an IAB-node, after it received an explicit indication by the parent node to operate in Case-6, is treated as an acknowledgement. 
Proposal 7 The signaling of TA or an estimate of a propagation delay by an IAB-node to the parent IAB-node is a request by the IAB-node to the parent IAB-node to operate in Case-6. 
Proposal 8 The Case-7 offset signaling from an IAB-node to its child node is implemented in the same way as T_delta signaling, with the same granularity and range to be discussed. 
Proposal 9 The Case-7 offset signaling follows the existing timing advance offset specification and control mechanisms.



Case 7 timing offset
RAN1#106-e agreed that Case 7 UL RX timing is obtained via the legacy TA loop plus an offset indicated by the parent-node. The signalling design for the Case 7 timing offset is up for the discussion. 
The majority view (at least 8 companies) is that the offset should be indicated via a MAC-CE signalling.
Regarding the granularity, majority of the companies commenting on this aspect (4 out of 5) proposed to use the same granularity as UL TA.
Regarding the range of values, only four companies commented on this aspect. Given Case 7 timing was agreed to support symbol-level alignment (and not explicitly slot-level alignment), an OFDM symbol duration can be used to derive the range. This proposal is supported by at least 3 companies.

FL Proposal 1.1a:
Case 7 UL timing offset is indicated by the parent-node via MAC-CE.

	Company
	Do you agree with FL Proposal 1.1a?
	Comments

	AT&T
	Support the proposal
	

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CEWiT
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	Apple
	Yes
	



Based on the support, FL Proposal 1.1a is promoted to a tentative agreement.
The following was endorsed in the email thread:
Agreement
Case 7 UL timing offset is indicated by the parent-node via MAC-CE.

FL Proposal 1.2a:
The granularity of Case 7 UL timing offset is the same as the UL TA granularity.

	Company
	Do you agree with FL Proposal 1.2a?
	Comments

	AT&T
	Support the proposal
	

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CEWiT
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	Apple
	OK
	



Based on the support, FL Proposal 1.2a is promoted to a tentative agreement.
The following was endorsed in the email thread:
Agreement
The granularity of Case 7 UL timing offset is the same as the UL TA granularity.



FL Proposal 1.3a:
[bookmark: _Hlk85402963]The range of values for the Case 7 UL timing offset is equal to 1 OFDM symbol duration.

	Company
	Do you agree with FL Proposal 1.3a?
	Comments

	Intel
	No.
	We think further discussion is needed. 

We understand symbol-level alignment is supported for Case#7 timing, but it will be beneficial to have an offset range that can also support slot-level alignment. 

	Samsung
	Yes
	

	ZTE, Sanechips
	No
	Similar views as Intel. We think the flexibility of more than one symbols may be beneficial for Case-7 timing.

	vivo
	No
	Similar views as Intel.

	Ericsson
	Disagree
	It is desirable to shift as few symbols as possible compared to the ideal Case-7 timing in order to avoid losing more symbols than necessary when changing timing modes. We are not convinced that the proposed value range meets that requirement. The Case-7 offset is dominated by the magnitude of the UL/DL switching gap in Case-1 which, according to RAN4 recommendations on the range of T_delta, can exceed a symbol period.

	NTT DOCOMO
	No
	Similar view as Intel.

	Huawei, HiSilicon
	Yes
	 

	CEWiT
	No
	Similar view as Intel and ZTE

	Lenovo, Motorola Mobility
	
	Fine to discuss further

	Nokia
	No
	Agree with Ericsson and Intel, that more consideration is needed.  It would be desired to minimize lost physical resources do to slot offset between parent and child links.  For this reason it may also be beneficial to consider signaling a relative offset.

	Apple
	comments
	Question for clarification: what is the delta between proposal 1.3a and 1.2a? 



To answer Apple’s question, FL Proposal 1.2a and FL Proposal 1.3a address two different aspects of the Case 7 UL timing offset – granularity and range, respectively.
The FL intent was to be consistent with the below RAN1#104 agreement:
	Agreement
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment


On the other hand it is noted that the motivation of the above agreement was primarily to avoid complications in spec changes related to negative TA, and such concern is no longer applicable given that in RAN1#106-e it was agreed that Case 7 timing is obtained via the legacy TA loop plus the separate offset whose range is being discussed in this proposal.
As a result it seems reasonable to allow for a wider range for this offset. This was already an FFS point from RAN1#106-e, so it is recommended to continue the discussion by asking companies to provide their recommendation for the range of this offset.
FL Question 1.3a:
	Company
	What is your recommended range for the Case 7 UL timing offset?

	LG
	Since it is agreed to support slot level alignment, the minimum range of offset should be one OFDM symbol, considering +/- half of symbol duration. Further expansion of range can be discussed.

	Ericsson
	For an IAB-node operating in Case-7 UL reception timing, the offset to be signalled to a child node can be described as Offset=-T_gap-T_PN+n*Ts, with T_gap the IAB-nodes UL/DL switching gap, T_PN the propagation delay on the IAB-node’s parent BH link and Ts an OFDM symbol period. The sign of the offset depends on how “TA loop plus an offset” is interpreted in the RAN1 #106-e agreement.

With slot-level alignment, the offset would result in n=0. With symbol alignment, the required offset range can only be reduced compared to the slot-level alignment, i.e., abs(-T_gap-T_PN+n*Ts) < abs(-T_gap-T_PN), for n>0. Here, T_gap and T_delta (in time) are related as T_gap = -2*T_delta. Considering the range of T_delta based on the specification of N_delta for FR1/2, the table shows the maximum T_gap = N_TA_offset – 2*N_delta

	
	N_TA,offset
	Max T_gap [us]

	FR1
	25600
	(25600+2*70528)*Tc=83,3

	
	39936
	(39936+2*70528)*Tc=90,5

	FR2
	13792
	(13792+2*17664)*Tc=24,5



If we consider a BH link distance of 30km and 20km for FR1 and FR2, we get T_PN as 100us and 66us, respectively. According to the tentative agreement 1.2a (see above), the granularity (in Tc) of the offset is 16*64/(2^u), whereas a larger u in each FR1/2 requires a larger offset index range. If the offset is expressed as N*Granularity and with the (example) numbers above, one gets the following possible offset range limits:

	
	N_TA,offset
	Max N = Offset range

	FR1
	25600
	(83,3us+100us)/Tc/16/64*2^1=716

	
	39936
	(90,5us+100us)/Tc/16/64*2^1=744

	FR2
	13792
	(24,5us+66us)/Tc/16/64*2^3=1414



In conclusion, we think that at least 11 bits for FR2 are needed to sufficiently time adjust the child IAB-MT UL Tx timing of and IAB-node operating in Case-7, in order to achieve a minimum number of additional symbol shifts and therefore a minimum of lost symbols.

	Intel
	1. In our contribution R1-2109630, we have derived the Case#7 offset value for slot-level alignment as +, where  is parent-MT RX propagation delay and   is the switching gap between UL RX and DL TX at the parent node. This can be considered as maximum offset value comparing with symbol-level alignment. 

2. Note that  is always a positive value and .


3. For Rel-16 Case#1 TA, 2 according to R1-1905842.

4. Comparing +and 2, the Case#7 offset range should be within the range of Case#1 TA. Hence, the granularity and the range of Case 7 UL timing offset can both be the same as the UL TA graduality and range.


	ZTE, Sanechips
	We share similar view with Intel but with two comments. 
One is following the agreement in last meeting as below,  it is better to assume  is always a negative value.
Another comment is that if taking the UL TA range as  range, it seems a little abundant cause (2Tp > Tp).  Thus we think the range can be determined by RAN4 as Tdelta.
Agreement
For Case 7 timing at a parent node, the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.

	
	Our current understanding of the proposed offset is that exclusively as a delay, the offset serves the purpose of reducing the timing offset of the current slot boundary between the parent and child links.  Allowing a negative offset (e.g. time advance) would increase the time offset of the current slot (e.g. N) on the parent and child link, but reduce the timing offset between the current slot (e.g., N) on the parent link and the next slot (e.g., N+1) on the child link.  To simplify we support only positive values of T_offset indicating delay exclusively.

With a dynamic range of 1 symbol, the proposed offset would enable the agreement made in RA 1 #104-e regarding symbol level alignment.  The size of the slot offset also has an impact on the number of guard symbols required to avoid interference.  If, due to propagation latency, the slot offset between parent and child links requires a guard of M symbols, then with 1 symbol dynamic range the minimum achievable required guard interval with the offset is M-1 symbols. Having a larger range for the offset, allows for greater reduction in required guard symbols for the parent link at the expense increased guard interval for the child link.   While we don’t have a strong opinion on the exact range of the offset, we think a good starting point would be the current range of TA.

	NTT DOCOMO
	We have similar view with Intel for the maximum range. The maximum range can be the propagation delay between IAB-node and a parent node + Rx/Tx switching timing at the parent node. And which equals to the time difference between DU UL and MT DL reception timing for case #1 timing mode at parent node. 

	
	

	
	

	
	

	
	



Based on the input provided the FL assessment is that more time is needed to discuss and agree on the range of Case 7 UL timing offset. This is already an FFS point from RAN1#106-e, so it is recommended that companies bring additional input on this point in the next meeting.

Support of OTA synchronization in Case 6 or Case 7
In Rel-16, OTA synchronization is supported through indication of Tdelta via a Timing Delta MAC-CE. 38.213 currently provides a formula for the time offset between parent-node’s DL TX timing and IAB-MT’s DL RX timing, based on Tdelta and NTA. There have been discussions on whether the formula and/or Tdelta indication should be enhanced when IAB-MT operates based on Case 6 or Case 7 UL TX timing.
8 companies commented on this aspect, with three of them proposing that enhancements may be needed – for example, in terms of indicating an offset, or extending the range of Tdelta. However, the majority (5 companies) believes no enhancement or change is needed for Rel-16 OTA synchronization – mainly because an IAB-MT may/should still operate based on Case 1 timing on a subset of slots, while operating based on Case 6 or 7 on other subsets of slots, and this seems sufficient to provide a reliable OTA synchronization (using the legacy framework and based on Case 1 timing).

FL Conclusion 1.4a:
No change or enhancement to the Rel-16 OTA synchronization framework is supported in Rel-17. 

	Company
	Do you agree with FL Conclusion 1.4a?
	Comments

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	Yes
	

	Ericsson
	No
	We think that operation exclusively in Case-6 is a valid use case and must be supported. A fallback into Case-1, for the only reason of maintaining synchronization, should not be required. There is a simple and straightforward solution on the table that will allow for the above use case. There is no reason why it shouldn’t be agreed. We think this requirement is also supported by the following agreement in RAN1 #103:

An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode.

At all times, T_delta and N_TA are well defined by the parent IAB-node’s UL/DL timing relation and the IAB-node’s UL/DL timing relation, respectively. This is true, irrespective of Case-1 or Case-6 timing mode. The (T_delta, N_TA) pair in Case-1 differs from the corresponding Case-6 pair but the propagation delay can in either case be derived by (T_A/2+T_delta). To support synchronization during Case-6 operation, the existing T_delta value range must be extended.

Since we believe that the maintenance of DL timing in Case-6 and Case-7 can be based on the same method, we think it is also worth reminding of the following agreement in RAN1 #103:

An IAB-node, when operating in Case 7 timing mode, can enable a child node to set its DL Tx timing based on Rel-16 OTA timing synchronization mechanism.

In summary, we don’t think the above conclusion is in line with previous agreements.

As an alternative, we propose the following:

Extend the valid T_delta,index range from (0,1…1199) to (0,1…2047) to support Case-6 timing.


	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	 Operating exclusively in Case-6 is not efficient given that this would imply that it would not be possible to be co-scheduled together with legacy UEs as well as other IAB nodes in the same slot. 

The agreement in RAN1#103 (copied below) does not implies any enhancement is required for OTA timing synchronization. 

Agreement
An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode
· FFS whether the Rel-16 OTA synchronization mechanism is sufficient or enhancements are required 
· If required, details of enhancements including the uplink timing(s) required to support different timing alignment cases


	CEWiT
	No
	TA used by IAB-MT changes when IAB node operates in Case 6 timing or parent node operates in case 7 timing. There will be corresponding change in the alignment between DL-Tx and UL-Rx at parent-DU, that determines the value of T_delta. So modification is needed in the OTA mechanism.
IAB node reusing the propagation delay, derived using OTA mechanism when operating case 1 timing, can lead to error when IAB node continue in case 6 timing or parent node continue in case 7 timing for long


	Lenovo, Motorola Mobility
	Fine
	

	Nokia
	No
	We agree with Ericsson that switching between case #1 and case #6 for the only purpose of maintaining proper DU timing unnecessarily constrains network operation and results in reduced spectral efficiency.   Proper timing synchronization should not rely on the availability the IAB node to operate in a specific timing mode.  Likewise, appropriate multiplexing operation should not be constrained simply to update IAB node timing.

	Apple
	Support
	



It is the FL understanding that as part of the RAN1#106-e discussion on Case 6 timing it was deemed acceptable to rely on periodic switching between Case 1 and Case 6 timing as a way to enable OTA synchronization during Case 1. On the other hand it is acknowledged that in RAN1#103-e that some form of OTA synchronization should be available to maintain Case 6 timing. Moreover, after further checking, it is the FL understanding that Rel-16 OTA synchronization can actually work for an IAB-node while it operates in Case 6 timing, provided the parent node provides T_delta updates. As a result it seems reasonable to further check on how to make Rel-16 OTA synchronization work for an IAB-node operating in Case 6 timing, which is also consistent with the FFS point in the aforementioned RAN1#103-e agreement. Hence the above conclusion is withdrawn and the following is proposed:

FL Proposal 1.4a:
RAN1 to determine whether the Rel-16 OTA framework can work while operating in Case 6 timing:
· FFS range of T_delta.
· FFS modifications to equation in 38.213 clause 14 to estimate one-way delay at the MT during Case 6 timing.
	[bookmark: _Hlk84957502]Company
	Do you agree with FL Proposal 1.4a?
	Comments

	LG
	
	Since the case 6 timing was agreed to support by alignment to IAB-DU’s Tx timing, IAB-node should set its Tx timing by alignment to DU Tx timing. Furthermore, considering the fall-back operation (from case 6 timing to case 1 timing), we think OTA synchronization for case 1 timing should be supported while case 6 timing.

	Ericsson
	A step in the right direction
	To help a technical discussion, we explain how an IAB-node that is transmitting UL BH in Case-6 timing configuration can maintain its DL Tx timing. During ideal Case-6 operation of the IAB-node, MT DL Rx timing is T_prop (the propagation delay in the IAB-node’s parent BH link) behind its DU DL Tx timing, which is also the Case-6 MT UL Tx timing (per agreement). The IAB-MT’s TA is specified by TA = DLRx – ULTx. In Case-6, TA_6 = T_prop. For any given TA, there is a corresponding N_TA, as defined in 38.211, that can be determined by the IAB-MT.

If the parent IAB-node receives UL from an IAB-MT that is transmitting with an IAB-DU timing, the UL reception timing is T_prop later than the parent IAB-DU’s DL Tx timing. Furthermore, the T_delta (in time) in Rel-16 is defined as -0.5*(DLTx - ULRx). This relation does not require any change in Rel-17 and results in T_delta_6=-0.5*(-T_prop)=0.5*T_prop.

We would like to note that above discussion is not limited to an IAB-MT transmit timing that is set to the co-located IAB-DU transmit timing, but a discussion with a Case-6 example is easier.

For any IAB-MT UL Tx timing, if the parent node signals T_delta information according to T_delta = -0.5*(DLTx - ULRx) and if the IAB-MT determines its TA as TA = DLRx – ULTx, the Rel-16 relation of T_prop, TA and T_delta holds up and can be used to determine an IAB-DU DL Tx timing (which must be synchronized across all RAN nodes). The equation in 38.213, Clause 14, to estimate one-way delay at the MT does not require a modification (hence the second FFS is not needed).

In Case-6, the resulting shift in the parent IAB-DU’s UL Rx timing cannot be comprised within the currently specified T_delta range. We would like to note that it is only the T_delta range that is insufficient; the Rel-16 OTA sync framework still holds. We have proposed to extend the T_delta range to at least (0, …, 2047) for three meetings now so companies have had plenty of opportunity to study it. So far, no objections have been presented. We think that it would be fair to at least have a working assumption that the T_delta range is extended to at least 0, …, 2047. Then companies can present any objections and alternative solutions in the next meeting, should there be any, and maybe also consider our other proposals about extending T_delta even further.

	Intel
	Do not support
	We don’t see why Rel-16 OTA framework cannot work while operating in Case#6 timing. 
Also, in this direction to transmit Case#6 TA and Case#6 Tdelta (with modified range), we will have the following issues: 
· Issue 1: There will be a sudden change/big gap of TA and  values when an IAB-node switches between Case#1 timing and Case#6 timing.  
· Issue 2: TA and  values are not guaranteed to be transmitted together. If () pair gets mis-matched for Case#1 and Case#6, there will be severe error of IAB-DU’s DL TX timing.
· Issue 3:  range is different from  range and the current TA/ ranges need to be modified. 
· Issue 4: If the transmitted Case#6 TA is also used to control MT TX timing, it cannot guarantee precise DU/MT TX alignment. 
Hence, we prefer previous FL conclusion 1.4a. 

	CEWiT
	
	In case 6 timing, the UL-Tx at IAB-MT is advanced from DL-Rx at IAB-MT by a factor equal to propagation delay in BH link of IAB node (In case 1 timing, it is 2 times propagation delay). The T_A signalled by the parent node in MAC-CE/RAR should be updated accordingly.
Similarly, the UL-Rx at parent-DU will be delayed compared to DL-Tx at parent-DU by a factor equal to the propagation delay in BH link of IAB node (In case 1 timing, it is zero or close to zero due to synchronization issues). Therefore, T_delta signalled by the parent node should be corresponding to the propagation delay in BH link of IAB node.
For OTA synchronization, the TA and T_delta values corresponding to case 6 timing should be used in equation TA/2+T_delta.
Similar updates in the values of TA and T_delta is required for OTA synchronization at IAB node, when parent node operate in case 7 timing


	ZTE, Sanechips
	Do not support
	As agreed in last meeting, “For Case 6 timing at a given IAB-node, the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.” Based on this, we can understand that there is no dedicated TA for case-6 timing, thus it is not clear which TA can be used to maintain the DL Tx timing if following the equation in 38.213. We think OTA synchronization can rely on case 1 timing even with case 6 timing on some time resources, as LG’s comment above.

	Huawei, HiSilicon
	Not support
	We think the fundamental question is whether it is a typical case that an IAB node is operated with Case 6 timing only. Our understanding is that Case 6 timing is mainly for simultaneous Tx. During initial access, an IAB-MT has to get connected to its parent node, Case 1 timing anyway has to be used. It can be used for OTA DL timing alignment. It should also be noted that the operation of simultaneous Tx may at the same time require other conditions such as UL Tx power control, child IAB DU beam restriction, etc. Operating with Case 6 timing only at the IAB node will pose a strong scheduling restrictions since the IAB node has to be scheduled exclusively without the possibility be co-scheduled with other IAB node or UEs. In addition, it may not be an efficient way to transmit PRACH and PUCCH with case 6 timing given that they cannot be multiplexed with other UEs and IAB nodes.

	Ericsson
	Additional Comments
	Regarding CEWiT’s comments, the MT Tx timing (per agreement: For Case 6 timing at a given IAB-node, the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx) is identical to the DU Tx timing. If the MT Tx timing (which is an UL Tx timing) is set via continued TA signalling by parent and continuous adjustment by the IAB-node, the IAB-DU Tx timing would also be changed. This, on the other hand, would make the DL Tx timing of a RAN node controlled by, and performance depending on, another RAN node, which is against fundamental design principles. It would make testing RAN nodes all but impossible. We would like to point on that there is no requirement on T_delta accuracy for that reason. We therefore do not expect an MT following TA commands while operating with a Case-6 timing.

Regarding Intel’s comments, we would like to provide some further clarification. The Rel-16 OTA framework can work for Case-6. In Intel’s Issue 3, it is correctly identified that change of the T_delta range is required to make the Rel-16 OTA framework working for Case-6. This is what we proposed such that An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode.

Regarding Issue 1, as we already explained in response to CEWiT, there is no point to transmit a TA command to an IAB-node operating in Case-6 timing. We agree that T_delta in Case-1 and Case-6 can be very different. But since T_delta is signalled as an absolute value (different to a TA in Case-1 that is adjusted differentially), this is of no concern.

Regarding Issue 2, there is no guarantee that any TA and T_delta are transmitted together – not even in Case-1. There is simply no requirement or specification mandating that. We agree that mixing a TA as set by an IAB-MT during a Case-1 operation and a T_delta as determined by a parent during a Case-6 operation could result in severe error of IAB-DU’s DL TX timing. Fortunately, the value ranges that would appear in Case-1 and Case-6 are strictly non-overlapping. We have provided an explanation and an example in our contribution (R1-2110332, Observation 3 and the two paragraphs before). The IAB-node operating in Case-6 can therefore uniquely determine whether a received T_delta should be associated to Case-1 or Case-6, and it can use T_delta accordingly. This does not require any change in the existing specification apart from extending the range of T_delta as described above.

Regarding Issue 4, we also do not think that any TA command during Case-6 should have impact neither on the IAB-MT and certainly not on the IAB-DU timing. We do not understand in what way that relates to an issue regarding T_delta.

Regarding Huawei’s comment on the validity of a use-case in which an IAB-node always operates in Case-6 timing configuration, we do think the configuration is valid, although not all companies may prefer it. There may be a limitation of not being able to co-schedule other nodes or UEs, on the other hand, an IAB-MT can be assigned all resources and can transmit without power limitation in a single DL slot. This is just one example where an apparent disadvantage is balanced by other advantages and different networks may have different configurations. Allowing for differentiation and customization within a standardized framework is essential for the whole industry and we should not prevent doing so when the effort is as limited as in this case. In fact, especially in a TDD configuration with only one UL slot it is obvious that an IAB-MT transmitting in an UL slot (irrespectively of what timing) will prevent reception of any UE transmissions by the co-located IAB-DU due to a possible IAB half-duplex constraint. This indeed would have severe impact on UEs requesting a scheduling grant or providing HARQ feedback (the UE would not even be aware of such).

	NTT DOCOMO
	
	We assume that the legacy TA loop for Case #1 is always performed even in the Case #6 timing mode period, since Case #6 timing mode may be indicated only for the simultaneous Tx. 

	AT&T
	Support
	In our understanding, both switching between Case 1 and Case 6, and only operating with Case 6 timing (while maintaining DL timing via OTA) are valid implementations. We support Ericsson’s proposal to adjust the T_delta range to enable this as well.

	Samsung
	Not support
	We think RAN1 should first discuss and then decide whether or not the existing OTA synchronization mechanism is sufficient for Case #6 timing before discussing technical details on specific proposals for the enhancement. In our view, if there is no consensus, a baseline is to use the existing Case 1 timing for DL synchronization. It is also a reason why it was agreed in RAN1#102-e that RAN1 should strive to minimize specification impacts due to Case #6 timing.
[bookmark: _Hlk49269411]Agreement
· Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 2 (simultaneous MT-Rx/DU-Rx)
· Case 6 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 1 (simultaneous MT-Tx/DU-Tx)
· RAN1 should strive to minimize specification impact due to this feature
· FFS: Whether Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 4 (simultaneous MT-Tx/DU-Rx)

As other company pointed out, Case 6 timing is mainly for simultaneous TX and it is difficult to multiplex other UEs and IAB nodes in a slot where Case #6 timing is applied. So, we think there is a need for a switching from Case#6 to Case #1 somewhat immediately when simultaneous TX is not required any more within the IAB node. In this perspective, DL TX timing for IAB can be still achieved from Case #1 timing and then the enhancements to OTA timing synchronization is not justified.



Based on the discussion (the FL appreciates the detailed technical discussion) the FL assessment is that there is still a divergence of views on whether or the Rel-16 OTA synchronization mechanism should be updated to reflect operation in Case 6 (e.g. by ensuring the range of T_delta is adequate) or an IAB-node desiring to operate in Case 6 should contemplate periodic Case 1 timing operation to meet its overall DL Tx synchronization requirements. The FL deems both approaches feasible, with a slight preference on the former if all that is needed is a range extension of T_delta (or in general very limited changes and no new signaling parameters), since the overall solution would be more robust, e.g. one does not need to be concerned with the how often the node has to switch to Case 1 timing in relation to the holdover capability of the local oscillator used for the DL Tx signal. We also had an agreement in RAN1#103-e which seems in favor of the former.
As a result it is proposed to essentially merge FL Proposal 1.4a and 1.4b to force a downselection in the next meeting. The resulting proposal is moved to email for final discussion and hopefully endorsement.
[bookmark: _Hlk85405695]FL Proposal 1.4c:
RAN1 to downselect in RAN1#107-e one of the following:
· Alt 1: no change or enhancement to the Rel-16 OTA synchronization framework is supported in Rel-17 for Case 6 timing.
· Alt 2: in Rel-17 the Rel-16 OTA framework is updated to support OTA synchronization for an IAB-node operating solely in Case 6 timing during IAB-MT Tx.
· FFS range of T_delta.

The following was endorsed in the email thread:
Agreement
RAN1 to downselect in RAN1#107-e one of the following for an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode:
· Alt 1: no change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
· Alt 2: in Rel-17 the Rel-16 OTA synchronization specification is updated to support OTA synchronization for an IAB-node operating solely in Case 6 timing during IAB-MT Tx. 
· FFS range of T_delta.
NOTE: this is to provide a feasible solution to the RAN1#103-e agreement: “An IAB-node can rely on an OTA timing synchronization mechanism to enable/maintain Case 6 timing mode”


Indication of Timing Cases
RAN1#106-e agreed that an IAB-node is explicitly indicated by the parent-node when Case 6 (or Case 7) timing is performed at the IAB-node (or the parent-node). It was further concluded that “details on the design of the indication of when Case 6 timing (and Case 7 timing, if agreed) is performed at the IAB-node are to be discussed under 8.10.1.”.
For the record we summarize the main related points raised by the companies in their 8.10.2 contributions. Further discussion is left for the 8.10.1 agenda item.  
For the timing case indication, the following alternatives were proposed:
· Associating a timing case with a multiplexing mode. This may further require an indication to associate a multiplexing mode with time/frequency resources.
· Associating a timing case with time resources.
· Dynamic indication and/or activation/deactivation of a timing case.
Some (at least 3) companies further commented that an IAB-node (IAB-MT) should be able to indicate to its parent-node whether it needs Case 6 timing to facilitate its enhanced duplexing operation. 
Other related points brought up in this context are summarized below:
· Whether IAB-node should be indicated by the parent-node when Case 7 timing can be performed by the IAB-DU
· Three companies commented on this, two of them believe this decision should be left to the IAB-DU.
· Whether Case 6/7 UL TX timing is applicable to only some types of UL communications such as dynamically scheduled PUSCH.
· Applicability of indicated timing case to other cells in the same timing advance group (TAG)
· Whether a timing indication by the parent-node should be acknowledged by the IAB-MT.



2 – Discussion on interference management
This discussion relates to interference measurement and mitigation for the relevant interference scenarios.
Related input from contributions:
	Nokia, Nokia Shanghai Bell
R1-2108827
	Proposal 3.1: Notify RAN2 of the above agreement regarding sharing of H/S/NA resource config information among neighbor nodes.

	Vivo
R1-2108996
	Proposal 11: MT-to-MT CLI is additionally reported to parent node. 
Proposal 12: When child node reports recommended TCI(s) to parent node, the associated per beam interference is included in the beam reporting. 
- The associated interference includes MT-to-MT CLI in case of simultaneous to DU RX and MT TX at IAB node. 
- The associated interference includes self-interference from IAB DU to IAB MT in case of simultaneous to DU TX and MT RX. 

	ZTE, Sanechips
R1-2109262
	Proposal 8: Legacy UE to UE CLI procedure can be reused for MT to MT CLI measurement and report.

	Samsung
R1-2109511
	Proposal 3: For MT-to-MT interference, CLI measurement for reception beams can be considered in Rel-17.

	Intel Corporation
R1-2109630
	Proposal 6: For MT-to-MT interference management, current CLI measurements (e.g., CLI-RSSI and SRS-RSRP) in Rel-16 NR to address UE-to-UE interference can be the starting point. L1/L2 signalling enhancements can be introduced. 
Proposal 7: For DU-to-MT interference management, current interference management methods, e.g., NZP CSI-RS and CSI-IM based methods in Rel-16 NR can be the starting point. L1/L2 signalling enhancements can be introduced. 
Proposal 8: For MT-to-DU interference management, further discuss the following options.
• MT-to-DU-Option.1: DU-based measurement and report procedure 
• MT-to-DU-Option.2: MT-based measurement and report procedure 

	ETRI
R1-2109817
	Proposal 3: Regarding the agreements on CLI coordination signaling, further clarify one among the following options: 
· Option 1: Clarify that the previous agreement on CLI coordination enhancement is also applied for Rel-16 IAB nodes. 
· Option 2: If the previous agreement on CLI coordination enhancement is only applied for Rel-17 and beyond, define/clarify a rule for Rel-16 IAB node for the collision. 

	CEWiT
R1-2109840
	Observation 1: Using Rel. 16 UE-to-UE CLI management scheme, the CLI measurement accuracy of SRS RSRP will be degraded due to factors like network synchronisation error, unknown propagation delays between the IAB nodes, very less CP duration in FR2, different timing alignment across nodes, large distance between child and parent node etc. 
Proposal 1: Adopt phase rotated RS with repetition for measurement of inter-IAB node CLI to improve CLI measurement accuracy. 
Observation 2: Severe interference will not always allow an IAB node to work in simultaneous transmission (Tx) and/or reception (Rx) modes of operation efficiently. 
Proposal 2: Support signalling of fallback request from child IAB node to parent IAB node. 
Proposal 3: Support for applicability of assistant information per multiplexing scenario.

	Lenovo, Motorola Mobility
R1-2109937
	Proposal 11: Support timing adjustment for CLI measurements at the victim node based on timing obtained by receiving SSB from the aggressor node. 
Proposal 12: Support configuration of reference signals for measuring CLI according to the aggressor node’s current beamforming, Tx power, etc. 
Proposal 13: Support interference management, including CLI and SI, at least among IAB nodes connected to the same IAB donor. CLI and SI management can be specified under the same framework in order to reduce specification effort, improve implementation flexibility, and save resource overhead for reference signals. 
Proposal 14: Investigate how to reduce signaling overhead of transmitting H/S/NA information to neighboring IAB donors/nodes.

	LG Electronics
R1-2110102
	Proposal 3: L1/L2 measurement based CLI is not supported for Rel-17 IAB. 
Proposal 4: The exchange of H/S/NA information of neighboring IAB nodes should be done together with its own H/S/NA configuration.

	Ericsson
R1-2110332
	Observation 7 For wide-area IAB-nodes using downlink slots for backhaul transmissions, network planning is sufficient for interference mitigation. 
Observation 8 For wide-area IAB-nodes using uplink slots for uplink backhaul, the most critical interference situation is when an IAB-MT transmission interferes with a UE transmission, and amounts to a gNB transmitting in UL slots. 
Observation 9 Wide-area IAB-nodes transmitting in UL slots would cause interference outside the IAB network, causing unexpected blind spots with reduced coverage, and would require more extensive network planning, complicating deployment flexibility, which may affect overall network performance.
Proposal 10 Similar to gNBs, interference management between wide-area IAB-nodes operating backhaul links in DL slots is handled by network planning. 
Proposal 11 RAN1 should focus on the scenarios where interference is more severe than in a non-IAB network. 
Proposal 12 Regarding DU-to-MT, MT-to-MT and MT-to-DU interference managements, no additional mechanism is supported for IAB interference management and report. 
Proposal 13 Interference measurement report, even if specified, is not included in the beam report. 
Proposal 14 Interference measurement discussions are limited to Agenda Item 8.10.2. 
Proposal 15 Timing adjustment for interference measurement is up to implementation. 
Proposal 16 MT-based measurements for DU interference measurement are not supported. 
Proposal 17 IAB-parent receiving the interference measurement report of the IAB node is up to implementation. 
Proposal 18 L1/L2 signaling to report the interference measurement results to the IAB-parent is not supported.



CLI measurements and reporting
RAN1#106-e agreed no specific mechanism is specified in Rel-17 IAB to support DU-to-DU CLI measurement and/or report. 
Enhancements to Rel-16 CLI have been also extensively discussed in the previous meetings. RAN1 agreed in extending the CLI coordination signalling (e.g., Rel-16 Intended TDD DL-UL Configuration) to further support indication of IAB specific UFD patterns, as well as HSNA configurations. 
In the same context of enhancements for MT-to-MT CLI measurements, RAN1 concluded to discuss under 8.10.1 whether CLI measurements should be included in the beam report (e.g., when reporting recommended MT beams) to the parent-node.
In their RAN1#106-bis-e contributions (for 8.10.2), some companies provided further proposals for interference management. Based on the FL’s review, these proposals belong to one of the following general categories:
· Further details on CLI coordination signalling.
· FL believes such details are out of RAN1 scope and will be specified by RAN3.
· CLI measurement reporting.
· It is already concluded this should be discussed in conjunction with MT’s beam report under 8.10.1. So there is no need for further discussions in this agenda item.
· Further optimization proposals (e.g., to make the CLI measurements more accurate, enhancement to other types of interference measurements such as DU-to-MT, etc.)
· FL believes there is not enough support, and yet there is very limited time left in Rel-17, to purse such optimization proposals.
Given the above, FL proposes the following conclusion.  
FL Conclusion 2.1a:
RAN1 does not discuss further proposals for IAB interference management enhancements in 8.10.2. 

	Company
	Do you agree with FL Conclusion 2.1a?
	Comments

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CEWiT
	Yes, with comments
	Since, most companies agree with the FL conclusion, we agree with the FL conclusion as a compromise. However, we recommend the following modification:
IAB interference management enhancements is not recommended to be supported in Rel-17.


	Lenovo, Motorola Mobility
	Fine
	

	Nokia
	Agree
	We agree with CEWiT, given the current state of companies view regarding CLI mitigation limited time available we would prefer to simply down-prioritize CLI mitigation enhancements in Rel-17.

	LG
	Agree
	



All the companies support this conclusion, with some further comments from CEWiT.

FL would like to thank CEWiT for their willingness to get more progress during the remaining of Rel-17 eIAB. Regarding the recommended modifications, we should note Rel-17 eIAB already agreed to some interference management enhancements (e.g., extension of CLI coordination signalling). The objective of the proposed conclusion is to avoid further discussions on specifying additional enhancements in 8.10.2 agenda item. It should be also noted that enhanced beam indication, and the possibility of including CLI measurement reports therein, is still under discussion in 8.10.1. 

Hence, FL suggests adopting conclusion 2.1a.

The following was endorsed in the email thread:
Conclusion
RAN1 does not discuss further proposals for IAB interference management enhancements in 8.10.2. 


3 – Discussion on power control
This topic relates to the discussion on the enhanced DL/UL power control and the related solutions.
Related input from contributions:
	Huawei, HiSilicon
 R1-2108766
	Observation 2: Different multiplexing configurations, e.g. spatial parameters, operation mode, for simultaneously operation between MT and DU lead to different PSD range requirement.
Proposal 4: The desired IAB-MT PSD range is provided per multiplexing parameters/conditions, e.g. UL beam, FDM or not, .etc. 
Proposal 5: An additional power offset is provided to IAB MT to derive CSI feedback.

	Nokia, Nokia Shanghai Bell
R1-2108827
	Proposal 4.1: Specify a new MAC-CE for indicating desired DU Tx power. 
Proposal 4.2: Desired DU Tx power should be indicated on a per-MT basis. 
Observation 4.1: Careful consideration is necessary in identifying the impact of dynamically changing UL power control parameters

	Vivo
R1-2108996
	Proposal 4: For DL power control, IAB MT determines the desired power adjustment based on CSI-RS RSRP measurement. 
Proposal 5: The CSI reporting framework is used for power adjustment reporting. 
Proposal 6: The parent DL Tx power adjustment based on the desired power adjustment report is applied for the occasions of simultaneous Rx/Rx or for the occasions of simultaneous MT Rx/DU Tx at child node. 
Proposal 7: The desired power adjustment for parent DL Tx is reported per TCI. 
Proposal 8: The reported PSD dynamic range for MT UL transmission is only applied for the occasions of simultaneous DU TX and MT TX at child node. 
Proposal 9: The maximum UL TX power of IAB MT is determined based on PSD dynamic range of IAB MT. 
Proposal 10: Quantization of the reported PSD range should be clarified in RAN1 specification, e.g., EPRE range is used to reflect the PSD range.

	ZTE, Sanechips
R1-2109262
	Proposal 4: The desired DL TX power adjustment and provided DL TX power indication should be a power offset related to Tx power of DL RS (i.e. beam information). 
Proposal 5: Both of the desired DL TX power adjustment and the provided DL TX power adjustment can be indicated by MAC CE. 
Proposal 6: The desired IAB-MT PSD range should be reported per time resource. 
Proposal 7: PH values can be indicated by IAB-MT to the parent node per time resource.

	Intel Corporation
R1-2109630
	Proposal 4: For child-node assisted DL power control, support UL TPC for DU. 
Proposal 5: For parent-node assisted DL power control, support DL TPC for DU.

	NTT DOCOMO, INC.
R1-2109698
	Proposal 5: Desired IAB-MT PSD range can be reported together with multiplexing operation modes of simultaneous MT and DU transmission. 
Proposal 6: The signalling design of reporting DL power information from parent node (IAB-node) to grandparent node (parent node) can follow the design of reporting multiplexing mode, timing mode, and UL power information. 
Proposal 7: The signalling design of indicating DL power information from grandparent node (parent node) to parent node (IAB-node) can follow the design of indication of timing mode, and multiplexing mode.

	ETRI
R1-2109817
	Proposal 1: The DL TX power adjustment indication includes additional power ratio parameters per DL signal/channel to realize DL power adjustment for simultaneous operations. 
· Support Pc_delta and Pc,SS_delta, at least. 
· FFS, Pc,PDCCH 
Proposal 2: Down-select one of the following options to finalize IAB UL TX power control: 
· Option 1: Define the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN1 specification(s). 
· Option 2: Send LS to RAN2 to inform that the IAB-MT behaviour when the indicated/configured UL TX power is out of range of the reported PSD value(s) in RAN2 specification(s). 


	CEWiT
R1-2109840
	Proposal 4: Support signalling assistant information for MT UL power adjustment via extended PHR report in MAC-CE. 
Proposal 5: Support signalling assistance information for DL power adjustment MAC-CE. 
Proposal 6: Support indication of DL power adjustment from parent node via MAC-CE.

	AT&T
R1-2109921
	Proposal 1: The desired DL power adjustment information from the child to the parent node is applicable for soft resources where simultaneous operation is supported and indicated via UCI with per-beam granularity. 
Proposal 2: The indicated DL power adjustment information from the parent to the child node is applicable for soft resources where simultaneous operation is supported and indicated via MAC-CE with per-beam granularity.

	Lenovo, Motorola Mobility
R1-2109937
	Proposal 7: Support IAB-MT reporting power headroom or power headroom offset to its parent node when a collocated IAB-DU receives a DL power adjustment message from its child node. 
Proposal 8: Support PH or PH offset reporting for specific time-frequency resources and/or specific D/U/F resource attributes. Further study relationship with H/S/NA attributes.
Proposal 9: Support MAC CE signaling for the DL TX power adjustment request from the IAB node to its parent node. The request message includes a requested value of power adjustment in dB as well indication of time-frequency resources and spatial information. 
Proposal 10: Support MAC CE signaling for the DL TX power adjustment response from the parent node back to the IAB node. The response message includes a value of granted power adjustment in dB as well indication of time-frequency resources and spatial information.

	Apple Inc.
R1- 2110052
	Proposal 1: An IAB-MT reports a single PHR to its parent IAB-DU, corresponding to TDM multiplexing as legacy, and in addition IAB-MT indicates an offset to the reported PHR for the case of simultaneous operation with DU within an IAB node 
Proposal 2: To indicate the offset in PHR for different operation modes within an IAB node: 
• The 6 bits for PHR in the Single Entry PHR MAC-CE structure represent the legacy PHR report for the case of TDM mode 
• The 4 reserved bits for each PHR may be used to indicate the offset to the legacy PHR, i.e corresponding to the simultaneous Tx 
• Alternatively, the offset is semi-statically configured and is indicated to parent IAB-DU by gNB-CU through F1 
Proposal 3: In addition to current events that trigger a PHR report, change of duplexing mode within an IAB node may trigger a PHR report at IAB-MT. 
Proposal 4: For DL power control, IAB MT performs RSRP measurements over CSI-RS resources indicated by the parent IAB-DU as part of preliminary scheduling parameters for simultaneous reception in IAB-node. 
Proposal 5: For DL power control, IAB MT reports, over a PUCCH resource which is indicated by the parent IAB as part of the preliminary scheduling parameters, the desired offset to current IAB-DU’s Tx power. 
Proposal 6: Depending on the priority of IAB-DU’s link within the IAB-node, parent IAB-DU will follow the desired Tx power adjustment report from IAB-MT.

	LG Electronics
R1-2110102
	Proposal 5: The configured maximum output power is a reference point for desired dynamic range for uplink power control. 
Proposal 6: Downlink transmit power adjustment cannot be associated with downlink reception beam. 
Proposal 7: Desired downlink transmit power is added to the CSI report for downlink power control with assistance information. 
Proposal 8: An IAB node can or cannot request desired downlink transmit power adjustment according to the current transmit power of parent IAB node. 
Proposal 9: The downlink transmit power should be updated dynamically through MAC-CE and/or DCI. 
Proposal 10: The parent IAB node indicates the reception of the desired downlink power adjustment request by updating the downlink transmit power, and this indication prevents the IAB node from requesting the desired downlink power adjustment for a specific time duration. 
Proposal 11: The CU configures the maximum allowed transmit power according to the resource type.

	Qualcomm Incorporated
R1-2110207
	Observation 3.1: 
Indication of the desired parent-node’s DL TX power adjustment is to facilitate simultaneous IAB-MT’s RX and IAB-DU’s RX and/or TX communications. 
Indication of the IAB-MT’s desired UL PSD range is to facilitate simultaneous IAB-MT’s TX and IAB-DU’s TX and/or RX communications.
Proposal 3.1: 
The indication of the desired parent-node’s DL TX power adjustment, provided by the IAB-MT to its parent-node, should support both negative and positive values. 
Proposal 3.2: 
The desired parent-node’s DL TX power adjustment, indicated by the IAB-MT to its parent-node, can be provided for: 
- A specific multiplexing mode – i.e., (MT RX, DU RX) and/or (MT RX, DU TX) 
- Specific MT’s DL RX beam(s) – e.g., TCI state(s) 
- A given (MT CC, DU cell) pair 
- The cases where concurrent MT’s DL and DU’s UL or DL are FDMed or overlap in the frequency domain. 
The indication is provided via MAC-CE. 
Proposal 3.3: 
The desired MT’s UL PSD range, indicated by the IAB-MT to its parent-node, can be provided for: 
- A specific multiplexing mode – i.e., (MT TX, DU TX) and/or (MT TX, DU RX) 
- Specific MT’s UL TX beam(s) – e.g., SRI(s) 
- A given (MT CC, DU cell) pair 
- The cases where the concurrent MT’s UL and DU’s DL or UL are FDMed or overlap in the frequency domain. 
- A reference MT’s TX bandwidth. 
The indication is provided via a new MAC-CE. 
Observation 3.2: 
Explicit indication of time resources for which DL TX power adjustment is provided results in a more flexible, efficient, and simpler signaling design.
Proposal 3.4: 
The parent-node indicates the amount of its DL TX power adjustment for a set of explicitly indicated time resources. 
- The granularity of time resource indication is at slot level. 
- The indication is via MAC-CE. 
Observation 3.3: 
Dynamic adjustment of SSB and CSI-RS TX power may be prohibited, or not desired. 
There may also be limitations for dynamic adjustment of PDCCH TX power with respect to the link recovery procedure. 
Proposal 3.5: 
The indication of DL TX power adjustment, by the parent-node to the IAB-MT, is applicable only to PDSCH (and its associated DMRS, and PTRS). 
- FFS: applicability to PDCCH. 

	Ericsson
R1-2110332
	Observation 10 In order to assess power control, both PSD and signal bandwidth will influence the appropriate signal level in the receiver.
Observation 11 Reducing DL TX power will decrease capacity of the parent DU.
Proposal 19 DL power control is restricted to symbols in which the receiving node is operating in Case-7 timing. 
Proposal 20 A DL power control request indicated per H/S/NA FDM configuration. 
Proposal 21 Both the power adjustment request and power adjustment response include the slot index for which it is valid. 
Proposal 22 A DL TX power control acknowledgement includes a set of TCI states for which it is valid and by what amount TX power is reduced with respect to the reference bandwidth.
Proposal 23 DL TX power control requests and responses are provided by MAC CE signaling. 
Proposal 24 MAC CE is used for signaling of the desired PSD range. 
Proposal 25 The desired PSD range of the IAB-MT is indicated in the range of [0, 15] dB with a resolution of 1 dB.



Indication of desired parent-node’s DL TX power adjustment
There are two main remaining aspects in the signalling design of this indication: (1) how the indicated adjustment is associated with other configurations (like multiplexing modes) or time/frequency resources, and (2) how to carry this indication.
On the first aspect, there are generally two proposed alternatives:
Alt 1. It is explicitly indicated which resources (e.g., slot index), the desired DL TX power adjustment is provided for. 
· Note. As already agreed, the indication can be further provided for a specific spatial configuration.
Alt 2. The desired DL TX power adjustment is indicated to be associated with one or multiple other configurations such as, a multiplexing mode, a resource configuration (like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications, or applicability to SOFT resources only), a pair of (MT CC, DU cell). 
Among the commenting companies, at least two companies are in favour of Alt 1, and three companies support Alt 2.
On the second aspect, companies’ views are split as follows:
· Indication via MAC-CE: supported by 6 companies 
· Indication via PUCCH: supported by 3 companies 
· Indication via reusing/enhancing CSI framework: supported by 2 companies 

The other aspects, that may need further discussions, are
· Range of values of the indicated desired DL TX power adjustment.
· How to associate the indication to spatial configuration? (e.g., using IAB-MT’s TCI state id)

FL Proposal 3.1a:
RAN1 to select one of the following alternatives for the association between the indicated parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 1. It is explicitly indicated which resources (e.g., slot index), the desired DL TX power adjustment is provided for. 
· Alt 2. The desired DL TX power adjustment is indicated to be associated with one or more of IAB-node’s configurations such as a multiplexing mode, a resource configuration (e.g., like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications, or applicability to SOFT resources only), a pair of (MT CC, DU cell), etc.
Note.  It is already agreed the indication can be further provided for a specific spatial configuration.

	Company
	Do you agree with FL Proposal 3.1a?
	Comments

	AT&T
	Support Alt. 2
	One primary motivation for the DL Tx power adjustment is to enable simultaneous operation at the child node. This will be most critical when soft resources are used at the child node, given the assumption that the DL Tx power cannot vary dynamically for cell-specific/semi-static signals and channels which will be configured as hard resources. Alt. 1 will potentially require significant signalling overhead (much of which may be not needed in practical scenarios) and needs to have the same resource indication granularity as the Rel-17 resource configuration (in terms of time domain resources and RB sets).

	Intel
	Support Alt. 2
	Agree with AT&T that one primary motivation for DL TX power adjustment is to enable simultaneous operation at the child node. Alt. 1 is not preferred with respect to signalling overhead and also cannot guarantee resource synchronization with DL power control affected resource and resource with simultaneous operation. 

	Samsung
	Yes
	Support Alt.2. We think the explicit indication in Alt.1 is not needed and then the DL TX power adjustment can be associated with resources indicated for simultaneous operations.

	ZTE, Sanechips
	Yes
	We prefer Alt 1 which seems to be a more direct way.

	vivo
	Support alt. 2
	Small signalling overhead

	Ericsson
	Yes with modifications.
	We think that DL TX power control should be used with care. For that reason, it should be restricted to Case-7 timing, which is the only case where it is needed. That is an aspect that is captured in Alt.2 but we have as a baseline assumption. We have further identified a set of parameters that will require different DL TX power control, since they will all affect the reception conditions, e.g.,
· Set of TCI states, and
· H/S/NA FDM configuration
In order to clearly signal the parameters for which a DL power control request is valid, we propose to use the slot index, but in our view, if the above parameters were to change, DL power control would also need to change. Hence, a combination of Alt. 1 and Alt. 2 is actually needed. This would be achieved by, e.g., the following alternative proposals:

DL TX power adjustment is valid in Case-7 timing.

It is explicitly indicated which resources (e.g., slot index), the desired DL TX power adjustment is provided for and implicitly which configurations it is valid for.
FFS which configuration parameters to include, e.g., TCI states and H/S/NA configuration.

A change in configuration parameters will reset the DL TX power control loop.

	NTT DOCOMO
	Yes
	We prefer Alt.2. We would like to point out that when parent node operates simultaneous Rx, the DL Tx power information is necessary between parent and grandparent nodes. And also information of multiplexing mode, timing mode is necessary between parent node and IAB node. Therefore the parent node may need to exchange different information between IAB-node and grandparent node for the operation. 

	Huawei, HiSilicon
	Yes
	We prefer the Alt 2 since an IAB MT could have more than one conditions/parameters in order to operate simultaneous reception. 

	ETRI
	Yes
	Support Alt.2.
Re the suggestion from Ericsson, we are not sure whether something (i.e. Case-7 timing) is clearly prior to the other (i.e. DL TX power adjustment) or not.
We think clarifying the conditions for that DL TX power adjustment (as stated in the FL proposal) should be enough. 
To address Ericsson’s concern, Alt.2 may be revised like,

· Alt 2. The desired DL TX power adjustment is indicated to be associated with one or more of IAB-node’s configurations such as a multiplexing mode, a resource configuration (e.g., like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications, or applicability to SOFT resources only), a pair of (MT CC, DU cell), timing modes (e.g. Case-7 timing) etc.


	CEWiT
	Yes
	We prefer Alt 2. Desired DL TX power can be implicitly determined by the parameters of Alt 2. For e.g., desired DL-Tx power is applicable for the slots in which IAB node operate in Multiplexing mode B. 

	Lenovo, Motorola Mobility
	Yes
	Prefer Alt 2, except that indication of “multiplexing mode” should be further discussed, maybe in 8.10.1.

	Nokia
	Clarification Needed
	It is unclear how Alt. 1 is intended to be applied, since the purpose of DL power control is to support power balancing for an IAB node expecting to receive a DL transmission.  Is the IAB node expected to know in which slot it will be receiving a DL transmission.  It seems that this would be more clearly associated with an expected DL transmission.  Our preference would likely be with Alt. 2.



Majority of the companies support Alt 2 (ten out of twelve companies), one company supports Alt 1, and one company proposes a combination of Alt 1 and Alt 2. 
The new alternative, proposed by Ericsson, is based on a combination of Alt 1 and Alt 2, and presumably can offer benefits in balancing the signalling overhead and flexibility. The FL proposal is updated to include this alternative (Alt 3) to solicit more feedback from other companies. 
We also note that the spatial configuration (MT’s RX beam) that was originally a subject of proposal 3.3 is related to this proposal. The majority view is to use TCI state id as a reference to indicate the spatial configuration. This is further captured in the following proposal (3.1b). More comments can be found later (as part of proposal 3.3 follow-up). 
FL Proposal 3.1b:
RAN1 to select one of the following alternatives for the association between the indicated parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 1. It is explicitly indicated which resources (e.g., slot index), the desired DL TX power adjustment is provided for. 
· Alt 2. The desired DL TX power adjustment is indicated to be associated with any combination of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s DL beam (TCI state id)
· (MT CC, DU cell) pair,
· Resource configuration
· FFS: timing mode (e.g., Case-7 timing)
· Alt 3. It is explicitly indicated on which resources (e.g., slot index) and for which IAB-node’s configurations, the desired DL TX power adjustment is provided for, wherein the IAB-node’s configurations can be any combination of the following:
· Multiplexing mode, 
· MT’s DL beam (TCI state id)
· (MT CC, DU cell) pair,
· Resource configuration
· FFS: timing mode (e.g., Case-7 timing)

	Company
	Do you agree with FL Proposal 3.1b?
	Comments

	LG
	Support Alt 2.
	Accounting for the motivation of desired DL Tx power adjustment, it should be at least associated with simultaneous operations. However we do not think the TCI state id is feasible since it contains bundle of reference signals and SSB can be included. If the indication is associated with TCI state Id, then the power of SSB should be adjusted which is not desirable.



The following was agreed in the GTW call on October 13th:
Agreement
RAN1 to select one of the following alternatives for the association between the indicated parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 2. The desired DL TX power adjustment is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode
· MT’s DL beam (e.g. TCI state id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: Slot index
· FFS: timing mode (e.g., Case-7 timing)




FL Proposal 3.2a:
The desired parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
	Company
	Do you agree with FL Proposal 3.2a?
	Comments

	AT&T
	Conditionally support
	Prefer to first confirm the contents of the signaling. This indication should align with the recommended beam reporting indication from the child node since it is closely related. 

	Intel
	Partially
	This is related to FL Proposal 3.1a and if it is agreed for Alt. 2, then this signalling can be included in a MAC CE package of multiplexing adaptation. 

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	See comment
	Parent node should apply the power adjustment upon a reference power. Regardless of MAC CE or UCI, the reference power corresponds to the desired power adjustment should be defined somehow.

We prefer to reuse CSI feedback procedure (i.e., PUCCH) for simplicity. The transmission power of the DL CSI-RS is the reference power, the power adjustment is determined based on measurement on the PDSCH resource. Then the power adjustment signalling can be transmitted on a reporting resource associated with the measurement resource. 

If MAC CE is used, we need some clarification on how to define a reference power for the desired power adjustment.

	Ericsson
	Yes
	

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ETRI
	-
	We think the contents of this signalling should be determined, first.

	CEWiT
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	



Majority (at least 10) of the companies support this proposals, two companies show concerns. 
Regarding ETRI’s comment, content of this signalling is subject of proposal 3.1. This is further addressed in the updated proposal below.
Regarding vivo’s comment, thanks for pointing out the need to clarify the reference power. Similar comments were made to proposal 3.3, and they are addressed in the modified proposal below.
It is also necessary, as discussed and supported by companies in proposal 3.3, to specify the range of values for the indicated adjustment. 

[bookmark: _Hlk85395566]FL Proposal 3.2b:
The desired parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· FFS. the list of associated configurations and/or resources. (Note. It is being discussed as part of proposal 3.1)
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of desired adjustment.
· FFS: the range of values for the indicated adjustment. 
	Company
	Do you agree with FL Proposal 3.2b?
	Comments

	LG
	Yes
	Although we still think legacy CSI feedback based mechanism is desirable, MAC-CE also can be considered and the contents of it seems reasonable.

	Ericsson
	Yes
	

	ETRI
	Yes
	

	Intel
	Yes
	

	vivo
	Yes 
	

	CEWiT
	Yes
	

	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	NTT DOCOMO
	Yes
	

	AT&T
	Yes
	



Based on the support, FL Proposal 3.2b is promoted to a tentative agreement for final email approval.
The following was endorsed in the email thread:
Agreement
The desired parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of desired adjustment.
· FFS: the range of values for the indicated adjustment. 
 


FL Proposal 3.3a:
RAN1 to further discuss the following aspects related to the indication of desired parent-node’s DL TX power adjustment.
a. Range of values for the indicated power adjustment.
b. How to associate the indication to spatial configurations? (e.g., using IAB-MT’s TCI state id)

	Company
	Do you agree with FL Proposal 3.3a?
	Comments

	AT&T
	Support.
	Recommend to align the spatial configuration with IAB-MT beam recommendation signaling (e.g. via MAC-CE using the IAB-MT’s TCI state IDs (for DL RX beam(s)), and SRI IDs (for UL TX beam(s)))

	Intel
	Support
	Bullet b is also related to FL Proposal 3.1a and if it is agreed for Alt. 2, then this signalling can be included in a MAC CE package of multiplexing adaptation.

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes with comment
	We think this value of indicated desired  parent-node’s DL TX power adjustment should be a relative value, not an absolute value. Thus, to indicate power adjustment, a reference value is required, e.g. the power of CSI-RS can be taken as reference.

	vivo
	Yes
	Regarding association with TCI. If CSI feedback procedure is reused, the TCI associated with CSI-RS measurement resource is assumed as the associated TCI.

	Ericsson
	Yes, in principle.
	RAN4 may want to be involved in a. 

For b, we think, as explained in our comments to FL Proposal 3.1a, that TCI states is an obvious candidate to use for the spatial configuration since both parent TX beam and IAB node’s RX beam will influence the received signal strength. We should be able to agree to that in this meeting.

	Huawei, HiSilicon
	Yes with some comments
	Regarding “how to associate the indication to spatial configurations”, the TCI state ID itself does not have the property of power. For example, two CSI-RS resources with the same configured/indicated TCI state may have different TX power. Hence the association should not only considering the spatial configuration but also the reference RS (with deterministic TX power).

	ETRI
	Yes
	

	CEWiT
	Yes
	For bullet a, we think that the power adjustment is an offset with respect for to last received DL power.

	Lenovo, Motorola Mobility
	Yes, with comment
	Agree with ZTE’s comment that a reference value for power such as CSI-RS is needed

	Nokia
	Yes
	



Regarding the second bullet, on spatial configuration, the majority view is to use MT’s TCI state id. This is already reflected in proposal 3.1b. 
Some companies commented on defining/specifying a reference (e.g., an RS such as CSI-RS, etc) for indicating the desired power adjustment. This is already captured in the modified proposal 3.2.
It is also necessary to specify the range of values for the indicated adjustment. This is further captured in the modified proposal 3.2. 


[bookmark: _Hlk85398148]Indication of desired IAB-MT’s UL TX PSD range
There are two main remaining aspects in the signalling design of this indication: (1) how the indicated PSD range is associated with other configurations (like multiplexing modes) or time/frequency resources, and (2) how to carry this indication.
On the first aspect, there are generally two proposed alternatives:
Alt 1. It is explicitly indicated which resources (e.g., slot index), the desired UL PSD range is provided for. 
Alt 2. The desired UL PSD range is indicated to be associated with one or multiple other configurations such as, a multiplexing mode, MT’s UL beam, a resource configuration (like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications), a pair of (MT CC, DU cell). 
Among the commenting companies, at least two companies are in favor of Alt 1, and four companies support Alt 2.
On the second aspect, companies’ views are split as follows:
· Indication via a new MAC-CE: supported by 2 companies 
· Indication via enhanced power headroom report: supported by 4 companies 
The other aspects, that may need further discussions, are
· Range of values of the indicated desired UL PSD range.
· Support new triggering conditions to send an updated PHR (e.g., upon change of multiplexing mode, or receiving a desired DL TX power adjustment indication from a child-node).
· CU coordinating max TX power.
· MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired PSD range.

FL Proposal 3.4a:
RAN1 to select one of the following alternatives for the association between the indicated IAB-MT’s UL PSD range, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 1. It is explicitly indicated which resources (e.g., slot index), the desired UL PSD range is provided for. 
· Alt 2. The desired UL PSD range is indicated to be associated with one or more of IAB-node’s configurations such as a multiplexing mode, MT’s UL beam, a resource configuration (e.g., like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications), a pair of (MT CC, DU cell), etc.

	Company
	Do you agree with FL Proposal 3.4a?
	Comments

	AT&T
	Support Alt. 2
	One primary motivation for the UL PSD range information is to enable simultaneous operation at the child node. This will be most critical when soft resources are used at the child node, given the assumption that the PSD range cannot vary dynamically for cell-specific/semi-static signals and channels which will be configured as hard resources. Alt. 1 will potentially require significant signalling overhead (much of which may be not needed in practical scenarios) and needs to have the same resource indication granularity as the Rel-17 resource configuration (in terms of time domain resources and RB sets).

	Intel
	Support Alt. 2
	Similar to DL power control proposal comments: one primary motivation for desired UL TX PSD range is to enable simultaneous operation at the child node. Alt. 1 is not preferred with respect to signalling overhead and also cannot guarantee resource synchronization with UL power control affected resource and resource with simultaneous operation.

	Samsung
	Yes
	Support Alt.2. We think the explicit indication in Alt.1 is not needed and then the DL TX power adjustment can be associated with resources indicated for simultaneous operations.

	ZTE, Sanechips
	Yes
	We prefer Alt 1 which seems to be a more direct way.

	vivo
	Support Alt. 2
	Small signalling overhead

	Ericsson
	Agree, prefer Alt. 2.
	This problem is somewhat similar to FL Proposal 3.1a, although here it concerns simultaneous transmission. The PSD range is implemented to allow for simultaneous transmission without introducing too much co-channel interference. Hence, it can and should be restricted to Case-6 timing. We also see a benefit with associating it with the frequency band or {MT CC, DU cell} pairs since the preferred PSD range may very well differ between different bands. However, since the co-channel interference is more or less independent of bandwidth, considering the smallest bandwidth is in the range of a RBG, there is little use in associating the behavior to the IAB-node’s resource configuration.

Considering the above, we can already now agree to a modified version of Alt. 2:

The desired UL PSD range is associated with Case-6 timing and provided per frequency band or {MT CC, DU cell} pair.

	NTT DOCOMO
	Yes
	We prefer Alt.2. The main difference compared to signalling design for DL Tx power is that the UL Tx power information can be exchanged between IAB node and parent node only, so that we prefer that the UL Tx power information can be associated with duplexing mode or other information.

	Huawei, HiSilicon
	Yes
	We prefer the Alt 2 with the similar reason as our comments for proposal 3.1a. 

	ETRI
	Yes
	Similar comments for proposal 3.1a.

To address Ericsson’s concern, Alt.2 may be revised like,

· Alt 2. The desired UL PSD range is indicated to be associated with one or more of IAB-node’s configurations such as a multiplexing mode, MT’s UL beam, a resource configuration (e.g., like frequency-domain configuration associated with IAB-MT’s and/or IAB-DU’s simultaneous communications), a pair of (MT CC, DU cell), timing modes (e.g. Case-7 timing) etc.


	CEWiT
	Yes
	We prefer Alt 2, for the reasons stated in our comment for proposal 3.1 a

	Lenovo, Motorola Mobility
	Yes
	Prefer Alt 2, except that indication of “multiplexing mode” should be further discussed, maybe in 8.10.1.

	Nokia
	Clarification needed
	Similar to comments on DL power control it would be clearer if Alt. 1 was for indication with a specific UL transmission rather than a slot index. 



Majority of the companies support Alt 2 (at least ten companies), one company supports Alt 1. Given the majority view, FL suggests the following modified proposal. 

FL Proposal 3.4b:
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with any combination of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (SRI id), 
· (MT CC, DU cell),
· Resource configuration
· FFS: timing mode (e.g., Case-6 timing)

	Company
	Do you agree with FL Proposal 3.4b?
	Comments

	LG
	Yes
	For the same reason as the desired DL Tx power adjustment, it should be limitedly used for simultaneous operation when its motivation is considered.

	Ericsson
	Yes
	



In light of the recent agreement related to FL Proposal 3.1b , about the indication of desired parent-node’s DL TX power adjustment, and to have a more unified signalling framework, the FL suggests the modified proposal below.
FL Proposal 3.4c:
[bookmark: _Hlk85185922]The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)

	Company
	Do you agree with FL Proposal 3.4c?
	Comments

	ETRI
	Yes with comment.
	Re the MT’s UL beam, for the same reasons mentioned in GTW, we think we need “e.g.” before SRI id. (Or do we preclude Rel-17 unified TCI framework?)

	vivo
	Yes with comment
	For the UL beam indication, we are still discuss whether TCI/SSB index/CRI/SRI to be used. SRI id should be removed for now.

	CEWiT
	Yes
	

	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	Yes with comment
	We suggest to remove FFS for the timing mode. There is a clear need for case 6 timing. The case is bit different from agreement from the last GTW, where the Case 7 timing is under FFS and we suggest to remove it completely since the parent node does not need to know the IAB DU Rx timing. In this case the applicability of Case 6 timing is for the IAB-MT and it should be aware by parent node whether this is needed since the IAB-MT UL Tx timing is controlled by its parent node.

FL Proposal 3.4c:
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)


	Nokia
	Yes
	

	Ericsson
	Yes
	Regarding Huawei’s suggestion to remove the FFS, we think that multiplexing mode and timing mode is more or less redundant information and the timing requirement for the multiplexing capability is known. Hence, timing mode itself may be unnecessary.

	Lenovo, Motorola Mobility
	See comment
	We understand that all the bullet items are essentially FFS at this point, as the proposal refers to “some” combination of the items in the list. Based on this understanding, we agree to this proposal.

Particularly, as mentioned during the GTW call, we think that indication of “multiplexing mode” to the parent node is neither practical nor useful. The scope of “multiplexing mode” is beyond this proposal alone and needs further discussion.

Also wording suggestion: “IAB-node’s configurations” could be replaced by something like “IAB-node’s parameters.”

	NTT DOCOMO
	Yes
	We have the same view with Huawei that FFS for timing mode can be removed for this case, though all the bullet items are FFS.

	LG
	Yes with comments
	It is quite not sure why the time index is needed considering it is report from the IAB to parents. It is noted that the motivation is multiplexing mode. Considering that, the timing mode is redundant if it is associated with multiplexing mode. We prefer to remove both of slot index and timing mode.

	AT&T
	Yes
	Please, let’s keep in mind the time left for the WI and the benefits of a common (and consistent) signaling framework for beam restrictions and DL/UL Tx power control information!



All companies support this proposal, but there are quite a few comments. These comments are addressed below, and the FL proposal is updated accordingly. 
Two companies suggested further discussions are needed to define the reference for MT’s UL beam. This is addressed by using “e.g.,” in the updated proposal.  
We acknowledge Lenovo’s suggested rewording. However, since this proposal adopts a similar wording as a previous agreement (on indication of desired parent-node’s DL TX power adjustment), FL prefers to keep a common wording. 
Regarding Huawei’s comment about applicability of Case 6, and other companies’ comments about interpretation of “FFS” and “combination” terms, the FL understanding of the scope of this proposal is as follows: 
This proposal is about “indication of desired MT’s UL PSD range”, and how this indication may be dependent on other configurations/parameters. As an example, MT may have two UL beams, and IAB-node may have different UL TX power limitations for these two beams (or it may have limitations for only one of the two beams). In this case, when the MT indicates its desired UL PSD, it needs to further indicate which UL beam its request is associated with.
Similarly, the indication of desired MT’s UL PSD range may be associated with other parameters as listed in the proposal. Since IAB-node may be subject to different limitations, it may not need to always associate the indicated desired PSD to all the listed configurations. Hence, indication of the associated configurations may be optional, and so the proposal suggests the indication may be associated with some combination of the listed configurations. 
On the other hand, if a listed configuration does not have a FFS, then the signalling design (which is the subject of Proposal 3.5) must support indication of such association between the desired PSD range and the agreed configuration. In that sense, and needless to say, a configuration with “FFS” (such as “slot index” in this proposal) will not be guaranteed to have the signalling support, unless the FFS is eventually agreed to be removed. 
The same understanding applies to the agreement that was made about the indicated parent-node’s DL TX power adjustment. The intent here is to adopt a common approach for all three agreed indications in the power control section (indication of desired parent-node’s DL TX power adjustment, Indication of desired IAB-MT’s UL TX PSD range, and indication of DL TX power adjustment).
In light of the above clarifications and comments, the FL proposal is slightly updated to add the “e.g.” in front of SRI id, and it is promoted to tentative agreement for final email approval.

The following was endorsed in the email thread:
Agreement
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (e.g., SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)
 


FL Proposal 3.5a:
RAN1 to select one of the following alternatives to carry the indication of IAB-MT’s UL PSD range, provided by an IAB-MT to its parent-node.
· Alt 1. Indication via a new MAC-CE.
· Alt 2. Indication via enhanced power headroom report. 
	Company
	Do you agree with FL Proposal 3.5a?
	Comments

	AT&T
	Support Alt. 2
	It is beneficial to align with existing signaling if possible to reduce specification effort and also to the UL PSD and PHR will be closely related.

	Intel
	Partially
	This is related to FL Proposal 3.4a and if it is agreed for Alt. 2, then this signalling can be included in a MAC CE package of multiplexing adaptation.

	Samsung
	Yes
	Alt.1 is preferred in a view for similar signalling as DL TX power adjustment.

	ZTE, Sanechips
	Yes
	

	vivo
	Support Alt. 1
	Enhanced PHR is also a new MAC CE, we cannot get the intention of alt.2. we prefer to discuss the MAC CE design directly.

	Ericsson
	Yes
	Support Alt. 1.

	NTT DOCOMO
	Yes
	We prefer Alt.1.

	Huawei, HiSilicon
	Yes
	We prefer the Alt 1.

	ETRI
	Yes
	Support Alt.2

	CEWiT
	Support Alt. 2
	We agree with AT&T and Intel

	Lenovo, Motorola Mobility
	
	Signalling an offset to PHR is desired. We prefer Alt 1 for signalling the offset.

	Nokia
	Yes
	Support Alt. 1.



Majority (at least eight) companies support Alt 1, while 3 companies support Alt 2. 
As pointed out by some companies there are similarities between this indication and other assistance information (such as desired parent-node’s DL TX power adjustment) that are all used to facilitate the enhanced multiplexing modes. Therefore, we should strive to have a unified design, and hence FL suggests Alt1 for an agreement.
We also note all the companies believe (as part of proposal 3.6 discussions) further discussions to specify the range of values are needed. This is also captured in the modified proposal below. 
Yet another aspect to be discussed, which received majority support as part of proposal 3.6 discussions, is the expected IAB-MT’s behaviour when the indicated desired PSD range is not granted by the parent-node.

[bookmark: _Hlk85398925]FL Proposal 3.5b:
The desired IAB-MT’s UL PSD range, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
· The indication further includes the associated configurations for which the indicated PSD range is applicable.
· FFS. The list of associated configurations. (Note. It is being discussed as part of proposal 3.4)
· FFS: the range of values for the indicated PSD range. 
· FFS: IAB-MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired PSD range.
	Company
	Do you agree with FL Proposal 3.5b?
	Comments

	LG
	Yes with comments
	Regarding the last FFS point, we do not think it is necessary since the uplink power control should not be changed or it should not mandate parent IAB node’s scheduling.

	Ericsson
	Yes
	

	Intel
	Yes
	

	vivo
	Yes
	

	CEWiT
	Yes with comment
	
We would like to clarify whether this is new MAC-CE signaling or reuse of PHR which is part of MAC-CE



	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	NTT DOCOMO
	Yes
	

	AT&T
	Yes
	Any need for RAN4 to check on the last two FFS points?



All companies support this proposal. 
We acknowledge LG’s comment, and remind the last bullet is “FFS”.
Regarding CEWiT’s comment, the indication should be a new MAC-CE, since, as proposed, it should also include further information about the “associated configurations”. So, the legacy PHR may not be reused. Or otherwise it would require so much change, which will effectively be a new MAC-CE anyways. 
Based on the support, FL Proposal 3.5b is updated as below, and promoted to a tentative agreement.
[bookmark: _Hlk85398914]

The following was endorsed in the email thread:
Agreement
The desired IAB-MT’s UL PSD range, provided by an IAB-MT to its parent-node, is indicated via a new MAC-CE.
· The indication further includes the associated configurations for which the indicated PSD range is applicable.
· FFS: the range of values for the indicated PSD range and whether RAN4 input is needed. 
· FFS: IAB-MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired PSD range and whether RAN4 input is needed.


FL Proposal 3.6a:
RAN1 to further discuss the following aspects related to the indication of desired IAB-MT’s UL PSD range.
a. Range of values for the indicated desired UL PSD range.
b. Support new triggering conditions to send an updated PHR (e.g., upon change of multiplexing mode, or receiving a desired DL TX power adjustment indication from a child-node).
c. CU coordinating max TX power.
d. MT’s behaviour in case the configured/indicated UL TX power is outside the indicated desired PSD range.

	Company
	Do you agree with FL Proposal 3.6a?
	Comments

	AT&T
	Support (a,b,d)
	For b) we believe this can be decided in 8.10.1 jointly with the necessary conditions/parameters for multiplexing mode adaptation

	Intel
	We are fine with the proposal.
	

	Samsung
	Yes for (a) and (d)
Not clear for (b) and (c)
	We see further discussion for (a) and (d) is needed. (b) may be up to a decision for proposal 3.5a. (c) is not needed because we think power control is an issue between IAB and parent.  

	ZTE, Sanechips
	Yes for (a),(d)
	Similar to Samsung’s views.

	Vivo
	Support (a,c,d)
	b (i.e., trigger) can discussed in 8.10.1 for multiplexing case adaptation.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	For the second sub-bullet, we think that using indication of desired IAB-MT’s UL PSD range as a new triggering conditions to send an updated PHR may not be necessary. PHR report introduce signaling overhead but may not be necessary every time. Legacy PHR triggering mechanism can be reuse in this case.
For the third sub-bullet, the wording is not clear, i.e. CU coordinating with who, and what is the max TX power (does it refer to the MT TX power with PSD range limitation)?
For the 4th sub-bullet, in current UL power control formula, the min(Pc,max, XXX ) is defined. And we think the similar way can be used to deal with the case mentioned by this bullet.

	ETRI
	Yes
	Support (a, b, d)

	CEWiT
	Support (a, b, d)
	b is needed for UL power adjustment indication based on extended PHR

	Lenovo, Motorola Mobility
	Yes
	Prefer to extend bullet item I to: CU coordinating TX power

	Nokia
	Yes
	



All companies support further discussions on at least a subset of listed aspects. 
Regarding (a) range of values: all the companies believe further discussions are needed, and this is already reflected in the modified proposal 3.5.
Regarding (b) triggering condition for PHR: there is a split view whether further discussions are needed or not. Two companies indicated this should be discussed in 8.10.1 as part of multiplexing mode adaptation. 
Regarding I central coordination via CU: majority prefers not to discuss this aspect.
Regarding (d) MT’s behavior: majority indicated their support for further discussion. 
Given the above, the FL suggests including (a) and (d) into the proposal 3.5, dropping (c), and leaving (b) to 8.10.1.

FL Conclusion 3.6b:
RAN1 to further discuss, under 8.10.1, whether to support new triggering conditions to send an updated PHR (e.g., upon change of multiplexing mode, or receiving a desired DL TX power adjustment indication from a child-node). 
	Company
	Do you agree with FL Conclusion 3.6b?
	Comments

	LG
	
	The PHR report is triggered by two way. Expiration of timer or the report of threshold exceeds. To prevent unnecessary signalling, we think it is desirable to extend the timer for the scheduling flexibility of parent IAB.

	Ericsson
	Partly
	We support continuing the discussion, but we think that discussion belongs in 8.10.2. Also, we don’t see why the DL TX power adjustment indication is involved here, since the two are used for completely different purposes.

	ETRI
	Yes
	

	vivo
	Yes
	We are fine to further discuss the issue in either 8.10.1/2.

	CEWiT
	Partially
	We prefer to discuss this proposal under 8.10.2. IAB-DU Tx power changes based on desired DL TX power adjustment. Consequently, PHR report has to be updated which is part of 8.10.2.



	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	
	We don’t understand why a desired DL TX power adjustment indication from a child-node should trigger an update PHR for the IAB-MT.

	Nokia
	
	Agree with Huawei that the need for proposal is unclear.

	Lenovo, Motorola Mobility
	Yes
	

	AT&T
	Maybe still discuss in 8.10.2
	Perhaps it is better to say that once 8.10.1 concludes on how the multiplexing mode or associated parameters are indicated/acknowledged, what impact that may have on the PHR procedure. 



Based on the inputs from the companies, it is clear further discussions may be needed, and it can be handled in 8.10.2. 
Regarding companies’ comments about the relation between “desired DL TX power indication” and its relation to the MT’s PHR, FL notes that CEWiT addressed these comments, i.e. the situation occurs when an IAB-node decides to make a DL Tx power adjustment based on a child-node desired DL Tx power adjustment. For correctness the word “receiving” has been replaced with “applying”. It should also be noted that the listed triggering conditions are preceded with “e.g.” and are hence FFS. If there are still concerns the whole “e.g.” list could be removed, however the FL thinks it is useful to have some examples of potential triggering conditions.
The FL also acknowledges AT&T suggestion, however the existing structure is deemed clearer. 
The FL conclusion is updated accordingly and promoted for email endorsement.
The following was endorsed in the email thread:
Conclusion

RAN1 to further discuss, under 8.10.2, whether to support new triggering conditions to send an updated PHR (e.g., upon change of multiplexing mode, or applying a desired DL TX power adjustment indication from a child-node).

Indication of DL TX power adjustment
There are two main remaining aspects in the signalling design of this indication: (1) how the indicated DL TX power adjustment is associated with other configurations (like multiplexing modes) or time/frequency resources, and (2) how to carry this indication.
On the first aspect, there are generally two proposed alternatives:
Alt 1. It is explicitly indicated which resources (e.g., slot index), the indicated DL TX power adjustment is provided for. 
· Note. As already agreed, the indication can be further provided for a specific spatial configuration.
Alt 2. The DL TX power adjustment is indicated to be associated with one or multiple other configurations such as, a multiplexing mode, a resource configuration (like only applicable to SOFT resources), a DL signal/channel type. 
Among the commenting companies, at least three companies are in favor of Alt 1, and four companies support Alt 2.
On the second aspect, the majority view (at least 6 companies) is to support the indication via a new MAC-CE.
The other aspects, that may need further discussions, are
· Range of values of the indicated DL TX power adjustment
· How to associate the indication to spatial configuration? (e.g., using IAB-MT’s TCI state id)
· Whether the indicated adjustment is applied to all DL signals, or some specific signals (like PDSCH only)

FL Proposal 3.7a:
RAN1 to select one of the following alternatives for the association between the indicated DL TX power adjustment, provided by parent-node to IAB-MT, and resources and/or configurations.
· Alt 1. It is explicitly indicated which resources (e.g., slot index), the DL TX power adjustment is provided for. 
· Alt 2. The DL TX power adjustment is indicated to be associated with one or more of the following configurations such as a multiplexing mode, a resource configuration (e.g., like only applicable to SOFT resources), a DL signal/channel type, etc.
Note.  It is already agreed the indication can be further provided for a specific spatial configuration.

	Company
	Do you agree with FL Proposal 3.7a?
	Comments

	AT&T
	Support Alt. 2
	One primary motivation for the DL Tx power adjustment is to enable simultaneous operation at the child node. This will be most critical when soft resources are used at the child node, given the assumption that the DL Tx power cannot vary dynamically for cell-specific/semi-static signals and channels which will be configured as hard resources. Alt. 1 will potentially require significant signalling overhead (much of which may be not needed in practical scenarios) and needs to have the same resource indication granularity as the Rel-17 resource configuration (in terms of time domain resources and RB sets).

	Intel
	Support Alt. 2
	Similar to comments in Proposal 3.1a.

	Samsung
	Yes
	Support Alt.2. We think the explicit indication in Alt.1 is not needed and then the DL TX power adjustment can be associated with resources indicated for simultaneous operations.

	ZTE, Sanechips
	Yes
	We prefer Alt 1 which seems to be a more direct way.

	Vivo
	Support Alt. 2
	

	Ericsson
	Yes with modifications
	Similar to our comments for FL Proposal 3.1a, the indication should be restricted to Case-7 timing. In addition, TCI states, for which the indication is valid, should be included in the indication.

Our proposed modification is as follows (and very much matched to our alternative proposal for FL Proposal 3.1a):

It is explicitly indicated which resources (e.g., slot index), the DL TX power adjustment is provided for and implicitly which configurations it is valid for.
FFS which configuration parameters to include, e.g., TCI states and H/S/NA configuration.

	NTT DOCOMO
	Yes
	We prefer Alt.2. 

	Huawei, HiSilicon
	Yes
	We prefer Alt 2 And the detailed association to what configurations need further discussion.

	ETRI
	Yes
	Support Alt.2

	CEWIT
	Yes
	We prefer Alt 2, for the reasons stated in our comment for proposal 3.1 a

	Lenovo, Motorola Mobility
	Yes
	Prefer Alt 2, except that indication of “multiplexing mode” should be further discussed, maybe in 8.10.1.

	Nokia
	Clarification Needed
	Similar comments to proposal 3.1a



Companies see this proposal like proposal 3.1. Majority of the companies support Alt 2 (ten out of twelve companies), one company supports Alt 1, and one company proposes a combination of Alt 1 and Alt 2. 
The new alternative, proposed by Ericsson, is based on a combination of Alt 1 and Alt 2, and presumably can offer benefits in balancing the signalling overhead and flexibility. The FL proposal is updated to include this alternative (Alt 3) to solicit more feedback from other companies. 
We also note that the spatial configuration (MT’s RX beam) that was originally a subject of proposal 3.9 is related to this proposal. It is suggested to use TCI state id as a reference to indicate the spatial configuration. This is further captured in the following proposal (3.7b). 
FL Proposal 3.7b:
RAN1 to select one of the following alternatives for the association between the indicated DL TX power adjustment, provided by parent-node to IAB-MT, and resources and/or configurations:
· Alt 1. It is explicitly indicated which resources (e.g., slot index), the DL TX power adjustment is provided for. 
· Alt 2. The DL TX power adjustment is indicated to be associated with any combination of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (TCI state id)
· Resource configuration
· FFS: DL signal/channel type
· FFS: timing mode (e.g., Case-7 timing)
· Alt 3. It is explicitly indicated on which resources (e.g., slot index) and for which IAB-node’s configurations, the DL TX power adjustment is provided for, wherein the IAB-node’s configurations can be any combination of the following:
· Multiplexing mode 
· MT’s DL beam (TCI state id)
· Resource configuration
· FFS: DL signal/channel type
· FFS: timing mode (e.g., Case-7 timing)

	Company
	Do you agree with FL Proposal 3.7b?
	Comments

	LG
	
	Desired power adjustment request is limited to a specific multiplexing scenario and can be requested. Should the update be limited to this as well? In other words, if the companies supporting this change the DL Tx power according to the request, does this mean that it returns to the DL Tx power before the adjustment when returning to non-simultaneous operation?
In our understanding, it is sufficient to indicate only that the parent node has changed the DL Tx power, without the need for such a complicated process which might lead misunderstanding of DL Tx power from IAB side.
Furthermore, if the TCI state Id is considered, it could lead transmit power change of SSB which is not desirable.
UE specific reference signal should be indicated rather than TCI state which can include cell specific channel/signal, (i.e., SSB).

	Ericsson
	Yes, and agree to Alt. 2.
	Considering the agreement of FL Prop 3.1, we should be able to reach the corresponding agreement here, i.e., Alt. 2.



Regarding LG’s first comment, the understanding is that the parent-node may not provide an adjustment of its DL TX power on all resources and/or all channels, for example because there may be no need to unnecessarily adjust DL TX power on resources where the IAB-node is not operating based on a problematic multiplexing mode, such as (MT RX, DU RX). The goal of this indication is indeed to make sure the IAB-node knows exactly when a TX power adjustment is applied by the parent-node. 
Regarding LG’s second comment, the TCI state here is used just as a reference to represent MT’s DL beam. Whether the DL TX power adjustment is applied to the associated SSB, or CSI-RS, is a separate issue, which is addressed in Proposal 3.9.
In light of the recent agreement related to FL Proposal 3.1b  about the indication of desired parent-node’s DL TX power adjustment, and to have a more unified signalling framework, FL suggests the modified proposal below.
[bookmark: _Hlk85400632]FL Proposal 3.7c:
The DL TX power adjustment, provided by the parent-node to IAB-MT, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (e.g., TCI state id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: DL signal/channel type
· FFS: slot index
· FFS: timing mode (e.g., Case-7 timing)

	Company
	Do you agree with FL Proposal 3.7c?
	Comments

	ETRI
	Yes
	We think RS ID also can be an example for MT’s DL beam (in addition to TCI state ID, as commented by LGE in the GTW session).

	Intel
	Yes
	

	vivo
	Yes
	

	CEWiT
	Yes
	

	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	Yes with comment
	On DU resource configuration, even though it may be obvious it would be helpful to clarify that the DU resource here refers to resources of the IAB DU not the parent DU.

	Nokia
	Yes
	

	Ericsson
	Yes
	

	Lenovo, Motorola Mobility
	See comment
	Similar to comment on Proposal 3.4c:

We understand that all the bullet items are essentially FFS at this point, as the proposal refers to “some” combination of the items in the list. Based on this understanding, we agree to this proposal.

Particularly, as mentioned during the GTW call, we think that indication of “multiplexing mode” to the parent node is neither practical nor useful. The scope of “multiplexing mode” is beyond this proposal alone and needs further discussion.

Also wording suggestion: “IAB-node’s configurations” could be replaced by something like “IAB-node’s parameters.”

	NTT DOCOMO
	Yes
	

	LG
	
	We think RS ID should be included. In our understanding, the DL beam can only be indicated by RS ID. If the TCI state id is considered, only TCI state id whose reference is not SSB but CSI-RS should be used.

	AT&T
	Yes
	Agree with ETRI/LG to keep RS ID as an option as well



Some comments are like those made to Proposal 3.4c, and for them, FL encourages companies to check the FL’s response and clarifications to Proposal 3.4c.
Regarding Huawei’s comment, “IAB-node’s configuration” is explicitly indicated in the main clause. FL proposal is updated accordingly anyways.
Based on other comments, “RS id” is also added to the reference examples for MT’s beam indication. 
Regarding LG’s comment, FL would like to reiterate the previous comment to make sure there is no confusion here: “the TCI state here is used just as a reference to represent MT’s DL beam. Whether the DL TX power adjustment is applied to the associated SSB, or CSI-RS, is a separate issue, which is addressed in Proposal 3.9.”. For example, it may be indicated that a PDSCH, with a given TCI state ID that is spatially QCL’ed with an SSB, is sent with adjusted TX power. This does not necessarily mean that the SSB itself is also sent with adjusted TX power. Proposal 3.9 clarifies that indeed we may want to explicitly avoid changing SSBs’ TX power.
Based on the support from all companies the slightly updated proposal is promoted to potential agreement for email endorsement.
The following was endorsed in the email thread:
Agreement
The DL TX power adjustment, provided by the parent-node to IAB-MT, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (e.g., TCI state id, RS id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: DL signal/channel type
· FFS: slot index
· FFS: timing mode (e.g., Case-7 timing)
 

FL Proposal 3.8a:
The DL TX power adjustment, provided by parent-node to IAB-MT, is indicated via MAC-CE.
	Company
	Do you agree with FL Proposal 3.8a?
	Comments

	AT&T
	Support the proposal
	

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	NTT DOCOMO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ETRI
	-
	We think the contents of this signalling should be determined, first.

	CEWiT
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	


A clear majority view is to support this proposal, and it is suggested to be considered as a potential agreement. 
We also note all the companies believe (as part of proposal 3.9 discussions) further discussions to specify the range of values are needed. This is also captured in the modified proposal below. 
It was also discussed, as part proposal 3.9, that the indicated adjustment should be a relative offset to a reference DL TX power.

FL Proposal 3.8b:
The DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· FFS. The list of associated configurations and/or resources. (Note. It is being discussed as part of proposal 3.7)
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 

	Company
	Do you agree with FL Proposal 3.8b?
	Comments

	LG
	
	We would like to clarify whether the updated value of Tx power is maintained when the update of DL Tx power is indicated via MAC-CE. Since it is our understanding, we think the adjustment amount of DL Tx power is sufficient for the indication.

	Ericsson
	Yes, with editorial changes
	We think the FL Prop mix up the roles. It should be the parent that provides the DL TX power adjustment to the IAB-MT and not the other way around.



Thanks to Ericsson for pointing out the typo in the above proposal. The updated proposal is provided below. 
[bookmark: _Hlk85401107]FL Proposal 3.8c:
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· FFS. The list of associated configurations and/or resources. (Note. It is being discussed as part of proposal 3.7)
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 

	Company
	Do you agree with FL Proposal 3.8c?
	Comments

	ETRI
	Yes.
	

	Intel
	Yes
	

	vivo
	Yes
	

	CEWiT
	Yes
	

	ZTE, Sanechips
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Nokia
	Yes
	

	Ericsson
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	NTT DOCOMO
	Yes
	

	LG
	Clarification is needed.
	It needs to be clarified that if the indicated adjustment is temporarily applied or the updated value is applied from the time indicated.
And to prevent duplication, we suggest to modify it as follows:

FL Proposal 3.8c:
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· FFS. The list of associated configurations and/or resources. (Note. It is being discussed as part of proposal 3.7)
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 


	AT&T
	Yes
	



Regarding LG’s first comment, the indicated adjustment is applied from the time indicated, and for the indicated associated configurations. This will be valid until a later indication that will possibly override it. This framework is consistent with other similar signalling such as indication of provided guard symbols.
Regarding LG’s second comment, and the suggested modification, there is no “duplication” to be avoided. Indeed, it is very important to clarify the new MAC-CE signalling should support indicating a TX power offset value along with its associated configuration (for which the adjustment should be applied). 
After the above clarification, and given the support from all companies, FL suggests this proposal for a tentative agreement.
The following was endorsed in the email thread:
Agreement
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
· The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
· The indicated adjustment is in terms of a relative offset to a reference DL TX power. 
· FFS: the reference power (e.g., an RS such as CSI-RS, etc) for the indication of DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 

FL Proposal 3.9a:
RAN1 to further discuss the following aspects related to the indication of DL TX power adjustment.
a. Range of values of the indicated DL TX power adjustment
b. How to associate the indication to spatial configuration? (e.g., using IAB-MT’s TCI state id)
c. Whether the indicated adjustment is applied to all DL signals, or some specific signals (e.g., like PDSCH only)

	Company
	Do you agree with FL Proposal 3.9a?
	Comments

	AT&T
	Support
	For b), this should be identical signaling as Proposal 3.3a. Recommend to align the spatial configuration with IAB-MT beam recommendation signaling (e.g. via MAC-CE using the IAB-MT’s TCI state IDs (for DL RX beam(s)), and SRI IDs (for UL TX beam(s)))

For c) we think this depends on whether Alt. 1 or Alt. 2 is selected for Proposal 3.7a. We have concerns if this DL Tx power adjustment is applied for cell-specific/semi-static signals and channels (which may be monitored/received by other IAB nodes or access UEs).

	Intel
	Support
	

	Samsung
	Yes
	

	ZTE, Sanechips
	Yes with comment
	As commented in 3.3a, to indicate power adjustment, a reference value is required, e.g. the power of CSI-RS can be taken as reference.

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	Similar as the desired DL TX power adjustment, it should consider both the spatial configuration and the reference RS (with deterministic TX power). Besides, for the indicated DL TX power adjustment, it could apply to other RS/channel which share the same QCL Type-D assumption.

	ETRI
	Yes
	

	CEWiT
	Yes
	As commented in 3.3a, For bullet a, the power adjustment is an offset with respect for to last received DL power.

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	



All companies support further discussions on at least a subset of listed aspects. 
Regarding (a) range of values: all the companies believe further discussions are needed, and this is already reflected in the modified proposal 3.8.
Some companies commented the indicated adjustment should be in terms of a relative offset to a reference DL TX power. This is further captured in proposal 3.8. 
Regarding (b) spatial configuration: to be consistent with other related proposals, it is suggested to use MT’s TCI state id as a reference. This is reflected in modified proposal 3.7.
Regarding (c): there was a comment from AT&T that this may be related to discussions in proposal 3.7, and they also expressed their concerns about changing the TX power of cell-specific/semi-static signals. In a similar context, Huawei commented on the applicability of indicated adjustment to other RS/channel which share the same QCL Type-D assumption. As a result the following is proposed:

[bookmark: _Hlk85401419]FL Proposal 3.9b:
The indicated DL TX power adjustment is not applied to the cell-specific DL signals (including SSBs, and CSI-RS.
· FFS: any other cell-specific/semi-static DL signal to be exempted.
· FFS: applicability of the indicated TX power adjustment to other RS/channel which share the same QCL Type-D assumption.
	Company
	Do you agree with FL Proposal 3.9b?
	Comments

	LG
	Agree with comment
	We basically agree that cell-specific DL signal is not adjusted. However the CSI-RS is UE-specific signal, which is not the cell-specific DL signal, at least it should be removed.

	Ericsson
	Yes
	

	ETRI
	No
	We think the previous one (i.e. FL proposal 3.9a) is better than the updated one.
For instance, we are not sure whether all CSI-RS should be excluded or not, since some of the CSI-RS can be UE-specific and/or aperiodic.
Furthermore, the exact target of this DL power adjustment signaling will be defined anyway, which means that the other channel/signals those are not included/indicated as the target will not be applicated by the adjustment signaling. In this case, “considering on the cell-specific/semi-static DL signal” could be a design principle but not necessarily be an explicit outcome.

	vivo
	Yes
	

	CEWiT
	Agree with comments
	Share similar view with LG

	ZTE, Sanechips
	Agree with comment
	Share similar view with LG and CEWiT, CSI-RS should be removed.

	Huawei, HiSilicon
	Yes
	

	Nokia
	Yes
	

	Lenovo, Motorola Mobility
	Fine
	Fine with both previous and current versions

	AT&T
	Prefer 3.9a
	To clarify, our intention with the previous comments was to allow the power adjustment to be configured for specific signals/channels. The current wording may be a bit too broad (especially with regards to CSI-RS or SSBs configured in an STC which are not used for access UEs).



Some companies mentioned CSI-RS (especially when it is used in a UE-specific manner) may not need to be exempted. This is addressed in the updated proposal.  
ETRI commented “the exact target of this DL power adjustment signaling will be defined anyway”. This is not given at this point, and it is subject of Proposal 3.7. DL signal/channel type is captured as “FFS” in that proposal.
In any case, some of cell-specific signals, especially SSBs that may be used by other MTs/UEs should not/cannot undergo dynamic TX power change. This will have further impacts on the SIB1 content “ss-PBCH-BlockPower”, and will require updating SIB1, and sending an SI update indication to all UEs/MTs. 
Regarding AT&T’s first comment, that is the subject of Proposal 3.7, as said above.
Regarding AT&T’s second comment about SSBs configured in an STC, the context of this proposal is a local indication from a parent-node (DU) to an IAB-MT. STC is an upper-layer configuration, and an IAB-MT may neither know, nor concern about its parent-node’s STC.
Based on the given support, and the above comments/clarifications, FL suggests to limit the scope of the main bullet to SSB only for now and to move the proposal to a tentative agreement for email endorsement. 
The following was endorsed in the email thread:
Agreement
The indicated DL TX power adjustment is not applied to SSBs.
· FFS: any other cell-specific/semi-static DL signal to be exempted.
· FFS: applicability of the indicated TX power adjustment to other RS/channel which share the same QCL Type-D assumption.
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