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1	Introduction
IAB Rel.17 WID [1] has following objectives led by RAN1:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.

In RAN1 #102-e/103-e/104-e/ meetings [3-17], several agreements related to timing enhancements, CLI mitigation, and power control were made, and they are captured in Annex I. Further consideration on these topics is included in this contribution.
2	Timing Options

2.1	Case #6 Timing

The following agreement was made in RAN1 #106bis-e regarding OTA synchronization during operation in Case 6 timing mode:


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”
With Alt. 1, Rel-16 TA control loop is maintained, which means some MT transmissions with Case #1 timing. With Alt. 2, Case 6 timing is maintained by enhanced signaling for direct propagation delay determination based on MT UL signals sent only with Case #6 timing. The operation based on Rel.16 TA control loop is inefficient since legacy TA control may be used very infrequently depending on network operation.  We therefore support Alt. 2 and discuss below the needed signalling enhancement.  
Figure 1 shows the propagation delay (TP) estimation in Case 1 and Case 6. The notations in the figure are the same for Case 1 and Case 6: D = parent_du_rx_time – parent_du_tx_time is the the timing separation between the parent node DU RX and TX, and TA=IAB_MT_rx_time -IAB_MT_tx_time is the timing separation between IAB node MT RX and TX. Although the definition of TA is the same in both Cases there is the difference that while Case 1 TA is under control of parent node the TA in case 6 is set by the IAB node equal to the TP estimate.As can be seen from the figure, IAB node can generate the estimate of TP with the same equation in both Case 1 and Case 6 and adjust DU TX timing (and in Case 6 also MT TX timing) to IAB_MT_rx_time -TP. However, the formula for estimating TP in Rel-16 specification

may be regarded specific to Case 1 because  is related to TA adjustment according to the Case 1 TA adjustement procedure with steps considerably larger than the signalled T_delta while with Case 6  would be a value determined by the IAB node with a resolution comparable to that of  signaling. An equation

would better cover both Case 1 and 6. Here the constant  for FR1 and  for FR2. 
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Figure x: Propagation delay determination with Case 1 and 6 timings.
Switching between Case 1 and Case 6 TP determination seems simple. When receiving  applicable with Case 6, IAB node estimates TP and adjusts MT transmission timing using the measured Case 6 TA. One bit in the  MAC CE may indicate which Case  is intended for, or, as explained in [R1-2108829], the value of  can directly indicate the applicable Case if Case 1 and 6 ranges of  do not overlap. When switching from Case 1 to Case 6, the first transmission with Case 6 timing happens with the DU TX timing obtained with Case 1 TP determination. Later, after parent has signalled Case 6 , IAB node calculates TP from Case 6 TA and Case 6 . For switching from Case 6 to Case 1 TX timing, a possible way is that the latest received  within the Case 1  range and the TP maintained with Case 6 timing are used to calculate the TA for Case 1 until an update for Case 1 TA is obtained.
The range of  for Case 6 is directly related to the TP that needs to be supported for IAB. E.g. TP corresponding to 10km node separation can be supported by 12 bits of  MAC CE.
We propose
Proposal 2.1:	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. 

The following agreement was made in RAN1 #106-e regarding indication of when case #6 timing is used:
Agreement
An IAB-node is explicitly indicated by the parent node when Case 6 timing is performed at the IAB-node at least for specific time resources.
· FFS: whether the indication should be associated with another dimensions, e.g. multiplexing cases
· FFS whether an IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB-node.

The use of case #6 timing is expected to be limited exclusively to an IAB node performing case A multiplexing.  For this reason, it should be understood that the use of case #6 timing should be associated with the given multiplexing case; however indication of when an IAB node is allowed to perform case A multiplexing has not been addressed yet in Rel-17.  One possible method of indicating when case A multiplexing may be used, is to indicate in which time domain resources case #6 timing may be used.  For this reason, remaining details, for case #6 timing should be addressed after determination is made as to how to enable case A multiplexing.
Proposal 2.2: 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.
2.2 Case #7 Timing
The following agreements were made in RAN1 #106bis-e regarding support for case #7 timing.

Agreement
Case 7 UL timing offset is indicated by the parent-node via MAC-CE.

Agreement
The granularity of Case 7 UL timing offset is the same as the UL TA granularity.
Final decision still needs to be made regarding the range of the timing offset that can be provided by the parent node.
As currently posed the offset is applied as a delay to child node UL timing relative the reference provided by legacy TA.  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.  

A dynamic range of 1 symbol would require 8 bits and enable the agreement made in RA 1 #104-e regarding symbol level alignment; however, 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.  

To maximize flexibility, we propose a dynamic range of 12 bits, equivalent to RAR TA. 

Proposal 2.3:	The dynamic range of case #7 timing offset indication should be 12 bits unsigned.
3	Power Control
The following agreement was made in RAN1 #106bis-e regarding exceptions to DL power adaptation.
Agreement
The indicated DL TX power adjustment is not applied to SSBs.
1. FFS: any other cell-specific/semi-static DL signal to be exempted.
1. FFS: applicability of the indicated TX power adjustment to other RS/channel which share the same QCL Type-D assumption.

Since power adaptation must be based on measurement, it is useful to have a constant power reference for the purpose of efficient indication.  Additionally, we note the following agreement from RAN1 #104-e which makes clear that DL TX power adjustment should apply only to MT-specific signals and channels.
Agreement
Support an IAB-node indicating information to assist with the DL power control of its parent-node towards the IAB-node without mandating an expected behavior at the parent node.
· Note: At least the assistance information is for supporting the simultaneous operation within the IAB-node to avoid power imbalance
· FFS: type of assistance information (e.g., desired received power, power adjustment, preferred CSI-RS resource)
· FFS: whether this information is provided to the parent-node, the CU, or both.
· FFS: applicability of the assistance information (e.g., relation to beams or multiplexing modes)
· FFS: the channel carrying this assistance information

For these reasons, other cell-specific signaling such as common PDCCH should also not be subject to DL Tx power adjustment, since adjustments are applied on an MT specific basis.
Proposal 3.1:	DL TX power adjustments are not applied for cell-specific signals and channels such as CSI-RS and common PDCCH.
The following agreement was made regarding application of DL Tx power adjustment.
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:
1. Multiplexing mode 
1. MT’s DL beam (e.g., TCI state id, RS id)
1. (MT CC, DU cell) pair
1. DU resource configuration
1. FFS: DL signal/channel type
1. FFS: slot index
1. FFS: timing mode (e.g., Case-7 timing)

Associating DL Tx power adjustment with multiplexing mode would require explicit control of multiplexing by the parent node, since the relevant mode of operation is simultaneous reception by the IAB node which would be ambiguous if determined locally.  Association of with MT’s DL beam would require excessive signaling for multiple beams which should all have a relatively constant UE-specific power adjustment.  Power adjustment applied on a specic (MT CC, DU cell) pair, and associated with a given DU H/S/NA resource configuration has the benefit of being unambiguous between the parent and the IAB node.  Additionally, this has the added benefit of being consistent with previous proposals on the signaling framework to support beam restriction, and RB set configuration.  Since the DL Tx power adjustments are determined by the parent DU exclusively, DL Tx power adjustment should be limited to resources configured as semi-static soft to avoid conflicting indication between the parent DU and the donor CU.
Proposal 3.2:	DL Tx power adjustment shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots).
The following agreements were maded in RAN1 #106bis-e regarding indication of desired and applied DU Tx power for IAB simultaneous reception.
Agreement
The desired parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
1. The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
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. 
 
Agreement
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
1. The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
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 DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 
 
As noted in RAN1 #106bis-e, effort should be made to provide a unified framework for indication of DL Tx power control.  With that purpose in mind, there remains to finalize the details of indication of the power for desired/applied DL Tx power adjustment and how the desired/applied power indication is intended to be applied.
As previously noted, transmitted cell-specific signals with constant power simplifies signaling design for power adjustment indication by providing a constant power reference.
Propoasl 3.3:	Indication of desired/applied power is provided relative to measured/transmitted DL RS ID power associated with the corresponding TCI state used to maintain the link.
The range of values for the DL Tx power adjustment should be sufficient to support required demodulation performance for normal operation of the IAB MT and DU.  For this reason, RAN 4 feedback is required to assess the necessary range and resolution of the DL Tx power adjustment.

Proposal 3.4:	Draft an LS to RAN 4 to assist in assessing the required range and resolution of desired/applied DL Tx power adjustment indication  

The following agreement was made in RAN1 #106bis-e regarding UL power control application.

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:
1. Multiplexing mode, 
1. MT’s UL beam (e.g., SRI id), 
1. (MT CC, DU cell) pair,
1. DU resource configuration
1. FFS: slot index
1. FFS: timing mode (e.g., Case-6 timing)
 
To maintain a consistent framework with DL power control mechanism we propose to use a similar approach for indicating UL PSD range as that applied to DL Tx power adjustment.

Proposal 3.5:	Desired UL PSD range shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots).
The following agreement was made in RAN1 #106bis-e regarding signaling details related to UL PSD range indication.

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.
1. The indication further includes the associated configurations for which the indicated PSD range is applicable.
1. FFS: the range of values for the indicated PSD range and whether RAN4 input is needed. 
1. 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.

As with DL Tx power adjustment, the indicated range of UL PSD should be that which is required to support sufficient performance, and therefore requires feedback from RAN4.  Additional questions related to special handling for exceptions UL power control enhancement can be posed as well.

Proposal 3.6:	Draft an LS to RAN 4 to assist in assessing the required range of UL PSD indication in support of power balancing for simultaneous IAB Tx.

The following conclusion was agreed in RAN1 #106bis-e regarding new PHR triggering conditions for Rel-17 power control enhancement.

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).
 
PHR triggering conditions are not reflected in any RAN 1 specs, and PHR triggering conditions does not fall withing the scope of RAN 1 work.  RAN 2 can be made aware of existing agreements on UL power control, but decision on the specification of PHR reporting triggers can be made by RAN 2 without RAN 1 input.

Observation 3.1:	Decisions to support specification of new triggers for PHR reporting can be made by RAN 2 without RAN1 input.
4	Conclusions
Our observations and proposals on timing options are:
Proposal 2.1:	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 2.2: 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 2.3:	The dynamic range of case #7 timing offset indication should be 12 bits unsigned.

Our observations and proposals on power control enhancements are:

Proposal 3.1:	DL TX power adjustments are not applied for cell-specific signals and channels such as CSI-RS and common PDCCH.
Proposal 3.2:	DL Tx power adjustment shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots).
PropoaslProposal 3.3:	Indication of desired/applied power is provided relative to measured/transmitted DL RS ID power associated with the corresponding TCI state used to maintain the link.
Proposal 3.4:	Draft an LS to RAN 4 to assist in assessing the required range and resolution of desired/applied DL Tx power adjustment indication  

Proposal 3.5:	Desired UL PSD range shall be applied to resources configured as semi-static soft on a given (MT CC, DU cell) pair, for a given time duration (i.e., number of slots).
Proposal 3.6:	Draft an LS to RAN 4 to assist in assessing the required range of UL PSD indication in support of power balancing for simultaneous IAB Tx.

Observation 3.1:	Decisions to support specification of new triggers for PHR reporting can be made by RAN 2 without RAN1 input.
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Annex I 
RAN1 #106bis-e
Agreement
The following alternative is selected 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)

Agreement
Case 7 UL timing offset is indicated by the parent-node via MAC-CE.

Agreement
The granularity of Case 7 UL timing offset is the same as the UL TA granularity.

Conclusion
RAN1 does not discuss further proposals for IAB interference management enhancements in 8.10.2. 

Agreement
The desired parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, is indicated via MAC-CE.
1. The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
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. 
 
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:
1. Multiplexing mode, 
1. MT’s UL beam (e.g., SRI id), 
1. (MT CC, DU cell) pair,
1. DU resource configuration
1. FFS: slot index
1. FFS: timing mode (e.g., Case-6 timing)
 
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.
1. The indication further includes the associated configurations for which the indicated PSD range is applicable.
1. FFS: the range of values for the indicated PSD range and whether RAN4 input is needed. 
1. 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.
 
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).
 
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:
1. Multiplexing mode 
1. MT’s DL beam (e.g., TCI state id, RS id)
1. (MT CC, DU cell) pair
1. DU resource configuration
1. FFS: DL signal/channel type
1. FFS: slot index
1. FFS: timing mode (e.g., Case-7 timing)
 
Agreement
The DL TX power adjustment, provided by the parent-node to the IAB-MT, is indicated via MAC-CE.
1. The indication further includes the associated configurations and/or resources for which the indicated power adjustment is applicable.
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 DL Tx power adjustment.
· FFS: the range of values for the indicated adjustment. 
 
Agreement
The indicated DL TX power adjustment is not applied to SSBs.
1. FFS: any other cell-specific/semi-static DL signal to be exempted.
1. FFS: applicability of the indicated TX power adjustment to other RS/channel which share the same QCL Type-D assumption.

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”
Agreement
RAN1 to down select 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”

RAN1 #106-e
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.
· FFS: Need for additional details with reference to support of OTA synchronization (e.g. T_delta)

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.
· FFS range, granularity, and signaling details of the offset.

Agreement
For the support of DU-to-DU measurement and report:
· For DU-to-DU CLI measurement:
· Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· For DU-to-DU CLI report:
· Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)

Agreement
Support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors

Agreement
An IAB-node is explicitly indicated by the parent node when Case 6 timing is performed at the IAB-node at least for specific time resources.
· FFS: whether the indication should be associated with another dimensions, e.g. multiplexing cases
· FFS whether an IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the IAB-node.

Conclusion
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.   

Agreement
An IAB-node is explicitly indicated by the parent node when Case 7 timing is performed at the parent node.
· FFS for signalling details

Agreement
The desired DL TX power adjustment, indicated by the IAB-MT to its parent-node to assist with the parent-node’s DL TX power allocation, is provided at least for specific time resources. 
The desired DL TX power adjustment can further be associated with spatial configuration. (e.g., MT’s DL RX beams).
· FFS: signalling details, e.g. indication via MAC-CE, PUCCH, or legacy CSI framework.

Agreement
Support an IAB-node indicating adjustment to its DL TX power to a child node (e.g., in response to receiving the DL TX power assistance information from the child node) at least for specific time resources.
The DL TX power adjustment indication can further be associated with spatial configuration. (e.g., MT’s DL RX beams).
· FFS: signalling details.

Conclusion
Discuss under 8.10.1 whether CLI measurements should be included in the beam report from a node to its parent node.

Agreement
Support an IAB-node indicating its desired IAB-MT PSD range to help with its MT’s UL TX power control.
· This information is provided to the parent node
FFS: Applicability of assistance information, e.g., per multiplexing scenario, per resource, etc.
FFS: Signalling details, including the possibility to extend PHR.

Conclusion
In Rel-17 the following may be up to network implementation, no specific specification work required:
· Differentiating access and backhaul slots.
· Restricting simultaneous operation of MT and DU to DL slots.

RAN1 #105-e
Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
· FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

Agreement
Decide in RAN1#106-e whether to support an IAB-node indicating assistance information to help with its MT’s UL TX power control. The assistance information can be:
· FFS: Desired TX power
· FFS: Offset to a baseline PHR
· FFS: Desired dynamic range
FFS: whether this information is provided to the parent-node, the CU, or both.
FFS: whether the MT’s UL TX power control formula needs to be changed 

Agreement
The information to assist DL power allocation of the parent-node is indicated by the IAB-MT to the parent node DU in terms of desired power adjustment.
· FFS applicability of assistance information, e.g. per multiplexing scenario, per resource, etc.

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set for Case 6 timing at a given IAB-node:
· Alt1: the IAB-MT Tx timing is obtained by the node via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset.
· Alt2: the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.
· Alt3: the IAB-MT Tx timing is obtained by the node jointly with the IAB-DU Tx timing via a common offset from the parent node.
Downselection to consider at least the following aspects:
· Dependency of DL synchronization schemes at the IAB-DU
· Potential additional signaling overhead.
· Achievable DU Tx / MT Tx alignment error tolerance.
· Suitability for switching between timing modes.

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set at an IAB-node for Case 7 timing at the parent node:
· Alt1: the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset
· Alt2: the IAB-MT Tx timing of the node is obtained via the legacy TA loop from the parent node.
· Alt3: the IAB-MT Tx timing of the node is obtained via a Case 7 specific TA loop from the parent node.
Downselection to consider at least the following aspects:
· Potential impact to OTA synchronization availability for DU Tx at the IAB-node.
· Potential additional signaling overhead.
· Suitability for switching between timing modes.

Agreement
An IAB-node is indicated when Case 6 timing is performed at the IAB-node.
· FFS details of the indication (e.g. semi-static and/or dynamic, implicit and/or explicit, linkage to multiplexing capability, etc.).
FFS whether an IAB-node is also indicated when Case 7 timing is performed at the IAB-node.
RAN1 #104-e
Agreement
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment.

Agreement
Switching between Case 1, Case 6, and Case 7 timing is supported.
· FFS whether Case 6 and Case 7 timing shall be restricted to certain resources, e.g., excluding resources used for access or TDM backhaul.
· FFS details on switching including the switching conditions.
· FFS relationship between switching timing modes with the usage/indication of different resource multiplexing modes.
· FFS whether Rel-16 OTA synchronization shall be enhanced to support switching timing modes.

Agreement
RAN1 to further study whether the legacy UL power control mechanism (including PHR) is sufficient for an IAB-node operating in an enhanced multiplexing mode.
· FFS: if not (i.e., the legacy mechanism is not sufficient), support an IAB-node indicating information to assist with its UL power control.

Agreement
Support an IAB-node indicating information to assist with the DL power control of its parent-node towards the IAB-node without mandating an expected behavior at the parent node.
· Note: At least the assistance information is for supporting the simultaneous operation within the IAB-node to avoid power imbalance
· FFS: type of assistance information (e.g., desired received power, power adjustment, preferred CSI-RS resource)
· FFS: whether this information is provided to the parent-node, the CU, or both.
· FFS: applicability of the assistance information (e.g., relation to beams or multiplexing modes)
· FFS: the channel carrying this assistance information

Conclusion
In Rel-17, RAN1 will not specify specific mechanisms for intra-IAB-node interference (self-interference) management. 
· Self-interference can be handled by the implementation or via using the available techniques defined, or to be defined in Rel-17, that can commonly be used for other interference scenarios as well. 

Agreement
RAN1 to select among the following options to support DU-to-DU measurement and report.
· For DU-to-DU CLI measurement:
· Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Option 1.2. enhanced legacy DU-based measurement procedures (e.g., enhanced Rel-16 RIM)
· Option 1.3. enhanced MT-based measurements (e.g., MT-based CLI, MT RRM measurements)
· For DU-to-DU CLI report:
· Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Option 2.2. enhanced legacy DU-based report (e.g., enhanced Rel-16 RIM)
· Option 2.3. enhanced MT-based report (e.g., MT-based CLI, MT RRM measurements)

Agreement
RAN1 to decide whether to enhance interference mitigation through information exchange to support beam-management at the parent or child node in RAN1#104bis-e
0. FFS: reporting of desired beams for reception in DL or desired beams for transmission in UL by the IAB node for a given multiplexing mode
0. FFS: indicating applicable beams in DL or beams in UL for a given multiplexing mode.

RAN1 #103-e
Agreement
Select one or both of the following modes of operation for Case 7 timing in RAN1#104-e:
· symbol level alignment without slot level alignment
· slot level alignment
Agreement
Case 6 timing mode operation at an IAB-node is controlled by the parent node to which the UL transmission is intended for.

Agreement
Use the Rel-16 interference management frameworks (e.g., CLI, RIM) to handle IAB interference scenarios, and discuss if any of the following enhancements are needed (not an exhaustive list):
· FFS: extend the information exchange (e.g., the resource configuration, result of CLI measurements, etc.) among different entities (e.g., between parent-child nodes, adjacent IAB nodes, between network and IAB-node, etc.)  
· FFS: required enhancements on CLI measurement accuracy (e.g., via timing adjustment, etc.)
· FFS: required enhancements on CLI measurements (e.g., introducing short-term measurements, multi-beam measurements, etc.)

Agreement
Further study requirement of enhanced DL and UL Tx power control mechanism considering the following: 
· DL/UL power control with assistance information from the child node.
· DL/UL power control with assistance information from the parent node.
· Central (e.g., by CU) power control coordination (e.g., semi-static max DL/UL Tx power limits).
· Coexistence of different power control mechanisms within an IAB node and in the network.
Note. Any power control mechanism should consider the following aspects:
· Existing base station design principles (e.g., power control and dynamic range capability, etc.) related to transmission power.
· Network constraints in regard to transmitted reference signals with constant power.

Agreement
Interference management for the following IAB interference scenarios should be discussed: 
· Inter-IAB scenarios, including: 
· MT to MT, DU to DU, DU to MT, and MT to DU.
· Interference to non-IAB nodes, including:
· IAB-DU to non-IAB-DU
· IAB-MT to non-IAB-DU
· Intra-IAB-node (self-interference) scenarios (Interference between a DU and MT of an IAB-node).
This agreement does not necessarily mean that specification support is needed for any of the scenarios.

Agreement
Consider resource and beam coordination techniques to mitigate/avoid interference, including (not an exhaustive list):
· FFS: whether or not to support IAB‐node (MT) transmissions in DL access slots 
· FFS: if this has RAN1 impact or it can be handled by implementation.
· FFS: network coordination impact
· FFS: whether Rel-16 resource management framework is sufficient.

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.

Agreement
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.
· FFS whether Rel-16 OTA synchronization mechanism enhancements are required. 
· FFS details of enhancements, if required
[bookmark: _Hlk67931513]
RAN1 #102-e
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)
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