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Introduction
This contribution provides a summary of the following email discussion:
/This one is to use NWM – please use RAN1-105-e-NWM-NR-eIAB-02 as the document name
[105-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: May 24
· 2nd check point: May 27

There are three areas of discussion:
· Timing modes, covered in section 1.
· Interference management, covered in section 2
· Power control, covered in section 3
Active discussion items where companies input is sought are yellow highlighted.
FL agreements or conclusions from email discussion and/or online sessions are green highlighted.













1 – Discussion on timing modes
This discussion relates to timing modes for enhanced multiplexing.
Related input from contributions:
	[bookmark: _Hlk72252713]Huawei, HiSilicon
R1-2104247
	Observation 1: Enabling Case 6 timing based on TA cannot precisely align Tx timing between MT and DU, and it may lead to performance loss.
Proposal 1: There is no need to enhance OTA timing synchronization mechanism in order to enable Case 6 timing.
Proposal 2: To achieve Case 6 timing, IAB MT can determine its Tx timing by referring to co-located DU Tx timing.
Proposal 3: Case 7 timing can be achieved based on existing TA framework, i.e. existing TA for legacy UL Tx timing plus an offset.
Proposal 4: Dynamic switching between legacy UL Tx timing and Case 6/7 timing should be supported, and the condition of enabling timing mode can be up to implementation.

	vivo
R1-2104383
	Proposal 1: 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: To support Case 6 timing mode, IAB node should set its MT TX timing in alignment with the collocated DU TX timing.
Proposal 3: To support Case 7 timing mode, the DU should indicate timing offset in addition to TA or indicate a new timing advance (e.g., TA_new) to the child node.
Proposal 4: The enhanced UL timing adjustment should not be applied to access UEs.
Proposal 5: The switching between different timing modes is associated with the switching of the associated multiplexing cases.

	Qualcomm Incorporated
R1‐2104692
	Observation 2.1:
Switching between different timing cases requires updating MT UL TX timing with some fixed offsets.
Updating MT UL TX timing using a new TA command may have the following issues:
‐ Overhead, latency, ambiguity of time of TA adoption, limits on amount of one-step change.
Proposal 2.1:
Support semi-static indication of one or multiple extra time offsets associated with different sets of time resources (e.g., in a granularity of slots) that should be used by the MT to adjust its UL TX timing.

	ZTE, Sanechips
R1-2104788
	Proposal 1: The timing mode for IAB-node should be controlled or indicated by its parent node.
Proposal 2: Timing mode does not have to be restricted to certain resources.
Proposal 3: When to switch timing mode is left to the parent node. The following switching mechanism could be further down selection:
• Option 1: Parent node explicitly switches the timing mode or implicitly changes the usage/indication
multiplexing modes, i.e., dominating the timing mode itself to operate or stop
• Option 2: Parent node only switches the UL-Tx timing involved in timing mode
Proposal 4: It does not need to specify switching conditions or events to trigger the switching between timing modes.
Proposal 5: It does not need to enhance Rel-16 OTA synchronization to support switching timing modes.
Proposal 6: To support switching between timing mode in a dynamic way, e.g., to indicate the information for switching via DCI together with resource allocation information.
Proposal 7: IAB-MT Tx timing of case-6 timing is directly locked to the IAB-DU Tx timing in case of case-6 timing.
Proposal 8: IAB-MT Tx timing of case-7 timing can be based on IAB-MT Tx timing of case-1 plus an offset.

	Intel Corporation
R1-2104925
	Observation 1: There are three possible alternatives for IAB-MT TX timing control for Case#6 timing:
 Case6-Alt.1: IAB-MT Tx timing is controlled by the parent node via absolute Case#6 TA
 Case6-Alt.2: IAB-MT Tx timing is controlled by the parent node via legacy Case#1 TA plus an offset
 Case6-Alt.3: IAB-MT Tx timing is not controlled by the parent and it is locked to the IAB-DU DL Tx timing
Observation 2: Comparing the three alternatives for Case#6:
 Case6-Alt.1 will have severe impact to an IAB node relies on OTA-based DL TX timing.
 Case6-Alt.2 works regardless of OTA-based or non-OTA-based DL TX timing.
 Case6-Alt.2 works regardless of slot-level alignment or symbol-level alignment.
 Case6-Alt.3 is either against previous agreement or needs additional signaling.
Observation 3: There are two possible alternatives for child IAB-MT TX timing control for an IAB node in Case#7 timing:
 Case7-Alt.1: child IAB-MT Tx timing is controlled by the IAB-node via absolute Case#7 TA
 Case7-Alt.2: child IAB-MT Tx timing is controlled by the IAB-node via legacy Case#1 TA plus an offset
Observation 4: Comparing the two alternatives for Case#7:
 Case7-Alt.1 will have severe impact to the child IAB node relies on OTA-based DL TX timing.
 Case7-Alt.2 works regardless of OTA-based or non-OTA-based DL TX timing.
 Case7-Alt.2 works regardless of slot-level alignment or symbol-level alignment.
Observation 5: For the switching of Case#1 Case#6 timing at an IAB-node, the guard symbols for the following two transitions defined in Rel-16 IAB can be removed as simultaneous DU TX/MT TX is allowed in Case#6 timing:
 IAB-DU TX in slot n to IAB-MT TX in slot (n+1)
 IAB-MT TX in slot n to IAB-DU TX in slot (n+1)
Observation 6: For the switching of Case#6 Case#1 timing at an IAB-node, guard symbols are needed for IAB-MT Case#6 TX to IAB-MT Case#1 TX transition.
Observation 7: For the switching of Case#1 Case#7 timing, the guard symbols for the following two transitions defined in Rel-16 IAB can be removed as simultaneous DU RX/MT RX is allowed in Case#7 timing:
 IAB-DU RX in slot n to IAB-MT RX in slot (n+1)
 IAB-MT RX in slot n to IAB-DU RX in slot (n+1)
Observation 8: For the switching of Case#7 Case#1 timing at an IAB-node, guard symbols are needed for child-MT Case#7 TX to child-MT Case#1 TX transition.
Observation 9: For the switching of Case#6 Case#7 timing at an IAB-node, it is equivalent to the combination of Case#6 Case#1 switching and Case#1 Case#7 switching. New guard symbols are needed for IAB-MT Case#6 TX to
IAB-MT Case#1 TX transition.
Observation 10: For the switching of Case#7 Case#6 timing at an IAB-node, it is equivalent to the combination of Case#7Case#1 switching and Case#1 Case#6 switching. New guard symbols are needed for child-MT Case#7 TX to child-MT Case#1 TX transition.
Proposal 1: To support an IAB-node with Case#6 timing, IAB-MT TX timing is controlled by the parent node via legacy Case#1 TA plus an offset.
Proposal 2: To support an IAB-node with Case#7 timing, its child IAB-MT TX timing is controlled by the IAB-node via legacy Case#1 TA plus an offset.
Proposal 3: A unified TA transmission scheme (always transmitting legacy Case#1 TA with additional positive TA offset) can be applied for both Case#6 and Case#7 timing.
Proposal 4: New guard symbols are needed for switching between Case#1/Case#6/Case#7 timing as in Table 1.
Proposal 5: When simultaneous operation(s) are supported, the corresponding transition guard symbols defined in Rel-16 IAB are not needed as in Table 2.

	Fujitsu
R1-2106065
	Proposal 1: Support two UL transmission timings at an IAB node to enable flexible switching between different timing modes.

	CEWiT
R1-2105068
	Proposal 7: IAB node signals the value of n in case of symbol level alignment to parent node, so that guard symbols can be inserted to avoid overlap between IAB-MT and IAB-DU.
Observation 3: Interference experienced over the whole slot might not be uniform in symbol level alignment
Proposal 8: Study the impact of symbol level alignment on reference signal configuration and interference measurement.
Proposal 9: Update the agreement in RAN 104-e as
Switching between Case 1, Case 6, and Case 7 timing is supported under the control of parent node
Proposal 10: Parent node update parameters like TA and guard before mode switch at IAB node.
Observation 4: Timing case at an IAB node depends on the active modes of operation of IAB , which in turn depends on the capability and supported modes of IAB node, resource configuration of IAB-MT and IAB-DU, the active mode of operation of the parent node and the network conditions.
Observation 5: Defining timing case based on dynamic resource configuration leads to frequent switch between timing cases, signalling storm and uncertainty.
Proposal 11: Define minimal granularity for active mode of operation and timing case.
Proposal 12: Parent node signals TA and T_delta values to IAB node depending on the active mode of operation and timing case at parent node and IAB node.
Proposal 13: Reuse Rel. 16 OTA synchronization mechanism to evaluate DL-Tx time at IAB node in Case 6 and Case 7 timing scenario.

	Samsung
R1-2105332
	Proposal 1: Case #1 and Case #6 timing are always time multiplexed in Rel-17.
Proposal 2: Tables for the guard symbols for all possible combinations between Case 1, Case 6 and Case 7 timing are supported in Rel-17.

	LG Electronics
R1- 2105494
	Proposal 1: For Case 7 timing, legacy TA mechanism without TA offset should be applied.
Proposal 2: For Case 6 timing, IAB MT Tx timing configured by an offset to the TA from the parent IAB or adjusting it by its own DU DL Tx timing should be adopted.
Proposal 3: The association of timing modes and time resource of an IAB node for switching among timing modes should be adopted.

	Nokia
R1-2105618
	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.
Observation 2.2:
• Relying on Rel-16 OTA synchronization to maintain Case #6 timing assumes that there are frequent enough TA samples (MT transmissions with Case #1 timing). Depending on the operation mode, UL transmissions with Case #1 timing might be needed just for TA determination.
• Case#1 timing can be derived from the propagation delay without TA control loop.
• The specification impact when introducing new timing information to support Case #6 timing mode is minimal as most of the design and signaling of Case #1 can be reused. E.g., the timing delta MAC CE may carry the time offset signaling of Alt. 2 for Case #6 timing derivation.
Proposal 2.2: The following shall be supported for Case #6 timing.
• Signaling the time difference of the DL Tx and UL Rx timing at the parent node in order to correct potential misalignment of the DL Tx timing at the child node (Alt.2 agreed for Case #6 in the Rel-16 IAB SI).
• Use the existing timing delta MAC-CE to indicate the time difference of the DL Tx and UL Rx timing at the parent node.
• FFS: Required range and granularity for the time difference of the DL Tx and UL Rx timing at the parent node.
Observation 2.3: Support of case #7 timing does not require enhanced OTA procedures

	AT&T
R1-2105663
	Proposal 3: Case 6 and Case 7 timing is only applied in resources which are orthogonal from those used by access or TDM-only backhaul links.

	NTT DOCOMO, INC.
R1-2105717
	Proposal 2: Mechanism of dynamic/semi-static switching among different timing modes needs to be considered. Timing mode indication can be considered from following options, or combination of the options.
Option 1 : Timing mode is indicated by gNB/CU/parent node (semi-statically/dynamically)
Option 2 : IAB node requires/indicates timing mode to gNB/CU/parent node
Option 3 : Mechanism of timing node selection is specified
Proposal 3: MT UL and DU DL Tx timing should be jointly considered, and same approach should be applied for Case #6 and #7

	Lenovo, Motorola Mobility
R1-2105764
	Proposal 1: Support a capability signalling 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).
Proposal 2: Support a capability signaling to indicate whether the IAB node supports enhanced timing alignment. If the feature is not optional, the capability signaling may be the parameter that indicates capability of enhanced (Rel‐17) operation by the IAB node.
Proposal 3: Support configuration and control signaling for applying Case‐6 and Case‐7 timing alignment.
Proposal 4: Guard symbols can be used to separate consecutive TX/RX operations when switching timing alignment modes.
Proposal 5: Define signaling to communicate information of the parent link propagation delay to child IAB nodes.
Proposal 6: Support a unified framework for uplink timing alignment.
Proposal 7: No modification to Case‐1 timing alignment.

	Ericsson
R1-2105839
	Observation 1 It is not guaranteed that an IAB-parent knows the actual TA of descendent IABnodes. TA is not signalled in an absolute quantity, but it is provided differentially.
Observation 2 A parent IAB-node does not necessarily know the propagation delay to descendent IAB-nodes.
Observation 3 T_delta,index is unspecified for values beyond 1199.
Observation 4 The currently specified range for T_delta,index does not allow indicating a UL Rx timing occurring later than a DL Tx timing.
Observation 5 Based on current specification, T_delta,index based OTA sync cannot be used, if an IAB-node is operating in Case-6 or Case-7 timing configuration.
Observation 6 The minimum index values for T_delta,index are supported by current specification of the T_delta MAC CE signaling format.
Observation 7 GNSS is a sufficient synchronization option for both Case-6 and Case-7 timing configurations.

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 warrants extending the bit field of the T_delta MAC CE.
Proposal 3 IAB nodes using GNSS can rely on GNSS for Case-6 and Case-7 timing.



Based on the contributions from companies the following main issues have been identified for discussion:
1.1) How to control MT Tx timing in Case 6 and relationship with OTA synchronization (T_delta)?
There are two main suggested approaches to achieve Case 6 timing:
1) the UL Tx timing of a given node is always controlled by the parent node, with TA and/or additional information provided by the parent to the node.
2) the UL Tx timing of a given node is explicitly set by the node to align with the DL Tx timing of the given node regardless of how the DL Tx timing of the given node is derived.
FL Proposal 1.1:
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 controlled by the parent node via TA plus an offset.
· Alt2: the IAB-MT Tx timing is set by the node to match the node’s DL Tx timing.



1.2) Does Case 7 require an explicit offset from the parent operating in Case 7 or is it just like Case 1?
There are two main views on whether operation in Case 7 timing by a given node requires additional information to be provided to a child node for setting the child node’s IAB-MT Tx timing:
1) operation in Case 7 timing by a given node is transparent to a child node, i.e. the child node’s IAB-MT Tx timing is controlled by the parent node via TA (legacy behavior).
2) operation in Case 7 timing by a given node requires an offset, in addition to TA, to be provided to a child node to set the child node’s IAB-MT Tx timing.
FL Proposal 1.2:
RAN1 to downselect how the IAB-MT Tx timing is set at a child node for Case 7 timing at a given IAB-node:
· Alt1: the IAB-MT Tx timing of the child node is controlled by the parent node via TA plus an offset.
· Alt2: the IAB-MT Tx timing of the child node is controlled by the parent node via TA.



1.3) How to request / grant a particular timing mode and to enable switching among timing modes
It was previously agreed that Case 6 timing at a given node is under the control of the parent node, since it does impact the UL Rx timing at the parent node. It was also previously agreed that switching between timing modes is supported. There are proposals on how to address these aspects. A common aspect seems that a given IAB-node is getting configured explicitly with which timing modes can be used when. There are different views on whether this would be specific to Case 6 timing or a distinction between Case 1 and Case 7 also needs to be made – this also relates to discussion point 1.2.
FL Proposal 1.3:
An IAB-node is configured to specify when Case 6 timing is allowed.
· FFS whether an IAB-node is also configured to specify when Case 7 timing is allowed

1.4) Guard symbols as a function of timing modes
Several contributions address the topic of whether and how the guard symbols framework introduced in Rel-16 needs to be revised to accommodate Case 6 and Case 7 timing modes and associated duplexing modes. This is deemed a valid discussion point. It is recommended to have this discussion after closing on the aforementioned discussion points 1.1, 1.2, and 1.3.

1.5) Range of T_delta
There is an additional notable discussion point on the need or not to extend the range of T_delta. This is deemed a valid discussion point. It is recommended to have this discussion after closing on discussion point 1.2.

2 – Discussion on interference management
This discussion relates to interference measurement and mitigation for the relevant interference scenarios.
Related input from contributions:
	Huawei, HiSilicon
R1-2104247
	Observation 4: To deal with IAB interference scenarios case by case may be complicated and require lots of specification efforts.
Proposal 8: For the IAB DU-to-DU CLI measuremen)*t and report, support option 1.3/2.3, i.e. enhanced MT-based measurement/report.
Proposal 9: For all IAB CLI scenarios, a unified CLI measurement framework based on interference measurement from DU to MT can be adopted:
• For MT to DU and MT to MT: transmit DL reference signal at interference source DU with the same TX beam as co-located MT;
• For MT to DU and DU to DU: measure DL reference signal at victim node MT with the same RX beam as co-located DU.

	vivo
R1-2104383
	Proposal 10: For DU-to-DU CLI measurement and report, no RAN1 impact is expected.
Proposal 11: UE-to-UE CLI is reported to both parent node and CU.
- FFS related signaling.
Proposal 12: For UE-to-UE CLI mitigation, exchange of resource configuration between IAB nodes should be specified, including TDD configuration and/or resource type configuration. Related signaling is up to RAN3.
Proposal 13: For the BH link between parent DU and IAB MT, enhance the associated DL/UL beam management as following.
- CRI report is per multiplexing case.
- UL beam training is per multiplexing case.

	Qualcomm Incorporated
R1‐2104692
	Observation 3.1:
-A standardized DU-to-DU CLI management is needed for inter-operability and, especially in IAB networks, for a CU to determine proper resource configurations for its IAB-DUs.
-MT-to-MT CLI measurements/reports may not be always sufficient to provide the required information about the collocated DU-to-DU CLI.
Observation 3.2:
An IAB-DU can autonomously measure CLI from neighbouring DU cells, based on the available information at the IAB-MT (e.g. via SMTC, or neighbour cell search).
Observation 3.3:
Rel-16 RIM is designed for specific (remote interference) scenario and is not suitable for local inter-DU interference management.
‐ Rel-16 RIM is designed for FR1, and does not support spatial (beam-related) aspects.
‐ Most of the configurations/reports are OAM-based.
‐ There is no DU-CU standardized report, except for an aggressor DU to report detection/disappearance of the RIM-RS sent by a victim cell to the aggressor CU, and the victim CU to forward this report to the victim DU.
‐ There is no inter-CU coordination over Xn interface.
Proposal 3.1:
For DU-to-DU CLI measurements:
‐ Select Option 1.1: no specific mechanism is specified.
For DU-to-DU CLI report:
‐ Select Option 2.2: enhanced legacy DU-based report, as follows
◦ Support a victim IAB-DU reporting the result of its interference measurements to the CU. The report should comprise
◦ A list of neighbouring aggressor DU cells
◦ A list of victim cells of the IAB-DU
◦ Spatial (beam-related) information – e.g., index of SSBs.
◦ Support inter-CU coordination via exchange of DU reports on Xn interface.
- Note: this addresses interference scenarios between IAB-DUs , as well as between IAB-DUs and non-IABDUs.
Observation 3.4:
A DU may or may not be capable of supporting misaligned TDD patterns across its served cells – e.g. (DU cell m TX, DU cell n RX).
Proposal 3.2:
Support IAB-DU reporting multiplexing capability across its served cells (DU cell m TX, DU cell n RX).
Observation 3.5:
‐ Rel-16 CLI measurements are RRC configured, and reports are L3 reports. Hence the DU (or parent-node DU) is not involved in configuring the measurements of its UEs (or child MTs) and more importantly does not know about the result of their CLI measurements.
‐ IAB-MTs may be subject to strong and persistent CLI from other IAB-nodes.
Proposal 3.3:
An IAB-DU is provided, by the CU, with the result of CLI measurements by its child MTs, e.g. which child MTs are subject to strong CLI from neighbouring nodes.
Observation 3.6:
‐ Rel-16 CLI framework does not support coordination across CUs to indicate the SRS configurations for UEs/IAB-MT’s CLI measurement.
‐ Rel-16 CLI signalling (intended TDD configuration) should be extended to support IAB-specific resource (HSNA and TDD) configurations.
Proposal 3.4:
Send an LS to RAN3 to (a) support exchange of SRS configurations among CUs for CLI measurements, and (b) extend the coordination signalling to support IAB-specific resource (HSNA, TDD) configurations.
Proposal 3.5:
Support adaptation of an IAB-node’s multiplexing operation, based on indication by the IAB-node to its parent-node (via MAC-CE):
- Dynamically indicate whether the semi-static capability for enhanced multiplexing is applicable at the time.
- Specify conditions required to realize the enhanced multiplexing capability, such as
o Required timing mode,
o DL RX/UL TX power constraints,
o Required number of guard tones.
Support indicating the configuration(s) required to enable an enhanced multiplexing capability by an IAB-node DU to donor CU, such as:
- For which beams (SSBs/TRPs) or which served child-nodes, the IAB-node can operate in the enhanced multiplexing mode,
- Required number of guard tones,
- DL RX/UL TX power constraints.

	ZTE, Sanechips
R1-2104788
	Proposal 14: Legacy UE to UE CLI procedure can be reused for MT to MT CLI.
Proposal 15: DU to DU CLI measurement and report are left to DU implementation (excluding the remote interference measurement and report).
Proposal 16: DCI 2_0/DCI2_5 like beam applicable DCI is used to indicate the IAB applicable beams in a set of slots.

	Intel Corporation
R1-2104925
	Proposal 9: 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 10: 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 11: 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
Proposal 12: For DU-to-DU interference management, Option 1.2/Option 2.2 based on legacy Rel-16 RIM are not suitable.

	CEWiT
R1-2105068
	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 Rel.16 RIM RS for measurement of inter-IAB node interference (DU/MTs).
Proposal 2: Adopt enhanced Rel. 16 RIM procedure for DU-to-DU interference measurement and reporting in IAB networks (options 1.2 and 2.2).
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 3: In case of severe interference, IAB node signals fall back request to parent or donor node, and switches to TDM mode with default configuration after receiving confirmation from the parent node. The default configuration of the fall back TDM mode is configured by the parent node either semi-statically or dynamically.

	ETRI
R1-2105227
	Observation 1: The following cases can be clarified for ease of IAB interference management discussions.
- Case #1: IAB-node (MT) transmission in UL access slots
- Case #2: IAB-node (MT) transmission in DL access slots
- Case #2-1: At a given time instance (OFDM symbol(s)), MT is configured/indicated as “U” but UE is configured/indicated as “D”
- Case #2-2: At a given time instance (OFDM symbol(s)), both MT and UE are configured/indicated as “D”
- Case #3: IAB-node (DU) transmission in UL access slots (of MT)
- Case #4: IAB-node (DU) transmission in DL access slots (of MT)
Proposal 1: For case #2, a symbol-level UL rate-matching/cancellation pattern can be considered for MT’s UL slots.
Proposal 2: For case #2-2, an explicit signaling to permit transmission of IAB-MT in DL slots can be introduced.
Proposal 4: Adopt option 1.1 and 1.2, unless other options can provide non-negligible performance gain over Rel-16 RIM + Rel-16 CSI/beam measurement and report.

	Samsung
R1-2105332
	Proposal 5: For MT-to-MT interference, CLI measurement for reception beams can be considered in Rel-17.

	LG Electronics
R1- 2105494
	Proposal 4: In the case of MT-Rx/DU-Tx, framework for CLI report or CSI-report can be used for the self-interference measurement and reporting. Also, if needed, enhancement of CLI measurement/reporting or
CSI-reporting can be adopted.
Proposal 5: In case of MT-Tx/DU-Rx, exclusively assigned time/frequency resource between MT (self-interference) and child MT (desired signal) should be assigned.
Proposal 6: RIM can be the starting point for discussion of DU to DU CLI.
Proposal 7: Consider extending the TDD configuration of the UFD structure to the existing CLI for interference management between MTs and applying it to the IAB-MT.

	Nokia
R1-2105618
	Proposal 3.1: Down-select to option 1.1 and option 2.1 from agreement made regarding DU-to-DU CLI measurement and reporting in RAN1 #104-e
Proposal 3.2: Support IAB node indicating beam usage/availability towards its child node.
Proposal 3.3: Support IAB node indicating beam usage/availability towards its parent(s)

	AT&T
R1-2105663
	Observation 1: Multiple factors including antenna array design, beam/panel selection, and IAB node geometry can influence the extent of cross‐link and self‐interference experienced when non‐TDM operation is supported.
Proposal 1: Specify enhancements to the UE‐UE Rel. 16 CLI measurement framework to support L1 measurement reports from a child node to a parent node as well as measurement configurations which support transmit and receive beam sweeping for both TDM and non‐TDM multiplexing scenarios (i.e. DL and UL RS in the same time/frequency resources).
Proposal 2: To support DU‐to‐DU measurement and reports, MT‐based CLI measurements and reports are enhanced to support explicit differentiation of time/frequency/spatial resources used by a co‐located MT or DU.

	NTT DOCOMO, INC.
R1-2105717
	Proposal 1: Indication of implementing multiple transceivers/antenna panels should be reported.
Proposal 6: No additional mechanism is necessary for IAB interference management.

	Lenovo, Motorola Mobility
R1-2105764
	Proposal 11: Support enhanced DU‐based procedures for measurement and reporting. Further consider MT‐based procedures.
Proposal 12: Support timing adjustment for CLI measurements at the victim node based on timing obtained by receiving SSB from the aggressor node.
Proposal 13: Support CLI for downlink and uplink resources of backhaul links and access links.
Proposal 14: Support configuration of reference signals for measuring CLI according to the aggressor node’s current beamforming, Tx power, etc.
Proposal 15: 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 16: Support interference management among non‐IAB cells and IAB systems. No need to introduce IAB‐MT transmission in DL access slots in the specification.

	Ericsson
R1-2105839
	Observation 8 For wide-area IAB-nodes using downlink slots for backhaul transmissions, network planning is sufficient for interference mitigation.
Observation 9 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 10 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 the overall network performance.

Proposal 4 RAN1 should focus on the cases where interference is more severe than in a non-IAB network.
Proposal 5 To identify and address relevant interference scenarios, RAN1 should agree on:
a. Whether multiplexing Case-A and Case-B should take place in DL and/or UL slots for wide-area IAB-nodes,
b. Whether backhaul traffic is separated from or mixed with access traffic, and,
c. Whether the interference scenario is relevant for wide-area and/or local-area nodes.
Proposal 6 A wide-area IAB-DU only transmits in DL slots.
Proposal 7 Backhaul traffic is assumed to be separated from access traffic.
Proposal 8 Similar to gNBs, interference management between wide-area IABs operating backhaul links in DL slots is handled by network planning.
Proposal 9 DU-to-DU interference measurement and reporting can be handled by implementation, and no specification is required.
Proposal 10 Since some configurations do not require specification of additional interference schemes, any specification of additional interference measurement to be optional.




DU-to-DU CLI measurement and report
RAN1#104-e agreed to a list of options (to be down-selected) to support DU-to-DU CLI measurement and report. The agreement is regenerated below for ease of reference.
	RAN1 #104-e 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)



Among the companies commenting on this aspect, it seems there is an almost equal split between those thinking no specific mechanism is required, and those in favour of specifying a mechanism (based on enhancement of the legacy and/or MT-based schemes). 
FL Proposal 2.1a:
RAN1 to downselect among the following options to support DU-to-DU CLI measurement:
· Alt.1: no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Alt.2: specify enhancements to legacy DU-based measurements (e.g., enhanced Rel-16 RIM) and/or MT-based measurements (e.g., MT-based CLI, MT RRM measurements)

FL Proposal 2.1b:
RAN1 to downselect among the following options to support DU-to-DU CLI report:
· Alt.1: no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Alt.2: specify enhancements to legacy DU-based reports (e.g., enhanced Rel-16 RIM) and/or MT-based reports (e.g., MT-based CLI, MT RRM measurements)


Enhancements to Rel-16 CLI framework
There is a wide range of proposals to enhance Rel-16 CLI. The major proposals (with multiple supporting companies) can be summarized as below.
· (proposed by at least 4 companies) A parent-node may get involved with CLI measurement configuration and/or report of its chid-node – e.g., 
· Support lower-layer (L1/L2) measurement and report, or
· Support providing the parent-node (IAB-DU) with the result of CLI measurements.
· (proposed by at least 3 companies) Support or extend the exchange of information about resource configuration of IAB-nodes/IAB-donors
· e.g., Rel-16 CLI coordination signalling (Intended TDD DL_UL Configuration) may be extended to support UFD pattern and/or IAB-specific resource types (HSNA)
· (proposed by at least 3 companies) Support multi-beam CLI to enable measurements for specific pair(s) of TX and RX beams

FL Proposal 2.2:
Support a parent-node (IAB-DU or IAB-donor DU) configuring CLI measurements for its child-nodes and/or receiving the result of CLI measurements by the child-nodes.
· Option 1: Support lower-layer (L1/L2) measurement and report
· Option 2: Support providing the parent-node with the result of CLI measurements. This may be provided by the child-node and/or the CU. 


FL Proposal 2.3:
Extend the exchange of information about IAB resource configuration among neighbouring IAB-nodes/IAB-donors for CLI management purposes.
· FFS: Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support UFD pattern and/or IAB-specific resource types (HSNA, TDD)

FL Proposal 2.4:
Support multi-beam CLI to enable measurements for specific pair(s) of TX and RX beams


Enhanced beam management for interference mitigation
RAN1#104-e agreed to the following,
	RAN1 #104-e 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
· 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
· FFS: indicating applicable beams in DL or beams in UL for a given multiplexing mode.



Several companies (at least 4) suggested to adopt an enhancement aligned with the above agreement. 
FL Proposal 2.5:
Support indication of desired/applicable DL/UL beams for a given multiplexing mode.
· FFS: indication from an IAB-node for its desired DL RX and/or desired UL TX beams. This indication is sent to the parent-node and/or the CU.
· FFS: indication from an IAB-node/IAB-donor to its child-node for applicable DL and/or UL beams.

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
R1-2104247
	Observation 2: Legacy UL power control mechanism (including PHR) is not able to indicate desired power of IAB MT for enhanced multiplexing mode.
Observation 3: Neither desired received power of a reference signal nor preferred CSI-RS resource are suitable as assistance information for DL power control.
Proposal 5: The desired IAB-MT Tx power for simultaneous MT-Tx/DU-Tx can be provided to the parent node.
Proposal 6: The dynamic switching between different power control parameters for different operation modes should be supported
Proposal 7: The assistance information for DL power control is only provided to the parent-node, and applicability of the assistance information should not correspond to a beam.

	vivo
R1-2104383
	Proposal 6: To assist DL power control of parent node, IAB MT reports its desired reception power to parent node.
Proposal 7: Support IAB MT to report DL power adjustment command to parent node.
- FFS per beam report of DL power adjustment command.
- Parent node is not mandated to follow the power adjustment command.
Proposal 9: The maximum UL TX power of IAB MT is determined based on TX PSD restriction of IAB MT.

	Qualcomm Incorporated
R1‐2104692
	Observation 4.1:
- IAB-MT may have different U TX power constraints depending on its multiplexing mode of operation.
- Using legacy PHR signalling to indicate/update such MT’s UL TX constraints incurs overhead and latency, in case of dynamically switching between different multiplexing modes of operation.
- It is more efficient to indicate and associate MT’s UL TX power constraints with different multiplexing modes of operation.
Observation 4.2:
CU is in a unique position to assist with power management for interference coordination among different served nodes or nodes associated with neighbouring CUs, in case of simultaneous operation in DC (especially
intra-band DC), also in case of less/no network planning.
Proposal 4.1:
Support indicating the required DL RX and UL TX power constraints to enable an enhanced multiplexing capability
‐ The indication may be sent by an IAB-node to its parent-node and donor CU.
‐ The type of information should be in terms of the desired RX/TX power or power adjustment.
‐ The indication is associated with different multiplexing modes or operation.
Proposal 4.2:
Support CU providing an IAB-DU, for each of its served cells or child-MTs, an indication of the max DL TX power and/or UL TX power.

	ZTE, Sanechips
R1-2104788
	Proposal 9: An IAB node can be configured maximum allowed UL Tx power of IAB-MT and maximum allowed DL Tx power of IAB-DU in case of simultaneous operation at the IAB node.
Proposal 10: UL power control parameters of child-MT should be associated with multiplexing scenario or time resource.
Proposal 11: For UL power control of child-MT on each multiplexing scenario or time resource, legacy UL power control mechanism is reused.
Proposal 12: Beam depended DL power control of IAB-DU should be considered, IAB-DU provides DL power control parameters and associated beam information to child-MTs (e.g., different PC parameters could be associated with different TCI states, or CSI-RSs).
Proposal 13: Expected DL Rx power equivalent parameters (e.g. offset from a certain CSI-RS Rx power to expected DL Rx power) and associated beam information could be indicated by child node to IAB node to assist the
DL power control of IAB-DU.

	Intel Corporation
R1-2104925
	Proposal 6: For child-node assisted DL power control, further discuss the following three alternatives:
- P1-Alt.1: Open-loop DL power control
- P1-Alt.2: Closed-loop DL power control
- P1-Alt.3: UL TPC for DU
Proposal 7: For parent-node assisted DL power control, support DL TPC for DU.
Proposal 8: Child-node assisted or parent-node assisted UL power control can be fulfilled with existing UL power control mechanisms.

	Fujitsu
R1-2106065
	Proposal 2: The transmission power of a link can be controlled separately in different multiplexing scenarios.

	CEWiT
R1-2105068
	Proposal 4: Enhanced PHR reporting for efficient use of simultaneous operation should be supported.
Proposal 5: Information to assist with the DL power control should include the measured interference.
Proposal 6: Transmit power sharing in simultaneous transmission scenario of BH and AC links should be supported.

	Apple Inc.
R1-2105125
	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.

	ETRI
R1-2105227
	Observation 1: The following cases can be clarified for ease of IAB interference management discussions.
- Case #1: IAB-node (MT) transmission in UL access slots
- Case #2: IAB-node (MT) transmission in DL access slots
- Case #2-1: At a given time instance (OFDM symbol(s)), MT is configured/indicated as “U” but UE is configured/indicated as “D”
- Case #2-2: At a given time instance (OFDM symbol(s)), both MT and UE are configured/indicated as “D”
- Case #3: IAB-node (DU) transmission in UL access slots (of MT)
- Case #4: IAB-node (DU) transmission in DL access slots (of MT)
Proposal 3: For case #3 and #4, an explicit signaling for DL power control of IAB-DU can be introduced.
Proposal 5: Support additional power ratio parameters per DL signal/channel for simultaneous operations.
- Support Pc_delta and Pc,SS_delta, at least.
- FFS, Pc,PDCCH
Proposal 6: Discuss how to split transmit powers between MT-Tx and DU-Tx.
Proposal 7: Discuss how to balance received powers between MT-Rx and DU-Rx.

	Samsung
R1-2105332
	Proposal 3: For the assistance information, the followings are supported.
‐ Desired received power or power adjustment
‐ Provided to the parent-node only
‐ PUCCH
Proposal 4: There is no need to enhance the legacy UL power control mechanism (including PHR) in Rel-17.

	LG Electronics
R1- 2105494
	Proposal 8: Consider limitation of the transmit power according to the resource of the IAB node.
Proposal 9: It is not desirable to enhance PHR for uplink power control of IAB.
Proposal 10: Assistance information of IAB node is needed for uplink power control.
Proposal 11: Assistance information of IAB node for downlink power control is needed. As a candidate solution, configuring CSI-RS resources with different power offsets can be considered.
Proposal 12: Consider CU configuring maximum allowed power according to time resource.

	Nokia
R1-2105618
	Proposal 4.1: For simultaneous Tx operation at the IAB node, the power control mechanism shall consider the following:
• IAB-node may report via capability signaling the IAB-MT operating power range/limits when IAB node is supported with FDM or SDM mode.
• Use the existing power control mechanism by the parent to minimize power imbalance instances (no spec impact)
Proposal 4.2: For SDM and FDM Rx operation (DU Rx and MT Rx), support the IAB node indicating towards the parent node about the changes of active beams used for MT reception by introducing signaling (e.g., MAC-CE) to report the desired beams (e.g., a sub-set of TCI states from the activated TCI states of PDCCH/PDSCH) for the IAB-MT to support SDM/FDM operation.
• Note: the same enhancement is being discussed within resource multiplexing, and RAN1 should support unified design than defining different solutions.

	AT&T
R1-2105663
	Proposal 4: DL power control assistance information should be specified to inform the parent node of the available dynamic range at the child node for subsets of the IAB‐DU time and/or spatial resources (e.g. beam/panel granularity).

	NTT DOCOMO, INC.
R1-2105717
	Proposal 4: Assistant information for DL power control at parent node can be semi-statically and/or dynamically reported by IAB-node for simultaneous MT and DU reception.
• Assistance information for DL power of parent node can be semi-statically and/or dynamically reported by IAB-node for simultaneous MT and DU reception, e.g. IAB-node configures a target DL received power at MT based on a target/actual UL received power at DU, and reports target DL received power/DL power information to a parent node.
Proposal 5: Additional information for UL power control at parent node should be considered for simultaneous and non-simultaneous operations of MT and DU transmission with different transmission configurations.

	Lenovo, Motorola Mobility
R1-2105764
	Proposal 8: Support power control configurations at least for Case A and Case B multiplexing.
Proposal 9: The downlink power control signaling from the IAB node to the parent node includes a power offset value as well as reference power and spatial information.
Proposal 10: Parent node can respond to the IAB node indicating a granted power offset as well as reference power and spatial information.

	Ericsson
R1-2105839
	Observation 11 A parent IAB node may be faced with a too high dynamic range if the signal of a strong (wide area) IAB-MT is received simultaneously as the one of a weaker (local area) IAB-MT or a UE. Providing information to the parent IAB-DU about the transmit power dynamic range of the IAB-MT could be beneficial.
Observation 12 The IAB-MT’s transmit power in relation to the IAB-DU’s transmit power may affect an IAB node’s capability for simultaneous operation.
Proposal 11 Complement the Power Headroom Report with dynamic range information of IAB node.
Proposal 12 To assist simultaneous operation of an IAB node, report a preferred dynamic range necessary to maintain simultaneous operation together with the PHR reported to the parent IAB node.



Enhanced UL power control
The majority view (at least from 8 companies) is to specify enhancements to legacy UL power control mechanism, only 2 companies suggested no change is needed. 

FL Proposal 3.1:
Support an IAB-node indicating information to assist with its MT’s UL TX power control.
· FFS: Type of assistance information (indicated for a multiplexing scenario):
· Option 1. Desired TX power
· Option 2. Offset to a baseline PHR
· Option 3. Desired dynamic range
· FFS: whether this information is provided to the parent-node, the CU, or both.


At least 3 companies suggested to specify multiple sets of control parameters associated with different multiplexing scenarios, and/or resources.

FL Proposal 3.2:
Specify separate UL TX power control parameters for different multiplexing scenarios and/or time resources.



Enhanced DL power control
RAN1 #104-e agreed to support assistance information to assist with the DL power control of the parent-node. Companies provided their views on the related FFS items. The following FL proposals reflect the majority views on the remaining items.

Regarding the type of assistance information, majority of the companies (at least 5) suggested it should be in terms of desired received power and/or power adjustment. One company proposed to indicate preferred CSI-RS resource, and another company suggested to indicate available dynamic range.
FL Proposal 3.3:
The information to assist DL power control of the parent-node is indicated in terms of desired received power and/or desired power adjustment. 

Regarding the applicability of assistance information, the majority view is to associate it to the multiplexing scenarios, and/or beams.
FL Proposal 3.4: 
The information to assist DL power control of the parent-node is indicated in association with
· Option 1: multiplexing scenarios,
· Option 2: spatial resources (i.e., beam-specific)

The majority view is that this information should be indicated to the parent-node.
FL Proposal 3.5:
The information to assist DL power control of the parent-node is indicated by the IAB-MT to the parent-node DU.


Several companies (at least 3) further suggested to enhance DL power control, as summarized in FL proposal 3.7.
FL Proposal 3.6:
Enhance DL power control using the following options,
· Option 1. specify separate DL TX power parameters for different beams, 
· Option 2. Parent-node indicates its DL TX power adjustment (in response to receiving the assistance information)



Central power control coordination
Several companies (at least 4) suggested specifying mechanisms for the CU to coordinate the IAB-node’s TX power – e.g. via setting limits on the max MT’s or DU’s TX power. 

FL Proposal 3.7:
Support CU indicating information to coordinate the DL/UL power control.
· FFS: type of information (e.g., max DL and/or UL TX power)









