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Regarding timing alignment and synchronization, RAN1#103e has made the following agreements [1]. 
· 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
· 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
· 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
· Case 6 timing mode operation at an IAB-node is controlled by the parent node to which the UL transmission is intended for.
Regarding power control for simultaneous operation of IAB-node’s child and parent links, RAN1#103-e has made the following agreements [1]. 
· 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.
Regarding interference management, RAN1#103-e has made the following agreements [1].
· 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.
· 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.
· 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.)
In this contribution, based on those discussion and proposal, we further elaborate on power control mechanisms to support IAB-node’s simultaneous operation. 
Support for Case#6 and Case#7 Timing Alignment
RAN1#102e has agreed to support Case#6 timing for simultaneous MT-TX/DU-TX operation and Case#7 timing for simultaneous MT-RX/DU-RX operation. RAN1#103e further agreed to rely on OTA timing synchronization mechanisms to support IAB-node operating in Case#6 timing and child IAB node when its parent operating in Case#7 timing. We further discuss corresponding TA and signalling enhancements for OTA timing synchronization to achieve Case#6 and Case#7 timing alignment. 
Case#7 Timing for Simultaneous MT-RX/DU-RX
For an IAB node operating in Case#7 timing mode, the main issues are on its child IAB node (Case#7 TA at child-MT may be negative and how to decide child-DU’s DL TX timing). In Figure 2.1, we show the Case#7 timing relationship with some notations explained as follows. 
· : The original Case#1 TA at child-MT to make IAB node operating at Case#1 timing mode 
· : The absolute Case#7 TA at child-MT to make IAB node operating at Case#7 timing mode
· : parent link propagation delay
· : child link propagation delay 
The IAB-MT RX timing is related to parent link propagation delay . The child-MT TX has timing advance control (original Case#1 timing) of with child link propagation delay . To achieve Case#7 timing for simultaneous MT-RX/DU-RX at IAB node, its child-MT’s TX timing needs to be shifted so that the IAB-DU RX timing can be aligned to IAB-MT RX timing. The shifting offset from Case#1 TA to Case#7 TA at child-MT can be easily calculated as 
                                                                    2                                                (1)
The Case#7 TA at child-MT will become
                                                                                                 (2)
As there is no fixed relationship between propagation delay at parent link () and child link (), the Case#7 TA at child-MT in Eq.(2) may be negative, which is one issue needs to be addressed for Case#7 timing. Another issue to enable Case#7 timing at an IAB node is that, when its child IAB MT’s TA is changed from Case#1 TA to Case#7 TA, it will cause issue to decide child-DU’s DL TX timing. In addition, the IAB node with Case#7 timing may also need to address the issue of different DU RX timing from child nodes shifted to Case#7 TA and legacy child nodes which are still in Case#1 TA. 
In summary, the following possible issues need to be addressed to support Case#7 timing at an IAB node: 
· Issue 1: The child-MT may have negative Case#7 TA value. 
· Issue 2: The child IAB node may have issue deciding child-DU’s DL TX timing with Case#7 TA. 
· Issue 3: The IAB node may have different IAB-DU RX timing for child nodes shifted to Case#7 TA and legacy child nodes which are still in Case#1 TA.
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Figure 2.1: Case#7 for MT RX/DU RX timing alignment illustration
TR38.874 has identified three solutions to enable Case#7 timing [2]:
· Alt 1: Introduce negative initial time alignment (TA) for IAB-nodes, to be applied to child nodes of the IAB-node applying case #7 timing;
· Alt 2: Apply a positive TA that enables symbol alignment, but not slot alignment, between the DL reception and the UL reception at the IAB-node;
· Alt 3: Signalling of a relative offset w.r.t the most recent TA value, to be applied to child nodes of the IAB-node applying case #7 timing to achieve an effective negative TA.
All three alternatives can address issue 3 by time multiplexing Case#1 and Case#7 uplink transmission for different child nodes.
For Alt.1, the absolute Case#7 TA (which can be negative) is transmitted to the child-MT and the range of TA needs to be changed. Then, the range of  also needs to be changed correspondingly, to make sure the child-DU’s DL TX timing calculated based on  always unchanged and be the one-way propagation delay. There will be several issues with this alternative. Firstly, both the ranges of TA and  need to be changed. Secondly, there will be sudden changes of TA and  values to the child-MT when an IAB node switching from Case#1 timing to Case#7 timing. The TA averaging scheme based on averaging across a time window may fail under this kind of TA sudden change. Thirdly, TA and  are not guaranteed to be transmitted together. The child-DU’s DL TX timing needs to be calculated either based on  or based on . If () pair gets mis-matched for Case#1 and Case#7, there will be severe error of child-DU’s DL TX timing. 
Hence, there will be the following issues with Alt.1 of transmitting absolute Case#7 TA (may be negative) to a child-MT. 
· Issue1: Both the ranges of TA and  need to be changed in the specification. 
· Issue2: There will be sudden changes of TA and  values to the child-MT when an IAB node switching from Case#1 timing to Case#7 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in child-DU’s DL TX timing calculation. 
For Alt.2, child IAB node may still have similar issues in deciding its DL TX timing if the Case#1 TA has been changed for symbol-level alignment. In addition, symbol-level alignment is not sufficient in case self-interface cancelation need to be applied.  
For Alt.3, the original Case#1 TA is always transmitted to calculate child-DU’s DL TX timing and there will be no range changes with Rel-16 TA and . An additional TA offset is transmitted, so that child-MT TX timing can be decided based on . 
Let’s further investigate the TA offset value in Eg. (1). In Rel-16 IAB WI discussion [3], The TA// relationship for Case#1 timing has been given as Figure 2.2, which shows 
                                                                    2                                                                  (3)
where  is the UL to DL switching gap and , which leads to . Hence, the shifting offset 2 from Case#1 TA to Case#7 TA in Eq.(1)  is always positive. 
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Figure 2.2 TA// relationship for Case#1 timing [3]
Hence, Alt.3 actually remains the original Case#1 TA with an additional positive TA offset transmission to child-MT, which is preferred to enable Case#7 timing at an IAB node. 
Observation 1: The following possible issues need to be addressed to enable Case#7 timing at an IAB node: 
· Issue 1: The child-MT may have negative Case#7 TA value. 
· Issue 2: The child IAB node may have issue deciding child-DU’s DL TX timing with Case#7 TA. 
· Issue 3: The IAB node may have different IAB-DU RX timing for child nodes shifted to Case#7 TA and legacy child nodes which are still in Case#1 TA.
Observation 2: There will be the following issues with Alt.1 of transmitting absolute Case#7 TA (may be negative) to a child-MT. 
· Issue1: Both the ranges of TA and  need to be changed in the specification. 
· Issue2: There will be sudden changes of TA and  values to the child-MT when an IAB node switching from Case#1 timing to Case#7 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in child-DU’s DL TX timing calculation. 
Observation 3: Although the absolute Case#7 TA value at a child MT may be negative, the child-MT TX shifting offset from Case#1 TA to Case#7 TA is a positive value.
Proposal 1: To support Case#7 timing at an IAB node, the following solution is preferred: 
· Always transmitting Case#1 TA to its child-MT. Both the ranges of Rel-16 TA and  are unchanged to calculate child-DU’s DL TX timing. 
· An additional positive TA offset is transmitted to its child-MT, so that child-MT TX timing can be decided based on .
· The IAB node will time multiplexing uplink transmission at different child nodes with Case#1 TA and calculated Case#7 TA. 
Case#6 Timing for Simultaneous MT-TX/DU-TX
[bookmark: _Hlk54209924]For an IAB node operating in Case#6 timing mode, the main issues are on the IAB node itself (Whether Case#6 TA need to be transmitted to IAB-MT and how to decide IAB-DU’s DL TX timing). In Figure 2.3, we show the Case#6 timing relationship with some notations explained as follows. 
· : The original Case#1 TA at IAB-MT to make IAB node operating at Case#1 timing mode 
· : The absolute Case#6 TA at IAB-MT to make IAB node operating at Case#6 timing mode
· : parent link propagation delay
IAB MT TX timing (original Case#1 timing) has timing advance control of with parent link propagation delay . To achieve Case#6 timing for simultaneous MT-TX/DU-TX at an IAB node, the IAB-MT’s TX timing needs to be shifted to align with IAB-DU’s TX timing. The shifting offset from Case#1 timing to Case#6 timing can be easily calculated as
                                                                                                                (4)
The Case#6 TA at IAB-MT will become
                                                                                               (5)
Both the TA offset and the Case#6 TA are positive values. There will be the following possible issues to enable Case#6 timing at an IAB node: 
· Issue 1: The IAB node may have issue deciding IAB-DU’s DL TX timing with Case#6 TA.
· Issue 2: The parent IAB node may have different parent-DU RX timing for IAB nodes shifted to the new Case#6 timing and legacy IAB nodes which are still in Case#1 timing. 
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Figure 2.3: Case#6 for MT TX/DU TX timing alignment illustration
There can be the following solutions to support Case#6 timing at an IAB node: 
· Alt 1: Transmitting the absolute Case#6 TA from the parent. 
· Alt 2: Always transmitting Case#1 TA from the parent with an additional positive TA offset.
In both solutions, the parent node needs to time multiplexing uplink transmission at different IAB nodes with Case#1 timing and Case#6 timing. 
For Alt.1, when Case#6 TA are transmitted instead of Case#1 TA, there can be two schemes to decide IAB-DU DL TX timing: 
1) The IAB node should not calculate its DL TX timing based on Case#6 TA. 
In this scheme, additional signaling is needed from parent-DU to inform the IAB node not to adjust DL TX timing based on the Case#6 TA. 
2)  needs to be changed correspondingly to Case#6 TA, to make sure IAB-DU’s DL TX timing calculated based on  always unchanged to be the one-way propagation delay. 
In this scheme, similarly to Case#7 TA discussion, there will be sudden changes of TA and  values to the IAB-MT when an IAB node switching from Case#1 timing to Case#6 timing. The TA averaging scheme based on averaging across a time window may fail under this kind of TA sudden change. In addition, TA and  are not guaranteed to be transmitted together. The IAB-DU’s DL TX timing needs to be calculated either based on  or based on . If () pair gets mis-matched for Case#1 and Case#6, there will be severe error of IAB-DU’s DL TX timing. 
Hence, there will be the following issues with Alt.1 of transmitting absolute Case#6 TA to an IAB-MT. 
· Issue1: Additional signaling is needed from parent-DU to inform the IAB node not to adjust DL TX timing based on the Case#6 TA. 
· Issue2: There will be sudden changes of TA and  values to IAB-MT when an IAB node switching from Case#1 timing to Case#6 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in IAB-DU’s DL TX timing calculation. 
For Alt.2, the original Case#1 TA is always transmitted to calculate IAB-DU’s DL TX timing and there will be no range changes with Rel-16 TA and . An additional TA offset can be transmitted, so that IAB-MT TX timing can be decided based on . Note that, although the additional positive TA offset may not be needed to be transmitted for Case#6 timing since  can be calculated based on IAB-DU DL TX timing calculation  = , we prefer to transmit the additional positive TA offset based on the following two reasons. 
1) It has been agreed in RAN1#103-e that Case 6 timing mode operation at an IAB-node is controlled by the parent node, transmitting the timing offset is a way to control an IAB-node to switch from Case#1 timing to Case#6 timing. 
2) A unified TA transmission scheme (always transmitting Case#1 TA with an additional positive TA offset) can be applied for both Case#6 and Case#7 timing. 
Observation 4: The following possible issues need to be addressed to support Case#6 timing at an IAB node: 
· Issue 1: The IAB node may have issue deciding IAB-DU’s DL TX timing with Case#6 TA.
· Issue 2: The parent IAB node may have different parent-DU RX timing for IAB nodes shifted to the new Case#6 timing and legacy IAB nodes which are still in Case#1 timing. 
Observation 5: There will be the following issues with Alt.1 of transmitting absolute Case#6 TA to an IAB-MT. 
· Issue1: Additional signaling is needed from parent-DU to inform the IAB node not to adjust DL TX timing based on the Case#6 TA. 
· Issue2: There will be sudden changes of TA and  values to IAB-MT when an IAB node switching from Case#1 timing to Case#6 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in IAB-DU’s DL TX timing calculation. 
Proposal 2: To support Case#6 timing at an IAB node, the following solution is preferred: 
· Always transmitting Case#1 TA to IAB-MT. Both the ranges of Rel-16 TA and  are unchanged to calculate IAB-DU’s DL TX timing. 
· An additional positive TA offset is transmitted to IAB-MT for parent node to control Case#6 timing at an IAB node, so that IAB-MT TX timing can be decided based on .
· The parent node will time multiplexing uplink transmission at different IAB nodes with Case#1 timing and Case#6 timing. 
Proposal 3: A unified TA transmission scheme (always transmitting Case#1 TA with additional positive TA offset) can be applied for both Case#6 and Case#7 timing.  
Power Control to Support IAB-node’s Simultaneous Operation 
For the four FFS power control mechanisms agreed in RAN1#103e (DL/UL power control with assistance information from the child node; DL/UL power control with assistance information from the parent node), we rewrite those FFS mechanism as P1/P2/P3/P4, which are illustrated in Figure 3.1. 
· P1: DL power control with assistance information from the child node 
· P2: DL power control with assistance information from the parent node 
· P3: UL power control with assistance information from the child node 
· P4: UL power control with assistance information from the parent node 
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Figure 3.1: Illustration of four power control mechanism for further study in RAN1#103e
P1: child node assisted DL power control
For DL power control mechanism P1 in Figure 3.1, since there is no DL power control mechanism defined in existing specification, we may need to first design baseline DL power control mechanisms [4], which naturally have assisted information from child node. 
Similar to UL power control, there can be open-loop and closed-loop DL power control mechanisms, which can be applied for different DL channels/DL signals. In open-loop DL power control mechanism (illustrated in Figure 3.2), the IAB DU’s DL transmission power setting algorithm will be based on some configured parameters and UL reference signal measurement for path-loss calculation. The parameter configurations can include UL reference signal power, target DL reception power, fractional path-loss compensation factor, etc. 
[image: ]
Figure 3.2: Open-loop DL power control illustration

In closed-loop DL power control mechanism (illustrated in Figure 3.3), there will be additional transmit power control (TPC) command transmitted from child MT to IAB DU according to IAB DU’s DL transmission measurements. The  DU’s DL transmission power setting algorithm will be based on the configured parameters, UL reference signal measurement for path-loss calculation and TPC command. 

[image: ]
Figure 3.3: Closed-loop DL power control illustration
Regarding the implementation of baseline DL power control mechanisms, parameter configurations related to IAB  DL power control can be signaled from child MT to IAB DU through L1/L2 signaling, or notified by the CU to the IAB node through RRC signaling or F1AP signaling; SRS can be applied as UL reference signal for PL calculation; TPC command can be transmitted through UCI or MAC CE.    
With the baseline DL power control mechanisms defined, P1 in Figure 1 has been naturally fulfilled as child MT can send dynamic TPC command (in closed-loop DL power control mechanism) to IAB DU to adjust the IAB DU’s DL TX power for at least RX imbalance mitigation at the child node. 
Proposal 4: Baseline DL power control mechanisms (open-loop and closed-loop DL power control) should be supported to fulfil child node assisted DL power control.  
P2: parent node assisted DL power control
We further investigate P2 (parent node assisted DL power control) for at least TX imbalance mitigation at IAB node.  In MT TX/DU TX simultaneous operation, the received signal at parent DU may have interference coming from DU’s DL transmission. With current UL power control, parent DU can send dynamic TPC for MT to increase its UL transmission power. However, the UL transmission power is limited by the UE/MT capability and may not fully solve this issue. Hence, besides TPC for MT, TPC for DU can be introduced from parent DU to IAB MT to inform the IAB DU to adjust its DL transmission power, as shown in Figure 3.4. 
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Figure 3.4: TPC for DU from parent DU to IAB MT

Proposal 5: Introduce TPC for DU from parent DU to IAB MT for parent node assisted DL power control.  
P3/P4: child node or parent node assisted UL power control
We illustrate the UL power control mechanisms (open-loop and closed-loop) supported in current specification for an IAB MT or UE in Figure 3.5 and Figure 3.6. In open-loop UL power control, the parent DU send DL RS to an IAB MT or UE. With parameter configuration including DL RS signal power, target UL reception power and fractional path-loss compensation factor, the IAB MT or UE can figure out its UL transmission power accordingly. In closed-loop UL power control, additional dynamic TPC command will be transmitted according to the IAB MT or UE’s UL transmission measurements. 
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Figure 3.5: Open-loop UL power control illustration
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Figure 3.6: Closed-loop UL power control illustration
For P3 (child node assisted UL power control) in Figure 3.1, with MT TX/DU TX imbalance, the received signal at IAB DU may have interference coming from child DU’s DL transmission. This will be reflected in the child MT’s UL transmission measurements naturally and the IAB DU can send TPC command to adjust the child MT’s UL transmission power. The UL transmission measurements and dynamic TPC command are already included in existing closed-loop UL power control mechanism. 
For P4 (parent node assisted UL power control) in Figure 3.1, with MT RX/DU RX imbalance, the received signal at IAB DU may have interference coming from parent DU’s DL transmission. This will also be reflected in the child MT’s UL transmission measurements naturally and the IAB DU can send TPC command to adjust the child MT’s UL transmission. 
Proposal 6: Child node assisted or parent node assisted UL power control can be fulfilled with existing UL power control mechanisms.   
Interference Management
RAN1#104 has agreed to further discuss interference management for different scenarios including inter-IAB scenarios, interference to non-IAB nodes and intra-IAB-node (self-interference) scenarios. 
Inter-IAB scenarios
For inter-IAB scenarios: MT to MT, DU to DU, DU to MT, and MT to DU are included, which also corresponds to the four cases agreed in RAN1#93 and illustrated in Figure 4.1.
· Case 1 (MT to MT): Victim IAB node is receiving in DL in the backhaul link, interfering IAB node is transmitting in UL in the backhaul link.
· Case 2 (DU to MT): Victim IAB node is receiving in DL in the backhaul link, interfering IAB node is transmitting in DL in the access link.
· Case 3 (MT to DU): Victim IAB node is receiving in UL in the access link, interfering IAB node is transmitting in UL in the backhaul link.
· Case 4 (DU to DU): Victim IAB node is receiving in UL in the access link, interfering IAB node is transmitting in DL in the access link.
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Figure 4.1: Inter-IAB scenarios illustration
For Case 1 (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 directly reused. 
For Case 2 (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 directly reused. 
For Case 3 (MT to DU) interference management, since there are no BS measurements defined in current specifications for UE to BS interference, we cannot reuse Rel-16 CLI or interference management methods and additional enhancements are needed. For example, the victim IAB-DU can be informed with interfering IAB-MT’s SRS/DM-RS configuration and perform measurements accordingly. 
For Case 4 (DU to DU) interference management, the comparable problem of BS to BS interference in Rel-16 NR is approached with network coordination mechanism (e.g., exchange of intended DL/UL configuration) and can be left to implementation. Hence in Rel-17 IAB, we need to first discuss whether to use similar network coordination mechanism and leave for implementation or need to specifically define DU measurements for DU to DU interference management. 
Proposal 7: 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 directly reused.   
Proposal 8: 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 directly reused.   
Proposal 9: For MT to DU interference management, we cannot reuse Rel-16 CLI or interference management methods and additional enhancements are needed (e.g., the victim IAB-DU can be informed with interfering IAB-MT’s SRS/DM-RS configuration and perform measurements accordingly). 
Proposal 10: For DU to DU interference management, discuss whether to use network coordination mechanism and leave for implementation or need to specifically define DU measurements. 
Interference to non-IAB nodes scenarios
For interference to non-IAB nodes scenarios, including 
· Case 5 (IAB-DU to non-IAB-DU): Victim non-IAB-DU is receiving in UL, interfering IAB node is transmitting in DL in the access link.
· Case 6 (IAB-MT to non-IAB-DU): Victim non-IAB-DU is receiving in UL, interference IAB node is transmitting in UL in the backhaul link.
For Case 5 (IAB-DU to non-IAB-DU) interference management, it will be similar to inter-IAB interference Case 4 (DU to DU). In Rel-17 IAB, we need to first discuss whether to use network coordination mechanism and leave for implementation or need to specifically define DU measurements for IAB-DU to non-IAB-DU interference. 
For Case 6 (IAB-MT to non-IAB-DU) interference management, it will be similar to inter-IAB interference Case 3 (MT to DU). Since there are no BS measurements defined in current specifications for UE to BS interference, we cannot reuse Rel-16 CLI or interference management methods and additional enhancements are needed. For example, the victim non-IAB-DU can be informed with interfering IAB-MT’s SRS/DM-RS configuration and perform measurements accordingly. 
Proposal 11: For interference to non-IAB nodes scenarios, 
· Methods for inter-IAB DU to DU interference management can be applied to IAB-DU to non-IAB-DU interference management;
· Methods for inter-IAB MT to DU interference management can be applied to IAB-MT to non-IAB-DU interference management. 
Intra-IAB-node (self-interference) scenarios 
For intra-IAB-node (self-interference) scenarios (e.g., interference between an IAB-DU and an IAB-MT of an IAB-node), the self-interference issue may be mitigated by implementation, for example, isolation between two panels used by the IAB-DU and IAB-MT.  Consider the workload and timeline of Rel-17 IAB, we suggest leaving this issue for implementation. 
Proposal 12: For intra-IAB-node (self-interference) scenarios, we suggest leaving this issue for implementation considering the workload and timeline of Rel-17 IAB. 
Conclusion
In this contribution, we discussed mechanisms to support Case#6 and Case#7 timing, power control for IAB-node’s simultaneous operation and interference management issues.  It is summarized by the following observations and proposals. 
Observation 1: The following possible issues need to be addressed to enable Case#7 timing at an IAB node: 
· Issue 1: The child-MT may have negative Case#7 TA value. 
· Issue 2: The child IAB node may have issue deciding child-DU’s DL TX timing with Case#7 TA. 
· Issue 3: The IAB node may have different IAB-DU RX timing for child nodes shifted to Case#7 TA and legacy child nodes which are still in Case#1 TA.
Observation 2: There will be the following issues with Alt.1 of transmitting absolute Case#7 TA (may be negative) to a child-MT. 
· Issue1: Both the ranges of TA and  need to be changed in the specification. 
· Issue2: There will be sudden changes of TA and  values to the child-MT when an IAB node switching from Case#1 timing to Case#7 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in child-DU’s DL TX timing calculation. 
Observation 3: Although the absolute Case#7 TA value at a child MT may be negative, the child-MT TX shifting offset from Case#1 TA to Case#7 TA is a positive value.
Observation 4: The following possible issues need to be addressed to support Case#6 timing at an IAB node: 
· Issue 1: The IAB node may have issue deciding IAB-DU’s DL TX timing with Case#6 TA.
· Issue 2: The parent IAB node may have different parent-DU RX timing for IAB nodes shifted to the new Case#6 timing and legacy IAB nodes which are still in Case#1 timing. 
Observation 5: There will be the following issues with Alt.1 of transmitting absolute Case#6 TA to an IAB-MT. 
· Issue1: Additional signaling is needed from parent-DU to inform the IAB node not to adjust DL TX timing based on the Case#6 TA. 
· Issue2: There will be sudden changes of TA and  values to IAB-MT when an IAB node switching from Case#1 timing to Case#6 timing, which may fail the TA averaging across a time window. 
· Issue3: TA and  are not guaranteed to be transmitted together, which may cause severe error in IAB-DU’s DL TX timing calculation. 
Proposal 1: To support Case#7 timing at an IAB node, the following solution is preferred: 
· Always transmitting Case#1 TA to its child-MT. Both the ranges of Rel-16 TA and  are unchanged to calculate child-DU’s DL TX timing. 
· An additional positive TA offset is transmitted to its child-MT, so that child-MT TX timing can be decided based on .
· The IAB node will time multiplexing uplink transmission at different child nodes with Case#1 TA and calculated Case#7 TA. 
Proposal 2: To support Case#6 timing at an IAB node, the following solution is preferred: 
· Always transmitting Case#1 TA to IAB-MT. Both the ranges of Rel-16 TA and  are unchanged to calculate IAB-DU’s DL TX timing. 
· An additional positive TA offset is transmitted to IAB-MT for parent node to control Case#6 timing at an IAB node, so that IAB-MT TX timing can be decided based on .
· The parent node will time multiplexing uplink transmission at different IAB nodes with Case#1 timing and Case#6 timing. 
Proposal 3: A unified TA transmission scheme (always transmitting Case#1 TA with additional positive TA offset) can be applied for both Case#6 and Case#7 timing.  
Proposal 4: Baseline DL power control mechanisms (open-loop and closed-loop DL power control) should be supported to fulfil child node assisted DL power control.  
Proposal 5: Introduce TPC for DU from parent DU to IAB MT for parent node assisted DL power control.  
Proposal 6: Child node assisted or parent node assisted UL power control can be fulfilled with existing UL power control mechanisms.   
Proposal 7: 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 directly reused.   
Proposal 8: 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 directly reused.   
Proposal 9: For MT to DU interference management, we cannot reuse Rel-16 CLI or interference management methods and additional enhancements are needed (e.g., the victim IAB-DU can be informed with interfering IAB-MT’s SRS/DM-RS configuration and perform measurements accordingly). 
Proposal 10: For DU to DU interference management, discuss whether to use network coordination mechanism and leave for implementation or need to specifically define DU measurements. 
Proposal 11: For interference to non-IAB nodes scenarios, 
· Methods for inter-IAB DU to DU interference management can be applied to IAB-DU to non-IAB-DU interference management;
· Methods for inter-IAB MT to DU interference management can be applied to IAB-MT to non-IAB-DU interference management. 
Proposal 12: For intra-IAB-node (self-interference) scenarios, we suggest leaving this issue for implementation considering the workload and timeline of Rel-17 IAB. 
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