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1. Introduction
At RAN#86 meeting, a new WID [1] on “Enhancements to Integrated Access and Backhaul” was approved. The detailed objectives for RAN1 are as follows.
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]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 this contribution, we discuss enhancements on IAB-node timing mode(s), extensions for DL/UL power control, and interference management to support simultaneous operation.

2. Discussion on enhancements on case #6 and #7 timing modes
2.1. Derivation of Tx timing of Case #6 timing mode
At the RAN1#106-e meeting, derivations of Tx timing for case #6 was discussed and following agreement was made [2].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”


At the RAN1 #106-e meeting, it was also agreed that the IAB-MT Tx timing for case #6 timing mode is set by the node to the timing obtained for the node’s DL Tx. Therefore, it is assumed that the legacy TA loop for the UEs and case #1 timing mode is always performed so that no specific TA loop for case #6 timing mode is expected. Therefore, IAB-DU OTA timing can be derived by the legacy TA loop and Rel-16 T_delta, so that no change to the Rel-16 OTA synchronization is supported in Rel-17 for case #6 timing mode. 

Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing (Alt 1).

2.2. Derivation of Tx timing of Case #7 timing mode
At the RAN1#106-e meeting, derivations of Tx timing for case #7 was discussed and following agreement was made [2].
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.


At the RAN1#106bis-e meeting, the value range of the offset was discussed. Example of timing relationship between Case #1 and #7 timing modes is shown in Fig.1. As shown in Fig.1, the time difference between Case #1 and Case #7 IAB-MT Tx timing is almost equals to the propagation delay between the grandparent node and the parent node. Therefore, the range of the offset value can be considered with the potential distance between the nodes. 

Proposal 2: The range of the offset value can be defined with considering the potential distance between grandparent node and parent node.
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Figure 1: Example of timing relationship between Case #1 and #7 timing mode.

3. Discussion on power adjustment between DU and MT
3.1. UL power adjustment
At the RAN1#106bis-e meeting, the signaling design of IAB-node UL power adjustment was discussed and following agreement was made [2].Agreement
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (e.g., SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)


The desired IAB-MT’s UL PSD range needs to be associated with a time resource when IAB-node desires the adjustment for the IAB-MT UL Tx power. As agreed at the RAN1#105-e meeting, IAB-node dynamically provides conditions/parameters to facilitate adaptation between multiplexing operation modes, so that the desired IAB-MT’s UL PSD range can be associated with the multiplexing modes, and other time related information (e.g. slot index, timing mode) is not necessary to avoid redundancy.

Proposal 3: Desired IAB-MT PSD range can be associated with multiplexing operation modes.

3.2. DL power adjustment
At the RAN1#106bis-e meeting, signaling design of IAB-node DL power adjustment was discussed and following agreements were made [2].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
The DL TX power adjustment, provided by the parent-node to IAB-MT, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode 
· MT’s DL beam (e.g., TCI state id, RS id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: DL signal/channel type
· FFS: slot index
· FFS: timing mode (e.g., Case-7 timing)


The information of DL Tx power adjustment reported from IAB-node to a parent node and indicated from the parent node to IAB-node needs to be associated with a time resource as well as the desired IAB-MT’s UL PSD range. For the information of DL Tx power adjustment, the multiplexing mode can be also associated and other time related information (e.g. slot index) is not necessary. Thus, we conclude following proposal.

Proposal 4: The information of DL Tx power adjustment reported from IAB-node to a parent node and indicated from the parent node to IAB-node can be associated with multiplexing operation modes.

4. Conclusion
In this contribution, we discussed enhancements on IAB-node timing mode(s), extensions for DUL power control, and interference management to support simultaneous operation. Based on the discussion, we made following proposals.

Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing (Alt 1).

Proposal 2: The range of the offset value can be defined with considering the potential distance between grandparent node and parent node.

Proposal 3: Desired IAB-MT PSD range can be associated with multiplexing operation modes.

Proposal 4: The information of DL Tx power adjustment reported from IAB-node to a parent node and indicated from the parent node to IAB-node can be associated with multiplexing operation modes.
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