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1 Introduction

A new work item on “Enhancements to Integrated Access and Backhaul for NR” was approved in RAN#86 [1]. One of main objectives in the work item is to specify IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links to support simultaneous operations by IAB-node’s child and parent links as follows: 
· 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 remaining issues for timing and interference management to support simultaneous transmission and/or receptions of IAB in Rel-17 and provide our views.
2 Discussions 
2.1 Timing
In Rel-16, backhaul DL transmission timing is aligned across Donor/Parent IAB and child IAB which was called as Case #1 timing. As shown in Figure 1, backhaul DL transmission timing is defined as Backhaul DL TX timing = Backhaul DL RX timing – T1 where T1=TA/2 – Tg/2, and Tdelta= – Tg/2.
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Figure 1: Backhaul DL TX timing alignment adopted in Rel-16
In RAN1#106-e, the following agreement was made for Case 6 timing:

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)

Depending on the above agreement, a remaining aspect is whether or not there is a need for additional specifications for OTA synchronization. Regarding how to maintain DL synchronization at the IAB DU, our view is that it may be fully up to parent IAB DU and there is no clear need to enhance Rel-16 OTA synchronization in Rel-17. According to the following agreement, the parent IAB DU can explicitly indicate when Case 6 timing is performed at the IAB node for specific time resource.
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 parent IAB DU can indicate the latest TA and T_delta based on Rel-16 OTA timing synchronization mechanism right before Case 6 timing is performed at the IAB node. According to the TA and T_delta, the IAB node can maintain DL synchronization with the parent IAB DU during a duration when Case 6 timing is performed. On the other hand, in case the parent IAB DU estimates DL synchronization based on the latest TA and T_delta may not be valid any more and then the TA or T_delta should be updated, the parent IAB DU can indicate a switching from Case 6 timing to Case 1 timing. With this reason, it is suggested to keep the Rel-16 OTA synchronization in Rel-17.
Proposal 1: Keep the Rel-16 OTA synchronization in Rel-17.
In RAN1#106-e, the following was agreed for Case 7 timing at the parent node:
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.

Regarding the details of the offset for Case 7 timing, our view is that IAB MT Tx timing in Case 7 timing can be obtained by reflecting timing advance mechanism and symbol level alignment and then a value for symbol level alignment can be considered as the offset. Therefore, our suggestions for the offset are as follows:
· Range: ~ up to two symbols for a SCS of 2μ∙15kHz
· Granularity: Same as one for timing advance mechanism [2], i.e., 16∙64Tc/2μ for a SCS of 2μ∙15kHz
· Signaling: Same as one for timing advance mechanism [2], i.e., MAC-CE
Proposal 2: The following is considered for the offset for Case 7 timing.
· Range: ~ up to two symbols for a SCS of 2μ∙15kHz

· Granularity: Same as one for timing advance mechanism [2], i.e., 16∙64Tc/2μ for a SCS of 2μ∙15kHz

· Signaling: Same as one for timing advance mechanism [2], i.e., MAC-CE
2.2 Interference management

In RAN1#103-e, the following agreement was made for interference management in IAB scenarios:
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.

In RAN1#106-e, further agreement was made:

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)

In Rel-16, two measurements (e.g., CLI-RSSI and SRS-RSRP) were introduced to address CLI (Cross-Link Interference) between different UEs in adjacent serving cells. Also, backhaul signaling between adjacent serving cells such as the UL-DL slot information was already agreed in RAN1. In addition, it was agreed that Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns. In general, spec. supports for CLI in Rel-16 can be utilized even for an IAB node. 
On the other hand, one possible enhancement can be to support SDM in simultaneous operations and then interference measurement for specific beams in reception perspective can be considered. For example, regarding MT-to-MT interference, the IAB MT with a certain reception beam which is interfered with some interference from an adjacent IAB MT can measure CLI-RSSI or SRS-RSRP with the certain reception beam and then the measurements per the reception beam can be reported to a donor/parent IAB. Based on the reporting, the donor/parent IAB can address the CLI interference appropriately, for example, MT scheduling on different resource/beam with no or less interference impacts.
On top of the MT-to-MT interference, other remaining interferences (e.g., MT-to-DU and DU-to-MT interference) can be basically up to implementation as in Rel-16 because they are not much different from conventional scenarios such as UE-to-gNB and gNB-to-UE interference, respectively. 
Proposal 3: For MT-to-MT interference, CLI measurement for reception beams can be considered in Rel-17.
3 Conclusions 

This contribution discusses necessary enhancements for NR IAB and then proposes the following depending on the discussion:
Proposal 1: Keep the Rel-16 OTA synchronization in Rel-17.
Proposal 2: The following is considered for the offset for Case 7 timing.
· Range: ~ up to two symbols for a SCS of 2μ∙15kHz

· Granularity: Same as one for timing advance mechanism [2], i.e., 16∙64Tc/2μ for a SCS of 2μ∙15kHz

· Signaling: Same as one for timing advance mechanism [2], i.e., MAC-CE
Proposal 3: For MT-to-MT interference, CLI measurement for reception beams can be considered in Rel-17.
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