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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 to support simultaneous transmission and/or receptions of IAB in Rel-17 and provide our views.
2 Discussion 
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)

In RAN1#106b-e, the further agreement was made for Case 6 timing:
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”
A remaining aspect is to select an alternative for Case #6 timing mode, i.e., 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 and then Alt.1 is selected in Rel-17.
Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
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.

In RAN1#106b-e, further agreements were made for Case 7 timing:
Agreement

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

The granularity of Case 7 UL timing offset is the same as the UL TA granularity.
A remaining aspect is how to define the range for the offset. Our view is that IAB MT Tx timing in Case 7 timing can be obtained by reflecting timing advance mechanism and symbol level alignment to compensate the negative TA and then a value for symbol level alignment can be considered as the offset. Fundamentally, the negative TA can occur when a propagation delay (TP1) between parent and IAB node is larger than two times of a propagation delay (TP2) between IAB and child IAB node as shown in Figure 1. 
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Figure 1: Negative TA in Case #7 timing

The offset (Toffset) can be regarded as M*Tsymbol such that TA = – (TP1–2*TP2–M*Tsymbol) is equal to or larger than 0. Assuming TP2=0 in an extreme case, M can be determined based on TP1. If 30km distance at the maximum is considered between parent and IAB node, then, TP1= 196,745Tc. Taking into account the duration of one OFDM symbol with NCP in case of 15kHz is 141,312Tc (in the first OFDM symbol of a slot), at most two OFDM symbols are sufficient to handle any values within the maximum distance. Therefore, our suggestion for the offset is as follows:
· Range: ~ up to two OFDM symbols for a SCS of 2μ∙15kHz
Proposal 2: The following is supported for the offset for Case 7 timing.
· Range: ~ up to two OFDM symbols for a SCS of 2μ∙15kHz

3 Conclusions 

This contribution discusses necessary enhancements for NR IAB and then proposes the following depending on the discussion:
Proposal 1: No change or enhancement to the Rel-16 OTA synchronization specification is supported in Rel-17 for Case 6 timing.
Proposal 2: The following is supported for the offset for Case 7 timing.
· Range: ~ up to two OFDM symbols for a SCS of 2μ∙15kHz
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