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1 Introduction

In the last meeting, some agreements were made regarding on IAB node DL Tx timing determination [1]. In this contribution, we discuss remaining issues on timing alignment mechanism of IAB nodes.
	Agreements:

An IAB node should set its DL TX timing ahead of its DL Rx timing by TA/2 + T_delta

· T_delta is signalled from the parent node, where the value is intended to account for factors such the offset between parent DL Tx and UL Rx, if any due to factors such as Tx to Rx switching time, HW impairments, etc.

· TA is the timing gap between UL Tx timing and DL Rx timing, which is derived based on existing Rel-15 mechanism

· FFS (not necessarily an exhaustive list):

· value range and granularity of Tdelta

· need for aperiodic/periodic updates of Tdelta

· other timing impairment factors for adjusting IAB node timing to be included in Tdelta

· timing alignment when the IAB node has multiple parents

Note: once the design of the above FFS points is in a good shape, an LS to RAN4 may be necessary to solicit their input


2 DU downlink timing update
Based on the agreement in the last meeting, an IAB node determines its DU DL (Tx) timing to be ahead of its MT DL (Rx) timing by TA/2 + Tdelta.
Since the DU DL (Tx) timing may be varied from the initial setting because of oscillator error, it needs to be adjusted continuously based on its MT DL (Rx) timing. MT would perform operation to maintain DU (Rx) timing synchronization from downlink signal from the parent node. Then, when MT DL (Rx) timing is adjusted, DU DL (Tx) timing can be modified together. 
MT DL (Rx) timing also can be varied since 1) propagation delay from parent node and 2) timing gap between uplink reception and downlink transmission of parent node. Therefore, DU DL (Tx) timing needs to be updated after its initial setting and we can consider following ways.

· Option 1: DU DL (Tx) timing = MT DL (Rx) timing – (TA/2 + Tdelta)
DU DL (Tx) timing can be updated when TA value or Tdelta is updated. In this case, TA value can be updated for MT UL (Tx) timing adjustment, then DU DL (Tx) timing also be updated. Also, DU DL (Tx) timing is updated when Tdelta is reconfigured.
· Option 2: DU DL (Tx) timing = MT DL (Rx) timing – (TDU_DL,init + ΣΔTDU_DL)

On the other hand, DU DL (Tx) timing can be updated when its parent node determines the necessity of DU DL (Tx) timing update. The initial DU DL (Tx) timing can be set to ‘MT DL (Rx) timing – TDU_DL,init’ where TDU_DL,init is ‘TA/2 + Tdelta’. In this option, TA means the initial TA value obtained during initial access procedure. For DU DL (Tx) timing update, the parent node can configure ΔTDU_DL, when DU DL (Tx) timing adjustment is required. If ΔTDU_DL is configured, DU obtains ΣΔTDU_DL where ΣΔTDU_DL is accumulation of ΔTDU_DL configured by the parent node after the initial setting of DU DL (Tx) timing, and update its DU DL (Tx) timing to ‘MT DL (Rx) timing – (Tdelta,init + ΣΔTDU_DL)’.
Independent to which option is selected to update DU DL (Tx) timing, if DU DL (Tx) timing is changed, it is desirable not to be applied directly. If DU DL (Tx) timing is updated suddenly, its child node or access UE may have difficulty to adjusting its DL reception timing along the update. Therefore, it seems necessary to allow DU adjusts its downlink transmission timing slowly and smoothly.
Proposal 1: DU DL (Tx) timing is updated to ‘MT DL (Rx) timing – (TDU_DL,init + ΣΔTDU_DL)’ where TDU_DL,init is TA/2 + Tdelta and ΔTDU_DL is configured by parent node.
3 Conclusion 

In this contribution, we discussed about update of DU DL (Tx) timing and obtained following proposal.
Proposal 1: DU DL (Tx) timing is updated to ‘MT DL (Rx) timing – (TDU_DL,init + ΣΔTDU_DL)’ where TDU_DL,init is TA/2 + Tdelta and ΔTDU_DL is configured by parent node.
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