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1. Introduction
In this contribution, the analysis on the issue of timing for simultaneous operation between child link and parent link is provided.
2. Discussion
In RAN4 #101-e meeting, issues of timing for simultaneous operation were identified[1] as following:
	Agreement:
Baseline assumption: Introducing RF requirements for Timing error between own MT TX and DU TX should be defined for case#6 timing
· Pending on further checking whether existing cell phase sync requirements already cover above timing error
· Further check the timing error tolerance between the parent IAB-DU node and child IAB-MT
With above baseline assumption confirmed FFS on: 
-reference condition for this requirement 
-error requirement with below Alts 
· Alt1: 3us
· Alt2: cyclic prefix length of largest supported SCS
· Alt3: value as SCS dependent


With regard to timing difference between DUs, the existing cell phase sync means that the DL timing difference between DUs is 3us. In multiple hop IAB network, the DTT difference between parent node and child node will be smaller than 3us. The following is the conclusion reached in RAN 1# 95 meeting:
	Agreements:
Capture the following observation in the TR: With the assumption of a <=3us timing requirement across IAB nodes within overlapping coverage, TA-based OTA synchronization can support a multi-hop IAB network (up to 5 hops) for FR2. TA-based OTA synchronization may not be sufficient to support multiple hops in FR1.


From above agreement we can see that up to 5 hops need to be supported for FR2. The existing phase sync requirement defines the sync between DTT of different DUs and it does not define the Tx timing between MT and co-located DU.
The term of timing error tolerance between the parent IAB-DU node and child IAB-MT need to be clarified. In our understanding, the timing error tolerance means the timing uncertainty the IAB-DU UL Rx can tolerate.
When a child IAB node operates in case-1 or case-7 timing mode, the parent node can control the UL timing of its child MT. When a child IAB node operates in case-6 timing mode, the parent node will lose the UL timing control of its child MT. When an IAB operates in case 6 timing mode, the impact on UL Rx timing of its parent node need to be considered as parent node will assume the MT UL Tx timing of its child IAB node is aligned with the collocated DU DL Tx timing thus the DL Tx timing difference between parent DU and its child node DU will put impact on the parent DU UL Rx timing. The timing difference is depicted as figure 1.


Figure 1 timing difference factors between parent node and child node
From figure 1 we can find that 2 Te will put impacts on UL Rx timing uncertainty. Te1 in the figure is the timing uncertainty between MT Tx timing and the co-located DU Tx timing and Te2 is the timing uncertainty between parent DU Tx timing and child DU Tx timing.  
If 3us timing error is determined for Te2, parent will not get the precise Rx timing. For example, the CP duration for FR2 120kHz SCS is about 0.6us thus the Rx performance of parent node will be impacted if 3us is determined for Te2.  

Observation 1: Timing difference between parent node DL timing and child node DL timing will put impact on UL Rx of the parent node when child node operates in Case 6 timing.
In order to guarantee UL Rx of a parent node when child node operates in Case 6 timing we can consider the total impact of Te1 and Te2.
Proposal 1: The total impact of Te between parent DU DL timing and child DU DL timing and Te between DU DL timing and co-located MT UL timing need to be considered to ensure UL Rx timing of the parent DU.


3. Conclusion
Based on the analysis, the following observation and proposal are given:
Observation 1: Timing difference between parent node DL timing and child node DL timing will put impact on UL Rx of the parent node when child node operates in Case 6 timing.
Proposal 1: The total impact of Te between parent DU DL timing and child DU DL timing and Te between DU DL timing and co-located MT UL timing need to be considered to ensure UL Rx timing of the parent DU.
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