[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 101-e	R4-2118437
Electronic Meeting, November 01-12, 2021

Source:	ZTE Corporation
Title:          Discussion on timing issues for simultaneous operation of IAB
Agenda Item:	8.17.2.2
Document for:	Discussion
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 #100-e meeting, issues of timing for simultaneous operation were identified[1] as following:
	Way forward:
Timing error between IAB-DU and IAB-MT transmission within one node for timing case#6:
· Timing error between IAB-DU and IAB-MT simultaneous transmission is to be considered as new dedicated RAN4 requirement to be decided to capture it in which section in TS38.174.
· Study on associated test configuration and test model in performance part if the core requirement is agreed.
· Take 3us as starting point for maximum Timing error between IAB-DU and IAB-MT simultaneous transmission
· To review this value if improvement needed dependent on RAN1 agreement
Timing error between parent IAB-DU and child node IAB-DU transmission:
· It is acknowledged that for shared hardware architecture, the parent IAB node can tolerate the certain value of timing error uncertainty between its child IAB node and its own DL timing
· FFS on the value of time error tolerance on parent IAB node 
· To investigate if this has already been covered in Rel-16 cell phase synch requirement and can be ensured in legacy release.
· No RAN4 RF requirement impact is expected due to this currently. 
This can be reviewed if update needed due to further agreement in RAN1


There are 2 Te to be discussed. For the convenience of discussion, here we define the Te between MT UL Tx timing and DU DL Tx timing as Te1 and Te between parent DU Tx timing and child DU Tx timing as Te2. The Te1 and Te2 will put impact on parent DU UL Rx. As an agreement for Case 6 timing was reached in RAN1# 106-e meeting as below[2].

	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)


When IAB operates case 6 timing, the impact on Rx timing of its parent node should 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 parent node will lose the UL timing control based one the understanding of the agreement.
Observation 1: Parent node will not control UL Tx timing of its child node when the child node operates in Case 6 timing.
If 3us timing error is determined for Te1, parent will not get the precise Rx timing even if Te2 are perfectly timing aligned. 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 the timing difference for Te1 or Te2.  

Observation 2: Te is selected to guarantee the 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 following 2 option.
Option 1: Define Te for one SCS which may be called reference SCS and Te can be scaled base on u.
Option 2: Define a absolute Te which is smaller than 3us without considering SCS.
Proposal 1: The following option can be considered for Te determination.
Option 1: Define Te for one SCS which may be called reference SCS and Te can be scaled base on u.
Option 2: Define an absolute Te which is smaller than 3us without considering SCS.


3. Conclusion
Based on the analysis, the following observation and proposal are given:
Observation 1: Parent node will not control UL Tx timing of its child node when the child node operates in Case 6 timing.
Observation 2: Te is selected to guarantee the UL Rx of the parent node when child node operates in Case 6 timing.
Proposal 1: The following option can be considered for Te determination.
Option 1: Define Te for one SCS which may be called reference SCS and Te can be scaled base on u.
Option 2: Define an absolute Te which is smaller than 3us without considering SCS.
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