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Introduction
[bookmark: _GoBack]In RAN4#94bis-e meeting there was discussion on the impact on synchronization accuracy due to IAB-MT frequency error requirement [1]. This contribution provides our understanding regarding this issue.  
Discussion   
In Feb RAN4#94e meeting the frequency error requirement for IAB-MT has already been agreed as relative requirement referred to received DL signal from donor Node [2]. And the IAB-DU will reuse BS requirement as on frequency error would be absolute requirement which is agreed in earlier discussion. Moreover, at beginning RAN4 also agree that the requirement should be defined as RF architecture agnostic way which is emphasized meeting by meeting.
Observation 1: frequency error was agreed for IAB-MT and IAB-DU several meetings ago with the common understanding as implementation agnostic way. 
However, concern is raised due to RAN1 agreement in [3] on “case 1” OTA timing for IAB-DU DL transmission as below. And the further suggestion is to bring RAN1/2 attention to include sync tier information in system.
	Agreements:
An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source. 
· It is up to implementation how an IAB node determines its DL-Tx timing from multiple tentative DL-Tx timing, each of which is derived based on one synchronization source. 




Obviously, this one is more related to IAB-DU cell phase synchronization accuracy requirement based on DL-TX timing from donor gNB and/or Parent IAB-DU(s) rather than others. And nothing need to be done on frequency error requirement itself. 
Observation 2: The agreement on multiple parents case only relates to IAB-DU DL cell phase sync accuracy requirement. 
Regarding the IAB-DU cell phase synchronization accuracy it is captured in TR38.174 as below:
	12.2.4 Cell phase synchronization accuracy
12.2.4.1 Introduction
Cell phase synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.

12.2.4.2 Requirements
The cell phase synchronization accuracy measured at IAB DU antenna connectors shall be better than 3 µs.




According to RAN1 agreement in last Oct there are two alternative interpretations with respect RAN4 synchronization requirement as:
· Alt1:  stick to 3us IAB-DU cell phase synchronization accuracy and how to ensure this up to IAB-DU implementation with respect to potential multiple sync sources.
· No other work group impact due to this agreement hence no LS from RAN1 regarding this.
· Alt2:  Sync tier information needed for child IAB-DU to select to most accurate sync source
· Somehow this will result in standardization in both RAN3 and RAN4 of which the LTE HeNB sync based on network listening can be taken as reference.
a. As captured in LTE RRM spec [4] the sync requirement for HeNB is defined as below. Whether further study needed for multiple sync parents case for IAB-MT?
	Table 7.4.2-2  Cell phase synchronization requirement for Home BS (TDD)
	Source Cell Type
	Propagation Distance
	Requirement 

	Small cell
	 500 m
	 3 s

	Large cell
	> 500 m
	1.33 + Tpropagation s



Note 1: 	Tpropagation is the propagation delay between the Home BS and the cell selected as the network listening synchronization source. In terms of the network listening synchronization source selection, the best accurate synchronization source to GNSS should be selected.
Note 2: 	If the Home BS obtains synchronization without using network listening, the small cell requirement applies.



b. The backhaul signaling regarding OTA sync based on network listening is defined in LTE spec[5] according to RAN4 request[6][7] such as Time Synchronization Info below, which is not considered at all in NR phase since Rel-15. Then question would be whether this should be considered for multiple sync source case for IAB-MT?
	[bookmark: _Toc20953891][bookmark: _Toc29391069][bookmark: _Toc36551808]9.2.3.34	Time Synchronisation Info
The Time Synchronisation Info IE is used for signalling stratum level, synchronisation status and muting availability for over-the-air synchronisation using network listening.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Synchronisation Info
	
	
	
	
	
	

	>Stratum Level
	M
	
	INTEGER (0..3, …)
	
	
	

	>Synchronisation status
	M
	
	ENUMERATED(Synchronous, Asynchronous, …)
	
	
	

	>Muting Availability Indication
	O
	
	ENUMERATED (Available, Unavailable, …)
	Indicates availability of muting activation.
	YES
	ignore






Our observation is that since no LS out from RAN1 on this agreement concluded in last Oct it would imply no action needed for this agreement in other working group(s). Consequently, no action needed in RAN4 with respect to RAN1 agreement on multiple parents sync resource case. 
Conclusion : no action needed in RAN4 with respect to RAN1 agreement on multiple parents sync resource case.
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