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1. Introduction
[bookmark: _GoBack]In this contribution, the analysis on the issue of timing for simultaneous operation between IAB-DU and IAB-MT of the same IAB-Node is provided.
2. Discussion
In RAN4 #102-e meeting, TEA requirement was agreed for simultaneous operation were agreed[1] as following:
	Issue 1-2-1: Timing error between intra-node MT TX and DU TX for case#6
Candidate options:
· Option 1: To specify TAE between IAB-MT and IAB-DU in timing case #6 (Nokia, Samsung, ZTE)
· The requirement value is min [3us , 4.69 / (SCS/15 kHz) µs].
· Option 2: No TAE between IAB-MT and IAB-DU (Huawei, Ericsson)
Agreement: Introducing this requirement into core specification
· Whether IAB need to pass corresponding conformance test cases if introduced pending on IAB declaration
· Further discuss the details of conformance test cases if introduced in conformance phase
· It’s FFS whether conformance test cases needed or not considering test feasibility 
· Note: Cell phase sync performance maybe relaxed by TAE. If relaxtion not acceptable, RAN4 can further revisit the agreement. 


The TAE between IAB-DU node and IAB-MT introduced for Rel-17 IAB. The value of min [3us , 4.69 / (SCS/15 kHz) µs] needs to be confirmed.
With regard to DL Tx timing between parent node and child IAB node, the IAB node can use OTA timing scheme to ensure DL Tx timing alignment[2]. 
	If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where 
-	 is the difference between the IAB-MT reception time and the IAB-MT transmission time for IAB-MT transmission timing mode 'Case6', and is defined in clause 4.3.1 of [4, TS 38.211] for IAB-MT transmission timing mode 'Case1' and parent node reception mode 'Case7'
-	 and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2


The Gstep is related to carrier frequency, Gstep = 64Tc for FR1 and Gstep = 32Tc for FR2. We think the DL Tx timing between parent node and child node can be adjusted with the accuracy of Tdelta which is much smaller than the CP duration as shown in table 1.
Table 1, Comparison between Tdelta accuracy and CP duartion
	Tdelta accuracy
	CP duration(normal CP)

	FR1
	FR2
	@30kHz FR1
	@120kHz FR2

	32.5ns
	16.3ns
	2343ns
	586ns


Observation 1: If OTA timing scheme is performed between parent IAB node and child IAB node, the timing difference between parent node and child node can be very smaller than the CP duration of FR1 and FR2 respectively.
If the timing difference between IAB-MT and IAB-DU is within the CP range and OTA timing mechanism is adopted between nodes, the previously reached timing difference between IAB-MT and IAB-DU of the same IAB-Node can be confirmed. 
Proposal 1: To confirm the TAE requirement between IAB-DU and IAB-MT as min [3us , 4.69 / (SCS/15 kHz) µs].


3. Conclusion
Based on the analysis, the following observation and proposal are given:
Observation 1: If OTA timing scheme is performed between parent IAB node and child IAB node, the timing difference between parent node and child node can be very smaller than the CP duration of FR1 and FR2 respectively.
Proposal 1: To confirm the TAE requirement between IAB-DU and IAB-MT as min [3us , 4.69 / (SCS/15 kHz) µs].
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