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Introduction
In previous meeting discussion, it’s agreed to further discuss the RAN4 spec impact due to enhancement on timing mode for Rel-17 IAB [1]. This contribution shares more analysis on this topic with respect to RF perspective. 
Discussion   
As summarized in [2], regarding timing mode RAN1 currently has below agreement. 
	Agreement in RAN1
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment
Agreement in RAN1
Switching between Case 1, Case 6, and Case 7 timing is supported.
· FFS whether Case 6 and Case 7 timing shall be restricted to certain resources, e.g. excluding resources used for access or TDM backhaul
· FFS details on switching including the switching conditions
· FFS relationship between switching timing modes with the usage/indication of different resource multiplexing modes
· FFS whether Rel-16 OTA synchronization shall be enhanced to support switching timing modes


For switching between Case 1, Case 6, and Case 7 timing, even though it is agreed to be supported by Rel-17 IAB in RAN1, there are almost all open in details for further study. Hence RAN4 cannot proceed with the discussion on this aspect until consolidated RAN1 progress. This area will not be touched in this contribution considering current situation. 
Observation 1: more RAN1 input is needed to proceed RAN4 discussion on requirement impact due to switching between Case 1, Case 6 and Case 7 timing is supporting. 

What can be taken as start currently for timing mode enhancement would be discussion on requirement impact due to individual timing mode. And this contribution will focus discussion on this perspective. The definition on each timing model case is stated in TR38.874 as below:
	-	Case #1: DL transmission timing alignment across IAB-nodes and IAB-donors:
-	If DL TX and UL RX are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL TX timing for OTA based timing & synchronization.
-	Case #6 (Case#1 DL transmission timing + Case #2 UL transmission timing):
-	The DL transmission timing for all IAB-nodes is aligned with the parent IAB-node or donor DL timing;
-	The UL transmission timing of an IAB-node can be aligned with the IAB-node's DL transmission timing.
-	Case #7 (Case#1 DL transmission timing + Case #3 UL reception timing):
-	The DL transmission timing for all IAB-nodes is aligned with the parent IAB-node or donor DL timing;
-	The UL reception timing of an IAB-node can be aligned with the IAB-node's DL reception timing;
-	If DL TX and UL RX are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL TX timing for OTA based timing & synchronization.


For timing mode Case #1, RAN4 have already studied the scheme based on RAN1 conclusion and corresponding cell phase synchronization accuracy defined for IAB-DU in Rel-16. Considering cell phase synchronization accuracy belongs to RRM scope, no RF requirement impact due to support of timing mode case #1 since Rel-16.
Observation 2: To support timing case #1, only RRM requirement was implicated in rel-16 study without any impact on RF requirement. 

For timing mode Case#6 shown in figure 1, that is combined DL synchronized transmission with parent node as case #1 and scenario 1 operation within target IAB node as numbered in [3]. UL timing of IAB-MT can be configured by parent IAB or donor gNB as IAB-MT timing related requirements have been specified in RRM as well in Rel-16. For intra IAB node synchronized between IAB-MT and IAB-DU, how to achieve the synchronized operation should allow implementation flexibility. From RF perspective the only requirement related to timing is TAE which is only defined for IAB-DU currently. However, the motivation for this requirement is to ensure UE successful reception with the time alignment error between two signal sources. While the IAB-MT and IAB-DU should transmit to different receiver as one to parent link and one to child link. Consequently, no receiver is expected to take signal from both IAB-MT and IAB-DU. Hence there is no necessity to define additional TAE requirement between IAB-DU and IAB-MT.
Observation 3: To support timing case#6, no RF requirement impact is anticipated. 
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Figure1: simultaneous IAB-MT TX and IAB-DU TX
For timing mode Case#7 shown in figure 1, that is combined DL synchronized transmission with parent node as case #1 and scenario 2 operation within target IAB node as numbered in [3]. It’s supposed that if no further enhancement introduced in RAN1 there is no need to defined additional RF requirement for this case as well.  
Observation 4: To support timing case#7, no RF requirement impact is anticipated. 
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Figure2: simultaneous IAB-MT RX and IAB-DU RX

Conclusion    
This contribution provides further discussion on Rel-17 IAB enhancement on timing mode. According to discussion we have below observations: 
Observation 1: more RAN1 input is needed to proceed RAN4 discussion on requirement impact due to switching between Case 1, Case 6 and Case 7 timing is supporting. 
Observation 2: To support timing case #1, only RRM requirement was implicated in rel-16 study without any impact on RF requirement. 
Observation 3: To support timing case#6, no RF requirement impact is anticipated. 
Observation 4: To support timing case#7, no RF requirement impact is anticipated. 
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