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Introduction
In IAB WID for RAN4 scope it states as below:
· Specification of RF and RRM requirements [RAN4-led]:
· Define RF requirements for both backhaul and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS). This may include defining a new power class for MT.
· Define RRM core requirements for both backhaul and access links of IAB node.
· Define latency requirements for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).
· Define timing requirements for IAB specific network synchronization. This may include (a) requirement for “case 1” timing (e.g. accuracy of DL transmission timing alignment between an IAB-node and its parent node), and (b) cell phase synchronization accuracy for multi-hop IAB network.
Regarding the item of latency requirement, it has been discussed to some extend in RRM room with the conclusion that they will rely on decision in discussion of RF perspective. Hence in this contribution we provide further consideration on this issue.
Discussion 
First of all, we can take a look at existing transient defined for NR gNB and UE in FR2 as summarized in table below. 
It should be pointed that the UE RX-to-TX and TX-to-RX transient are upper boundary which are not defined in RF specification of TS38.101-2. In RF specification, the transient period specified as Transmitter requirement can be defined for those cases which there are power changes or RB hopping. From testability perspective, there may be challenge for the cases of RX-to-RX, RX-to-TX, TX-to-RX. 
	
	Transient
	Transient period length (µs)

	gNB
	On-to-off
	3

	
	Off-to-on
	3 

	UE
	On-to-off
	5

	
	Off-to-on
	5 

	
	On-to-on with power changes or RB hopping 
	5

	
	RX-to-TX
	7 

	
	TX-to-RX
	7




Furthermore, in RAN1#98bis, there are agreements captured in R1-1911597:
[bookmark: _Hlk22168000]A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.
Ng can be provided for each of the [8] possible transitions with potential overlap:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
	
	


· If Ng is not provided it is assumed to be 0
NOTE: this agreement does not introduce any performance requirement on IAB nodes.

It is RAN1’s responsibility to define the mechanism to indicate the Ng needed among donor gNB, parent IAB and child IAB. And it is RAN4’s responsibility to discuss and define the necessary switching time requested between one own IAB-MT and IAB-DU. We can take the 8 cases summarized in RAN1 as starting point for the discussion.

In the context of IAB-MT and IAB-DU communication switching shared here in this contribution, the discussion is mainly for the case with IAB-MT and IAB-DU in in-band operation on the same operating carrier as the typical scenario which considered in previous gNB and UE discussion on transient period. Furthermore, the analysis shared here is based on the similar timeline of UE for IAB-MT and the same timeline of gNB for IAB-DU as figure below.


IAB-MT to IAB-DU
Case 1: IAB-MT DL RX to IAB-DU DL TX
The switching procedure is requested for MT receiver on to off and DU transmitter off to on. According to physical layer design DL symbol can be continuous. For IAB-MT reception, there would be IAB-MT DL RX delay due to propagation time from donor gNB or parent IAB depending on distance between them. The upper most propagation delay can be assumed with in 2.5us for FR2. Considering the TDD IAB-DU DL TX is agreed to support cell phase synchronization accuracy regardless with OTA case 1 time alignment or by other synchronized approach such as external sync source, certain number of symbol could not be configured during this transient procedure due to the overlapping in certain IAB. And if the switching from IAB-MT DL RX to IAB-DU DL TX is within 6us, one symbol of IAB-MT DL RX or IAB-DU DL TX can’t be configured because of the overlapping. From this angle, either Off-to-On transient period of gNB or UE can fulfill this case. 

Case 2: IAB-MT DL RX to IAB-DU UL RX
The switching procedure is requested for MT receiver on to DU receiver on. Between DL symbol to UL symbol there would always be “X” symbol to compensate the propagation time as guard period. And for FR2 the smallest guard period would be 8.5us with 1symbol @120 kHz. Hence it’s believed there would be no issue for the switching with this extreme case for FR2. Furthermore, as mentioned beforehand, from angle of testability, it is not preferred to define such case of requirement in RF specification.  

Case 3: IAB-MT UL TX to IAB-DU DL TX
The switching procedure is requested for MT transmitter on to DU transmitter on. Usually, X symbol may not need when UL symbol precedes DL symbol due to timing advance configured to UL transmission. There would be [image: ] advance which is no less than 7us for FR2. It seems the gap is quite enough even for case of UE ON-to-On power changes or RB hopping case. 

Case 4: IAB-MT UL TX to IAB-DU UL RX
The switching procedure is requested for MT transmitter on to off and DU receiver off to on. As mentioned in case 3, there would at least 7us IAB-MT timing advance. And for IAB-DU UL RX it can configure the UE and/or its child IAB-MT transmitting in advance to align with IAB-DU timeline same as BS behavior. With this assumption there would be at least 7us gap by default the same as case 3 which ensure the sufficient switching period.

IAB-DU to IAB-MT
Case 5:  IAB-DU DL TX to IAB-MT DL RX
The switching procedure is requested for DU transmitter on to off and MT receiver off to on. For IAB-DU DL TX it would always comply with the TDD cell phase synchronization. And there would be delay for IAB-MT DL reception due to propagation time. At most one symbol will be impacted for FR2. And the switching time between IAB-DU TX to IAB-MT DL RX should be within 6us for the worst case.  

Case 6: IAB-DU DL TX to IAB-MT UL TX
The switching procedure is requested for DU transmitter on to MT transmitter on. Similar to case 2, there would be at least one ‘X’ symbol for 1 trip propagation delay, TA offset and transmitter adjustment. Further analysis needs for this case whether the remaining time in one symbol with subtraction of propagation time(up to 2.5 us) and TA offset(7us) for FR2 sufficient for switching of this case. If not, additional symbol needs to be configured as ‘X’ symbol then. 

Case 7: IAB-DU UL RX to IAB-MT DL RX
The switching procedure is requested for DU receiver on to MT receiver on. For IAB-DU UL reception it could be configured with the target to align with its own timeline. But IAB-MT DL reception would face the delay due to propagation time. The propagation delay is deployment-dependent value. Hence it may not always ensure the enough gap for switching. Hence further discussion is needed to decide whether additional gap symbol should be requested.  

Case 8: IAB-DU UL RX to IAB-MT UL TX
[bookmark: _GoBack]The switching procedure is requested for DU receiver on to off and MT transmitter off to on. For IAB-DU UL reception it could be configured with the target to align with its own timeline. And IAB-MT UL TX will be configured with advance no less than 7us for FR2 as TA offset. Consequently there would be symbol overlapping due to the advance of IAB-MT TX and on time IAB DU reception. 1 symbol may not be enough even if only take into account TA offset and propagation time. 

 Conclusion 
The analysis for each case is summarized in table below. According to current analysis, further study needs for case 5, case 6, case 7 and case 8. 
	Case 1: IAB-MT DL RX to IAB-DU DL TX
	Overlapping exists. 1 symbol will be impact which results in at least 6us gap left for switching 

	Case 2: IAB-MT DL RX to IAB-DU UL RX
	No issue for switching with ‘X’ symbol

	Case 3: IAB-MT UL TX to IAB-DU DL TX
	TA offset of UL TX at least 7us for switching

	Case 4: IAB-MT UL TX to IAB-DU UL RX
	TA offset of UL TX at least 7us for switching

	Case 5: IAB-DU DL TX to IAB-MT DL RX
	MT reception delay due to propagation time may not sufficient for switching. Further study needed. 

	Case 6: IAB-DU DL TX to IAB-MT UL TX
	Further study needed to check how many ‘X’ symbol needed 

	Case 7: IAB-DU UL RX to IAB-MT DL RX
	Propagation delay may not guarantee switching. 

	Case 8: IAB-DU UL RX to IAB-MT UL TX
	Overlapping exists. In addition, puncture 1 symbol seems not sufficient.  
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