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Introduction
This contribution focuses on the switching time between MT and DU in IAB network.
Background
RAN plenary agreed to the following in the work item document of IAB for NR [1]
	· 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.



Observation 1: RAN plenary has already agreed to define latency requirement for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).
Recently, RAN4 RRM session made the following agreement [2]
	RAN4 agrees to define IAB RRM requirements based on the following table.

	Requirements
	Comments
	Is requirement needed? 
 

	Cell reselection
	· Intra-frequency
· Inter-frequency
	No

	Handover
	 
	FFS

	RRC Connection Mobility Control
	· RRC re-establishment
· Random access
· RRC release with redirection
	Yes 
 

	SCell activation/deactivation delays
	 
	No 

	Interruptions related to SCells addition, release, activation, deactivation
	Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures 
 
	No 

	PSCell addition/release delays
	 
	No 

	Active BWP switching
	· Interruptions at active BWP switching
· Active BWP switching delay
	No 
 

	TCI switching
	TCI switching delay
	FFS




	Requirements
	Comments
	Is requirement needed? 
 

	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both 
	FFS

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based BFD and CBD
	FFS

	Measurements requirements (time duration, number of cells, etc.) 
	 
	FFS

	Measurement accuracy requirements
	 
	FFS

	MT timing related requirements
	· MT transmit timing (Te and Tq)
· Timing Advance
	Yes  

	
	· MRTD
· MTTD
	FFS

	Switching time between MT and DU
	---
	TBD in RAN4 RF session

	DU timing related requirements
	· 3 us requirement
	Yes

	
	
	FFS

	
	· T_delta command
	








Observation 2: RAN4 RRM session has agreed that RAN4 RF session should decide switching time between MT and DU in an IAB network.
Recently, RAN1 made the following agreement [3]:

	· 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.
· By next meeting, RAN1 will decide the maximum gap symbols to be 3 or 7.



Observation 3: A child IAB node can signal the number of symbols that it would not prefer to be used at the edge (beginning or end) of a slot whenever there is a transition between child MT and child DU.
· RAN1 agreed that this signalling doesn’t introduce any performance requirement on IAB nodes
The signal mentioned in above RAN1 agreement can incorporate a couple of things: 1) Switching time between DU and MT, and 2) Propagation delay between the child and parent. [4] shows how these two parameters can influence the required gap at the edge in an IAB node.
The above contribution does not introduce any performance requirement at the IAB node. This contribution focuses on the necessity of defining performance requirement for latency between MT and DU.
Necessity of Defining Requirement for Latency between MT and DU
An IAB MT is scheduled by its parent and is required to transmit or receive according to the parent’s schedule. The co-located DU is expected to transmit reference signals at the configured periodicity to maintain performance of its children UEs or IAB nodes. The co-located DU is also expected to schedule its children UEs or IAB MTs to convey data from parent. If an IAB node consumes too much latency in switching between MT and DU, there will be several impacts including the following:
1. IAB MIT may fail to follow its parent node’s schedule,
2. Co-located IAB DU may fail to transmit reference signal at the configure periodicity,
3. Co-located IAB DU may not be to able to schedule children UE or IAB MT for PDSCH/PUSCH.
 Hence, RAN4 should define requirement for latency between MT and DU. Latency for all eight transitions shown in the RAN1 agreement of the previous section need to be supported.
Observation 4: If an IAB node consumes too much latency in switching between MT and DU, there will be several impacts including the following:
1. IAB MT may fail to follow its parent node’s schedule,
2. Co-located IAB DU may fail to transmit reference signal at the configured periodicity,
3. Co-located IAB DU may not be able to schedule children UE or IAB MT for PDSCH/PUSCH.
Proposal 1: RAN4 defines latency requirement for switching between MT and DU for all eight transitions shown in the following table:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
	
	









Dependency of MT-DU Transition Time on Other Factors
Latency for transitioning between MT and DU may depend on several factors. The transition time may depend on MT capability. IAB node may require different switching time for different frequency ranges. The difference in DU transmit power and MT transmit power might be quite large and the switching time between MT and DU may depend on that. RAN4 should consider all these factors while deciding the transition time between MT and DU.
Observation 5: RAN4 considers if MT to DU transition time gets impacted by different factors, e.g. IAB node capability, frequency range, transmit power mismatch between MT and DU, etc. 
Conclusion
Observation 1: RAN plenary has already agreed to define latency requirement for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).
Observation 2: RAN4 RRM session has agreed that RAN4 RF session should decide switching time between MT and DU in an IAB network.
Observation 3: A child IAB node can signal the number of symbols that it would not prefer to be used at the edge (beginning or end) of a slot whenever there is a transition between child MT and child DU.
· RAN1 agreed that this signalling doesn’t introduce any performance requirement on IAB nodes
Observation 4: If an IAB node consumes too much latency in switching between MT and DU, there will be several impacts including the following:
1. IAB MIT may fail to follow its parent node’s schedule,
2. Co-located IAB DU may fail to transmit reference signal at the configure periodicity,
3. Co-located IAB DU may not be to able to schedule children UE or IAB MT for PDSCH/PUSCH.
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Proposal 1: RAN4 defines latency requirement for switching between MT and DU for all eight transitions shown in the following table:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
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