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Introduction
During the last meeting, RAN4 RRM session made the following agreement [1]

	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
	








This contribution focuses on the need of defining additional RAN4 requirements for IAB nodes. It also shows the details of the newly proposed 
Necessity of Defining IAB RRM Requirements 
Interoperability in IAB Networks
An IAB network can consist of many IAB nodes. Each IAB node will have a mobile-termination (MT) and gNB-DU functionality [2]. The MT part of an IAB node acts as the child of a parent node. The DU part provides gNB functionality to children nodes. Figure 1 shows an example of IAB network. Both IAB node 2 and IAB node 3 are children of IAB node 1. The MTs of these two IAB nodes receive data from the DU of IAB node 1. UE node 1 and UE node 2 are children of IAB node 2 and IAB node 3 respectively. The dotted line between IAB node 2 and IAB node 3 means that the link between IAB node 2 and 3 is good; and IAB node 2 might be able to act as a parent of IAB node 3.
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Figure 1: An IAB network 
Different IAB nodes of an IAB network can be designed by different infra vendors. Inter-operability among different IAB nodes is significant to guarantee the performance of an IAB network. This inter-operability can be achieved by defining RRM requirements for IAB nodes. 
Observation 1: Ensuring inter-operability among different IAB nodes is very important to guarantee the performance of an IAB network. Inter-operability can be achieved by defining RRM requirements for IAB nodes. 

Deployment of IAB in FR2
FR2 is the main use case for Rel-16 IAB networks. Defining requirements for beam failure detection, beam failure recovery, radio link monitoring, etc. are essential to guarantee performance in FR2 IAB network. Keeping that in mind, RAN4 needs to define RLM, BFD, CBD, L1-RSRP evaluation, accuracy and TCI switch requirement for IAB network.
Observation 2: FR2 is the main use case for Rel-16 IAB networks. Defining beam management related requirements is essential to guarantee performance in FR2 IAB network.
· RAN4 needs to define RLM, BFD, CBD, L1-RSRP evaluation, accuracy and TCI switch requirement for IAB network.

 Handover and Additional Timing Requirements
In addition, blind HO is also very useful in IAB network because it will allow network to inform an IAB MT node to switch to another parent node, if needed. 
During the last meeting, RAN4 discussed defining MRTD and MTTD requirements. Some companies commented that MRTD and MTTD should be supported if RAN4 RF session agrees to support EN-DC and NR CA in IAB network. In our understanding, RAN4 RF will discuss the need for defining EN-DC and NR CA in this meeting. If they get supported, RAN4 RRM session should define requirements for MRTD and MTTD, as well.


Proposal for Additional RRM Requirements in IAB Node
Proposal 1: RAN4 supports table 1 to define the RRM requirements in IAB networks.
Table 1: RRM requirements for IAB MTs
	
	Requirements
	Comments
	Is requirement needed? 
 

	Cell reselection
	· Intra-frequency
· Inter-frequency
	No

	Handover
	 
	Yes for handover to an unknown cell
No for other scenarios

	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
	Yes



	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both 
	Yes for no-DRX mode 
No for other scenarios

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based BFD and CBD
	Yes for no-DRX mode and FR2 
No for other scenarios

	Measurements requirements (time duration, number of cells, etc.) 
	 
	Yes for L1-RSRP in no-DRX mode and FR2
No for other scenarios

	Measurement accuracy requirements
	 
	Yes for L1-RSRP
No for other scenarios 

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

	
	· MRTD
· MTTD
	Yes

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

	DU timing related requirements
	· 3 us requirement
	Yes

	
	
	
No

	
	· T_delta command
	









Details of Additional IAB RRM Requirements

Handover to unknown cell
Rel-15 has already defined detailed requirement for handover to an unknown cell. These requirements can be mostly reused for IAB MTs, as well.
However, RAN1 has agreed to support higher number of SMTC windows for IAB nodes.
	RAN1 Agreements:
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.



Rel-16’s agreement regarding the number of SMTC windows can be interpreted in one of following three ways:
I. The total number of SMTC windows across different frequencies is at most 4.
II. The number of SMTC windows is at most 4 for intra-frequency, and 1 for inter-frequency.
III. The number of SMTC windows is at most 4 per frequency. 

This agreement is expected to be explicitly clarified in RAN1 99.
 [4] shows the relevant RAN1 agreement and its implications in RRC mobility control. The requirement for handover to unknown can be clarified in a similar way.
Proposal 2: The existing core requirements of handover to an unknown cell, as defined in Rel-15 38.133 (apart from the description of TSMTC parameter), are reused to define requirements for IAB MTs.
· The description of TSMTC captures RAN1’s agreement that allows configuring a higher number of SMTC windows, compared to Rel-15, for an IAB MT.

TCI state switching delay
When an IAB DU informs IAB MT to change a TCI state, IAB MT should follow the request, at least, as quickly as a UE. An IAB node may contain many UEs in its down-stream. Hence, communicating with a poor TCI state is very detrimental to an IAB network.
Proposal 3: The TCI state switch delay requirements that have been defined for a Rel-15 UE are reused for an IAB MT.
 RLM, BFD, CBD and L1-RSRP Evaluation
Rel-15 has already defined requirements for RLM, BFD, CBD and L1-RSRP evaluation periods, along with the side conditions for L1-RSRP. Those can be reused for IAB MTs. 
Unlike a UE, an IAB node is not expected to operate in DRX. Hence, the requirements of evaluation period should be applicable for no-DRX mode only.
Besides, FR2 is the main use case for IAB network. Hence, the BFD/CBD/L1-RSRP evaluation period and L1-RSRP accuracy can be applicable for FR2 only.
The beam coherence time experienced by an IAB MT is expected to be longer than that experienced by a Rel-15 UE. From this perspective, the Rel-15 evaluation periods can be increased by a scaling factor before applying to IAB MTs. On the other hand, the impact of beam failure for an IAB MT is more severe than that for a UE. Since, beams can fail suddenly in an IAB network, reusing the same evaluation periods would be a judicial step for IAB MTs.
Proposal 4: The RLM, BFD, CBD and L1-RSRP evaluation periods, along with the accuracy requirements for L1-RSRP, that have been defined for a Rel-15 UE are reused for an IAB MT.
· The evaluation period requirements are defined only for no-DRX mode.
· The evaluation period requirements of BFD, CBD and L1-RSRP, along with the accuracy requirements for L1-RSRP, are defined only for FR2.
Conclusion
Observation 1: Ensuring inter-operability among different IAB nodes is very important to guarantee the performance of an IAB network. Inter-operability can be achieved by defining RRM requirements for IAB nodes. 
Observation 2: FR2 is the main use case for Rel-16 IAB networks. Defining beam management related requirements is essential to guarantee performance in FR2 IAB network.
· [bookmark: _GoBack]RAN4 needs to define RLM, BFD, CBD, L1-RSRP evaluation, accuracy and TCI switch requirement for IAB network.
Proposal 1: RAN4 supports table 1 of section 3 to define the RRM requirements in IAB networks.
Proposal 2: The existing core requirements of handover to an unknown cell, as defined in Rel-15 38.133 (apart from the description of TSMTC parameter), are reused to define requirements for IAB MTs.
· The description of TSMTC captures RAN1’s agreement that allows configuring a higher number of SMTC windows, compared to Rel-15, for an IAB MT.
Proposal 3: The TCI state switch delay requirements that have been defined for a Rel-15 UE are reused for an IAB MT.
Proposal 4: The RLM, BFD, CBD and L1-RSRP evaluation periods, along with the accuracy requirements for L1-RSRP, that have been defined for a Rel-15 UE are reused for an IAB MT.
· The evaluation period requirements are defined only for no-DRX mode.
· The evaluation period requirements of BFD, CBD and L1-RSRP, along with the accuracy requirements for L1-RSRP, are defined only for FR2.
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