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1	Introduction
As proposed in the latest WID for IAB [1], the following RAN4-related objectives are planned to be completed in Rel-16 scope:
	· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 
· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 
· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 
· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 
· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.
· Specification of mechanism to support the “case-1” OTA timing alignment.

· 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.
· Specify EMC-related requirements for IAB-nodes.


In previous RAN4 meeting discussion, distinct proposals from some operators and some network vendors can be observed, i.e., some NW vendors prefer that IAB nodes can be and should be viewed as network nodes, which reduces the necessity for MT interface RRM performance and test cases; on the other hand, some operators highlights the importance of RRM requirement for inter-vendor operation for IAB nodes. Hence, the draft way forward [2] was not agreed yet. 
To make sure on-time delivery of core requirements for IAB nodes, IAB RRM scope needs to be clarified in this meeting. In this discussion paper, we would like to share our view for the general discussion on RRM requirement scope for Rel-16 IAB work item. 

2 Discussion on RRM Requirement Scope
2.1 Inter-Vendor Operation for IAB
In RAN4#91, the following agreement is captured in WF [3], which confirms that IAB DU access link requires no additional requirements. This agreement is straightforward since IAB DU interface is comparable to gNB air-interface, and no explicit RRM core requirement is needed. 
	· IAB RRM:
· IAB node has access and backhaul links (Section 7.3, TR 38.874 v16.0.0):
· Access link: link between an access UE and an IAB-node or IAB-donor.
· Backhaul: link between an IAB-node and an IAB child node or an IAB parent node. 
· IAB node does not support mobility.  
· Access Link (AL):
· A UE served by an IAB node on the access link (Uu) shall meet existing RRM requirements for the access link (Uu) defined in 38.133 and 36.133 (related to EN-DC or NE-DC). 
· No additional requirements related to UE operation on the access link are needed.
· Backhaul link (BL):
· It is FFS whether any RRM requirement need to be specified for IAB node and identify type of RRM requirement(s) (if need to be specified).



Observation-1: RAN4 has agreed that IAB node shall provide access link to UE as normal Uu interface, and no additional requirements on the access link are needed. 
On the other hand, for backhaul link (IAB MT interface), different views exist for whether or not RRM requirements need to be specified. NW vendors prefer that IAB nodes can be and should be viewed as network nodes, which reduces the necessity for MT interface RRM performance and test cases; on the other hand, some operators highlights the importance of RRM requirement for inter-vendor operation for IAB nodes.
It should be noted that inter-vendor operation feature, i.e. inter-vendor operation between parent node (normal gNB or other IAB node) and child IAB node, is the main reason why 3GPP needs to introduce standardized IAB nodes. Without specifying RRM requirement on MT for IAB backhaul link, inter-vendor operation can’t be guaranteed. 
Observation-2: Without specifying RRM requirement on MT for IAB backhaul link, inter-vendor operation can’t be guaranteed.

2.2 Analysis on RRM Requirements for IAB MT
Although IAB MT is an interface comparable to UE’s counterpart, there are still differences exist: 
- In Rel-16 IAB WI, only fixed operation is allowed for IAB nodes;
- Different allowable SMTC configurations for IAB MT nodes compared UE nodes;
- PSCell/SCell configurations are expected to be maintained without frequent changes. 

Observation-3: The following factors need to be taken into account when RAN4 specifies IAB MT RRM requirement:
- In Rel-16 IAB WI, only fixed operation is allowed for IAB nodes;
- Different allowable SMTC configurations for IAB MT nodes compared UE nodes;
- PSCell/SCell configurations are expected to be maintained without frequent changes. 



By considering above factors, we provide our analysis and views for individual RRM requirements as in following table.
Table-1: Summary of Identified RRM Requirements for IAB Node
	Requirements
	Detailed RRM Scope
	Is requirement needed for IAB MT? 
	Technical Reason

	Cell reselection
	- Intra-frequency
- Inter-frequency
	No
	Idle/Inactive state mobility is not that important to Rel-16 IAB due to fixed operation. 

	Handover
	
	No
	Handover is not that important to Rel-16 IAB due to fixed operation. Handover is only applicable if parent Node’s signal strength change can impact IAB deployed in cell edge region.

	RRC Connection Mobility Control
	- RRC re-establishment
- Random access
- RRC release with redirection
	Yes
	Important to make sure IAB can remain RRC connection after some failure with original patent node. 

	SCell activation/deactivation delays
	
	No
	SCell activation/deactivation is not expected to happen frequently. The requirement only impacts activation/deactivation delays, while at least IAB’s MT PCell can be maintained. 

	Interruptions related to SCells addition, release, activation, deactivation
	Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures 
	No
	SCell activation/deactivation and addition/release are not expected to happen frequently. The requirement only impacts interruptions.

	PSCell addition/release delays
	
	No
	PSCell addition and release procedure is not expected to happen frequently for Rel-16 IAB nodes. 

	Active BWP switching
	- Interruptions at active BWP switching
- Active BWP switching delay
	No
	BWP switching for IAB is not expected to happen frequently. 

	TCI switching
	TCI switching delay
	Yes
	Especially for FR2 IAB, TCI switching can happen frequently to make sure IAB node can access to the best beam direction. It is the fundamental Beam management function to be supported, and TCI switching delay is important to guarantee network performance. 

	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both 
	Yes for PCell
	Important feature to maintain PCell’s MT link with parent node. 

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based beam failure detection and candidate beam detection
	Yes for PCell
	Important feature to maintain PCell’s MT beam management with parent node.

	Measurements requirements (time duration, number of cells, etc.) 
	
	No
	Measurement requirements are not that important to Rel-16 IAB due to fixed operation. 

If corresponding requirement is agreed to be defined, measurement requirements shall be relaxed (which is similar to FR2 FWA requirement which is relaxed from normal PC3 UE due to fixed location operation). 

	Measurement accuracy requirements
	
	Yes for 
L1-RSRP accuracy, L3 measurement is not required
	Fundamental feature for beam management.

	MT timing related requirements
	- MT MRTD/MTTD
- MT transmit timing
- MT timing advance
	Yes
	The same timing related requirement as Rel-15 shall be applied to IAB node. 



For a general summarization, we can reach the following proposal for expected RRM requirement scope for IAB MT. 
Proposal 1: RAN4 define RRM requirements for Rel-16 IAB MT for following specific requirement:
- RRC Connection Mobility Control (RRC re-establishment, Random access, RRC release with redirection);
- TCI switching delay;
- Radio link monitoring for PCell;
- Link recovery procedure for PCell;
- Measurement accuracy for L1-RSRP;
- Timing-related requirements (MRTD/MTTD, transmit timing and timing advance). 
Furthermore, L3-mobility related features (such as cell reselection, handover, L3 measurement) and PSCell/SCell-related requirement (such as PSCell/SCell addition/release, and SCell activation/deactivation delay and interruption), are low-priority features for Rel-16 IAB MT, due to its fixed location operation (installed by professionals) and low chance of PSCell/SCell release and SCell deactivation. Considering the high work load for Rel-16 IAB, we suggest RAN4 to deprioritize those requirement in to Rel-17 IAB enhancement work item.
Proposal 2: L3-mobility and SCell/PSCell related requirement will not be introduced for Rel-16 IAB MT requirement.
2.3 New Timing Requirement for IAB
Timing related requirements are also discussed for IAB MT and DU interface in RAN4. In last RAN4 meeting, the following agreement is achieved and captured in RAN4’s reply LS to RAN1, i.e., 
	<Captured in approved RAN4 LS to RAN2, R4-1909999>
[RAN1 Question #2]: RAN1 would like RAN4 to confirm whether the DL synchronization accuracy requirement defined in the current specification should also be applied for multi-hop scenarios for IAB.
[RAN4 Response] RAN4 would like to confirm that synchronization accuracy requirement defined in the current specification (TS38.133, Section 7.4) should also be applied for multi-hop scenarios for IAB. It should be noted that in Rel-15, cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas. Cell phase synchronization accuracy measured at BS antenna connector shall be better than 3us.

[RAN1 Question #3]: RAN1 would like RAN4 to provide input on the requirement of OTA timing alignment across multiple hops in order to fulfil the DL synchronization accuracy requirements defined in the current specification.
[RAN4 Response] RAN4 would like to confirm that the requirement of OTA synchronization (OTA-S) accuracy for IAB node will not be specified.



Based on the above agreement, the requirement of new OTA-S accuracy for IAB will not be specified, while synchronization accuracy requirement defined in current TS38.133 Section 7.4 will be applied to IAB access link.

On the other hand, for the switching time between MT and DU, we expect that this requirement should be defined as new requirement, as instructed by RAN plenary. 
Proposal-3: Switching time between MT and DU shall be specified as new requirement for Rel-16 IAB nodes. 

Another important mechanism for IAB nodes is T_delta command based OTA-Synchronization, which is introduced to make sure the synchronized timing can be maintained after several IAB hops. Considering the much smaller granularity for T_delta (i.e., 64Tc for FR1 and 32Tc for FR2), it is necessary to introduce new timing requirement to make sure IAB nodes maintain and adapt timing correctly based on the received T_delta command. 
Proposal-4: New DU timing requirement shall be introduced to guarantee IAB nodes maintain and adapt timing correctly based on the received T_delta command.
 
Thus, the following two new requirement are analysed with following proposals: 
	Requirements
	Detailed RRM Scope
	Is requirement needed for IAB? 
	Technical Reason

	Switching time between MT and DU
	Already captured in IAB WID
	Yes
	New requirement introduced in WID already. 

	DU timing related requirements
	- DU transmit timing according to  T_delta command
	Yes
	DU transmit timing should be guaranteed to make sure the timing for child nodes. 




3 Conclusion
In this paper, we provided our view for the general discussion on RRM requirement scope for Rel-16 IAB nodes, with following observation and proposal achieved: 
Observation-1: RAN4 has agreed that IAB node shall provide access link to UE as normal Uu interface, and no additional requirements on the access link are needed. 
Observation-2: Without specifying RRM requirement on MT for IAB backhaul link, inter-vendor operation can’t be guaranteed.
Observation-3: The following factors need to be taken into account when RAN4 specifies IAB MT RRM requirement:
- In Rel-16 IAB WI, only fixed operation is allowed for IAB nodes;
- Different allowable SMTC configurations for IAB MT nodes compared UE nodes;
- PSCell/SCell configurations are expected to be maintained without frequent changes. 
Proposal 1: RAN4 define RRM requirements for Rel-16 IAB MT for following specific requirement:
- RRC Connection Mobility Control (RRC re-establishment, Random access, RRC release with redirection);
- TCI switching delay;
- Radio link monitoring for PCell;
- Link recovery procedure for PCell;
- Measurement accuracy for L1-RSRP;
- Timing-related requirements (MRTD/MTTD, transmit timing and timing advance). 
Proposal 2: L3-mobility and SCell/PSCell related requirement will not be introduced for Rel-16 IAB MT requirement.
Proposal-3: Switching time between MT and DU shall be specified as new requirement for Rel-16 IAB nodes. 
Proposal-4: New DU timing requirement shall be introduced to guarantee IAB nodes maintain and adapt timing correctly based on the received T_delta command.

As summarization, the required RRM requirements are identified as below table: 
	Requirements
	Detailed RRM Scope
	Is requirement needed for IAB? 
	Technical Reason

	Cell reselection
	- Intra-frequency
- Inter-frequency
	No
	Idle/Inactive state mobility is not that important to Rel-16 IAB due to fixed operation. 

	Handover
	
	No
	Handover is not that important to Rel-16 IAB due to fixed operation. Handover is only applicable if parent Node’s signal strength change can impact IAB deployed in cell edge region.

	RRC Connection Mobility Control
	- RRC re-establishment
- Random access
- RRC release with redirection
	Yes
	Important to make sure IAB can remain RRC connection after some failure with original patent node. 

	SCell activation/deactivation delays
	
	No
	SCell activation/deactivation is not expected to happen frequently. The requirement only impacts activation/deactivation delays, while at least IAB’s MT PCell can be maintained. 

	Interruptions related to SCells addition, release, activation, deactivation
	Interruptions on serving cells due to any of the addition, release, activation, or deactivation procedures 
	No
	SCell activation/deactivation and addition/release are not expected to happen frequently. The requirement only impacts interruptions.

	PSCell addition/release delays
	
	No
	PSCell addition and release procedure is not expected to happen frequently for Rel-16 IAB nodes. 

	Active BWP switching
	- Interruptions at active BWP switching
- Active BWP switching delay
	No
	BWP switching for IAB is not expected to happen frequently. 

	TCI switching
	TCI switching delay
	Yes
	Especially for FR2 IAB, TCI switching can happen frequently to make sure IAB node can access to the best beam direction. It is the fundamental Beam management function to be supported, and TCI switching delay is important to guarantee network performance. 

	RLM
	Requirements for RLM, e.g., based on SSB, CSI-RS or both 
	Yes for PCell
	Important feature to maintain PCell’s MT link with parent node. 

	Link recovery procedures
	Requirements for SSB-based and CSI-RS based beam failure detection and candidate beam detection
	Yes for PCell
	Important feature to maintain PCell’s MT beam management with parent node.

	Measurements requirements (time duration, number of cells, etc.) 
	
	No
	Measurement requirements are not that important to Rel-16 IAB due to fixed operation. 

If corresponding requirement is agreed to be defined, measurement requirements shall be relaxed (which is similar to FR2 FWA requirement which is relaxed from normal PC3 UE due to fixed location operation). 

	Measurement accuracy requirements
	
	Yes for 
L1-RSRP accuracy, L3 measurement is not required
	Fundamental feature for beam management.

	MT timing related requirements
	- MT MRTD/MTTD
- MT transmit timing
- MT timing advance
	Yes
	The same timing related requirement as Rel-15 shall be applied to IAB node. 

	Switching time between MT and DU
	Already captured in IAB WID
	Yes
	New requirement introduced in WID already. 

	DU timing related requirements
	- DU transmit timing according to  T_delta command
	Yes
	DU transmit timing should be guaranteed to make sure the timing for child nodes. 
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