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1	Introduction
In last RAN4 meeting, the following RAN4 agreement is obtained for some candidate RRM requirements for MT interface [4] while different views exist for other requirements for further RAN4 discussion. Distinct proposals were observed, i.e., some NW vendors prefer that IAB nodes should be viewed as network nodes, which reduces the necessity for MT interface RRM requirements on L3-mobiliy and beam management; on the other hand, some operators highlights the importance of introducing RRM requirement for inter-vendor operation for IAB nodes. 
	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

	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

	
	· T_delta command
	FFS





In this discussion paper, we would like to provide our view for remaining RRM requirement scope for Rel-16 IAB work item. 
2 Discussion on Remaining Issues for IAB RRM Requirement
2.1 L3-Mobility for IAB MT
The necessity of introducing handover requirement for IAB MT is discussed in last RAN4 meeting, while we would like to emphasize our viewpoint again: handover is not that important to Rel-16 IAB due to fixed operation since handover is only applicable if parent Node’s signal strength change can impact IAB deployed in cell edge region. Even though Rel-16 IAB node is majorly targeted for FR2 deployment in which coverage is problematic, it is still reasonable to believe that for practical deployment operator will choose proper IAB location with LOS (or NLOS with direct and stable reflection link). Therefore, even the link connecting the IAB parent node is lost, the possibility to neighboring cell is not feasible for most of cases, since it is hard to find a location with LOS (or LNOS with direct and stable reflection link) to two distinct cells. 
Proposal-1: Handover requirement for IAB MT is not defined in Rel-16 IAB with fixed installment. 
If L3-mobility for connection state is not included for Rel-16 IAB MT, accordingly, the measurements requirements (time duration, number of cells, etc.) and measurement accuracy for L3-mobility should be taken out of the scope of IAB MT requirement. 
Proposal-2: The measurements requirements (time duration, number of cells, etc.) and measurement accuracy for L3-mobility is not defined in Rel-16 IAB with fixed installment.

2.2 Radio Link Monitoring for IAB MT
Considering the fact that RRC re-establishment is agreed to be introduced for IAB MT interface, the procedure of radio link monitoring for IAB MT can be tested in RRC re-establishment requirement. RRC connection re-establishment is initiated when a UE in RRC_CONNECTED state loses RRC connection due to any of failure cases, including radio link failure, handover failure, and RRC connection reconfiguration failure. Specifically, in the performance test case for RRC re-establishment, radio link failure is triggered by setting serving cell into low power state and the corresponding RLF can be tested implicitly during the test: During T1, RRC connection should be maintained; During T2, UE is expected to detect RLF, thus RLF (at least for out-of-sync RLM) can be tested during RRC re-establishment test. Based on the above analysis, we think RLM for IAB MT can be de-prioritized considering limited RAN4 effort left to complete Rel-16 IAB work item. 
Observation-1: The function of RLM for IAB MT can be partially covered by RRC re-establishment requirement and corresponding performance requirement.
Proposal-3: RLM requirement for IAB MT can be de-prioritized in Rel-16 IAB WI. 

2.3 Beam Management for IAB MT
The following RRM requirement is regarded as the building block for beam management function for IAB MT interface: TCI state switching delay, link recovery procedure (CBD, BFD) and measurement accuracy (L1-RSRP measurement accuracy). Although the above requirements are defined for both FR1 and FR2, from our understanding these beam management function is more important to enable analog/hybrid beamforming scheme which is enabling technology for FR2. Specifically for FR2 IAB, TCI switching can happen frequently to make sure IAB node can access to the best beam direction, based on updated L1-RSRP measurement and reporting; CBD and BFD will be essential procedure to maintain FR2 link to guarantee network performance. Considering the RRM work load of RAN4 for IAB work item and challenging time schedule, we propose to only take FR2 beam management requirement to be defined for Rel-16 IAB work item. Furthermore, it is reasonable to consider link recovery procedure for PCell since BFD for SCell is discussed in parallel in Rel-16 MIMO enhancement scenario. 
Proposal-4: For beam management-related function as below, RAN4 only define RRM requirements for FR2 in Rel-16 IAB WI: 
- TCI switching delay;
- Link recovery procedure for PCell;
- Measurement accuracy for L1-RSRP.

2.4 Timing Requirement for IAB
In current IAB RF discussion, the following band is agreed to be introduced as IAB NR bands [5]: 
	Include all FR2 operating bands introduced in Rel-15, i.e. n257, n258, n260 and n261 for IAB specifications. 
For new FR2 bands introduced in future, it is not precluded to be included in IAB specification depending on consensus.
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD



Introduce FR1 band n41 and n79 in IAB specifications.
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	TDD






However, in current RAN4 RF discussion, there is no agreement for the candidate band combination for EN-DC, NR-DC and NR CA for IAB MT interface.
Observation-2: There is no agreement for the candidate band combination for EN-DC, NR-DC and NR CA for IAB MT interface in RAN4 RF session.
Technically, we think MRTD/MTTD requirement for IAB MT can directly follow Rel-15 UE requirement for corresponding scenarios, i.e., EN-DC, NR-DC and NR CA, if those scenario(s) is determined to be introduced. For those RRM requirement to be captured in TS38.133, RAN4 RRM group just need to follow corresponding RF session’s decision to introduce corresponding MRTD/MTTD requirement for scenarios agreed in RF specification.
Proposal-5: If EN-DC, NR-DC and NR CA scenario confirmed in RAN4 RF session, MRTD/MTTD requirement for IAB MT can directly follow Rel-15 UE requirement of corresponding scenarios.

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-6: New DU timing requirement shall be introduced to guarantee IAB nodes maintain and adapt timing correctly based on the received T_delta command.

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: 
Proposal-1: Handover requirement for IAB MT is not defined in Rel-16 IAB with fixed installment. 
Proposal-2: The measurements requirements (time duration, number of cells, etc.) and measurement accuracy for L3-mobility is not defined in Rel-16 IAB with fixed installment.
Observation-1: The function of RLM for IAB MT can be partially covered by RRC re-establishment requirement and corresponding performance requirement.
Proposal-3: RLM requirement for IAB MT can be de-prioritized in Rel-16 IAB WI. 
Proposal-4: For beam management-related function as below, RAN4 only define RRM requirements for FR2 in Rel-16 IAB WI: 
- TCI switching delay;
- Link recovery procedure for PCell;
- Measurement accuracy for L1-RSRP.
Observation-2: There is no agreement for the candidate band combination for EN-DC, NR-DC and NR CA for IAB MT interface in RAN4 RF session.
Proposal-5: If EN-DC, NR-DC and NR CA scenario confirmed in RAN4 RF session, MRTD/MTTD requirement for IAB MT can directly follow Rel-15 UE requirement of corresponding scenarios.
Proposal-6: New DU timing requirement shall be introduced to guarantee IAB nodes maintain and adapt timing correctly based on the received T_delta command.
Based on the above observations and proposals, Samsung’s view can be summarized in the last column based on the table in WF [4]: 
	Requirements
	Comments
	Is requirement needed? [4]  
	Samsung Proposal Summary

	Cell reselection
	· Intra-frequency
· Inter-frequency
	No
	

	Handover
	
	FFS
	No

	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
	Yes

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

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

	Measurements requirements (time duration, number of cells, etc.) 
	 
	FFS
	No

	Measurement accuracy requirements
	 
	FFS
	Yes only for L1-RSRP

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

	
	· MRTD
· MTTD
	FFS
	Yes if RF session confirm the corresponding scenario(s)

	Switching time between MT and DU
	
	TBD in RAN4 RF session
	

	DU timing related requirements
	· 3 us requirement
	Yes
	

	
	· T_delta command
	FFS
	Yes
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