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During the RAN1#100b-e meeting [1], the IAB MT dedicated feature list is updated as following. 
	20-2
	Inter-IAB-node discovery and measurements: SSB reception configuration 
	Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
	 
	Yes
	N/A
	Separate configuration of SMTC windows for Inter-IAB node discovery and measurement is not possible
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	20-3
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support RACH configuration for IAB-MT separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	 
	Yes
	N/A
	Separate configuration of RACH transmissions for access UEs and IAB nodes is not possible
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	20-6
	Dynamic indication of soft resource availability
	Support monitoring DCI Format 2_5 scrambled by AI-RNTI for indication of soft resource availability to an IAB node 
	 
	Yes
	N/A
	Explicit indication of soft resource availability is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	20-7
	Case 1 OTA timing alignment
	Support T_delta reception. 
	 
	Yes
	N/A
	Case-1 OTA timing alignment is not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]
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In addition, some discussions took place to identify which Rel-15 mandatory UE features are also mandatory for IAB-MT, with the following WA achieved.
	Working Assumption: 
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes
· Without capability 
· 0-1, 0-3, 0-4, 1-1 [FFS components], 2-1, [2-5], [2-6], 2-12, [2-16], [2-16a], 2-32 [FFS components], 2-50 [FFS components], 2-52 [FFS components], 3-1 [FFS components], [3-4], [4-1], [4-10], 5-1 [FFS components], 6-1, 7-1, [8-3]
· With capability signaling which shall be set to '1'
· [1-3]  
· FFS whether additional Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) including list below are optional at least for IAB-MTs of wide-area IAB-nodes, remain mandatory, or have a default value
· Without capability 
· [0-2], [4-3], [4-4], [5-6]
· With capability signaling
· [1-10], [2-2], [2-21], [2-22], [2-25]
· Note: This doesn’t mean that the UE features under FFS will not be supported by wide-area IAB-MT at all if RAN1 does not reach a consensus on them


This contribution provides some analysis and our further views for IAB MT features.
Analysis for IAB MT features
Features dedicated to IAB-MT
As discussed in last RAN1 meeting, from our point of view, all the listed IAB-MT dedicated FGs are some enhancements of Rel-15 UE, and are not necessarily mandatory even for device supporting IAB backhaul. To be more specific, the detail analysis are given below.
· 20-2 Inter-IAB-node discovery and measurements: SSB reception configuration: 
· RAN1 #96 and #96b agreed that the SSBs for IAB inter-node discovery and measurements are defined with a framework using the characteristics of the Rel-15 SMTC framework with some enhancements, including up to 4 configured SMTC windows and up to 4 configured STC per cell per carrier, where zero STC is allowed. This means the Rel-15 SMTC framework can be also used to support inter-IAB SSB discovery and measurement.  
· As a conclusion of SI, CSI-RS based measurement mechanisms in Rel-15 could be reused for Inter-IAB-node discovery and measurements for IAB. 
Based on above, support of IAB dedicated SSB reception configuration is not necessarily mandatory for IAB MT.
· 20-3 Extension of RACH occasions and periodicities for backhaul RACH resources: 
· According to RAN1 #97 agreements, if the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel-15 RACH configuration for IAB node initial access. This agreement means the feature 20-3 can be optional.
· 20-6 Dynamic indication of soft resource availability: 
· Two types of soft resource availability indication, explicit indication and implicit indication, are supported. IAB node could determine the soft resource availability without explicit signalling from parent node.
· 20-7 Case 1 OTA timing alignment: 
· GNSS could be used for Case 1 timing alignment. Support of OTA timing alignment can be optional.
· OTA-based case-1 timing would have timing error increasing as IAB hopping number gets larger, which makes OTA-based case-1 timing performance even not as good as GNSS-based DL-Tx timing setting.   
· Strictly speaking, what RAN1 spec specified for OTA-based case-1 timing is one-way propagation delay estimation; it is not exactly the setting of DL-Tx timing. 
· A quite portion of case-1 timing mechanism is not based on specified behavior, according to the following RAN1 #98bis agreement. 
	Agreed note: 
· Note: it is understood that for T_delta, TA/2, and (TA/2+T_delta), they may be either current time interval or filtered over the latest two or more time intervals, up to implementation. If the filtering is applied, the resulting performance is intended to be improved (it doesn’t necessarily mean that there will be the corresponding RAN4 requirements, up to RAN4)  no RAN1 spec impact
Agreements:
An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source. 
· It is up to implementation how an IAB node determines its DL-Tx timing from multiple tentative DL-Tx timing, each of which is derived based on one synchronization source. 



Proposal 1: Remove ‘[For device supports IAB backhaul, it must report this FG is supported]’ for IAB-MT features 20-2, 20-3, 20-6, 20-7. 
Features inherited from Rel-15 UE
Although IAB MT is designed to reuse Rel-15 UE mechanisms as much as possible to simplify the IAB MT normative work effort, it does not necessarily mean all the Rel-15 UE mandatory features should remain mandatory for IAB MT.  From our point of view, we prefer to make all the UE features that RAN1 does not reach a consensus on mandatory vs. optional as optional. The optional UE features can be supported if required by operator, i.e., operator and vendor have the flexibility to make some optional features to be implemented according to the deployment scenarios; but if these features were made as mandatory, vendors have to support such features even they are not used at all in some scenarios. Some detail analysis for the listed FGs in the RAN1 #100bis-e WA are given below.
· We agree that FGs 0-1, 0-3, 0-4, 2-1, 2-12, 6-1, 7-1 are related to basic operation, and they can be confirmed as mandatory for IAB.
· For wide-area IAB, DFT-S-OFDM waveform in 0-2 is not necessary, since BH link coverage is not a big issue for fixed wide-area IAB deployment.
· Each of FGs 1-1, 2-32, 2-50, 2-52, 3-1 and 5-1 include multiple components. It is fairly reasonable to make a component optional if it is not required to support basic IAB operation. E.g., FG1-1, for component 1, to mandate only one format is enough; the component 2 that is related to beam operation and mobility could be optional for a fixed wide-area IAB; for component 3, SI information could be acquired via dedicated signaling and therefore it is not necessarily mandatory to use the broadcast.
· No requirement on 1-3 in RAN4, other alternatives can also work for RLM.
· Wide-area IAB node is designed to be fixed and network controlled, and low/no mobility is assumed for IAB MT, so the mandatory Rel-15 UE features related to high mobility (e.g., beam management features) could be optional for IAB MT. So the FGs related to beam operation 2-2, 2-21, 2-22, 2-25 (as defined in TR38.822) could be optional at least for wide-area IAB node. For the same reason FG 3-4 could be optional as well.
· FG 1-10 is not a basic operation that is needed for IAB, it just makes UE to be able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block. Due to similar reason 5-6 could be optional.
· It is true that an IAB node should support at least one of 2-5 and 2-6, but it is difficult and unreasonable to predetermine which one should be mandatory and which one is optional. So it is better to keep both FGs as optional and to leave the decision up to implementation. For the similar reason, FGs 2-16, 2-16a, FGs 4-1, 4-3, 4-4, FGs 4-10, 4-11 and all the components of 8-3 could be also optional.
Proposal 2:  Confirm the WA with the following updates.
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes
· 0-1, 0-3, 0-4, 1-1 (only one preamble format in component 1), 2-1, 2-12, 2-32 (components1-4), 2-50 (component 1), 2-52 (component 1), 3-1, 5-1 (components 1-4, 6, 9, 10, 12), 6-1, 7-1

Conclusion
In this contribution, proposals on NR Rel-16 IAB features are introduced.
Proposal 1: Remove ‘[For device supports IAB backhaul, it must report this FG is supported]’ for IAB-MT features 20-2, 20-3, 20-6, 20-7. 
Proposal 2:  Confirm the WA with the following updates.
· IAB-MTs support the following Rel. 15 layer-1 mandatory UE features (as defined in TR38.822) at least for wide-area IAB-nodes
· 0-1, 0-3, 0-4, 1-1 (only one preamble format in component 1), 2-1, 2-12, 2-32 (components1-4), 2-50 (component 1), 2-52 (component 1), 3-1, 5-1 (components 1-4, 6, 9, 10, 12), 6-1, 7-1
Reference
[bookmark: _Ref19801165][bookmark: _Ref7029524][bookmark: _Ref23862154][bookmark: _Ref19798002]Chairman note RAN1#100b-e.

