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Introduction
In this contribution, we share our views on the RAN1 UE feature list for NR IAB.
Discussion 
Rel-16 feature list for NR IAB
According to e-mail discussion thread [100b-e-NR-UEFeatures-IAB-05], which is summarized in [1], agreement was settled up in [2] with existence of bracket in the last column for the further discussion. Thus, we provide following suggestions for this remaining issue.
FG 20-2
· Efficient IAB operation is promising only with flexibility on neighbouring cell search which is realized by various configuration of SMTCs since SSB from neighbouring cells are confined within the configured window and the cell size and/or shape of IAB node varies. Since DU and MT are operated in a TDMed manner in Rel-16, without FG 20-2, IAB node MT may not efficiently receive SSB from (neighbour) parent IAB node(s) when the IAB node DU transmits SSB to child node or access UE. Thus, supporting up to 4 SMTCs for IAB node is desirable to be a mandatory feature.
FG 20-3
· Considering uniqueness of backhaul link and fixed deployment, less RACH resources may be needed for IAB node compared to access UE. In this sense, extension of RACH occasions and periodicities for backhaul RACH resources may be useful, but IAB-MT can also rely on the existing Rel-15 RACH configurations for access UE. Thus, we think this FG can be optional.
FG 20-6
· [bookmark: _GoBack]The H/S/NA attributes for the IAB-node DU resource configuration are semi-statically indicated per-resource type. In case of not supporting FG 20-6, it is still possible that the IAB-node DU can transmit or receive on soft resource in implicit manner. The efficiency of resource indication can be degraded with semi-static resource configuration only, but semi-static resource configuration can still work. So, in our view, FG 20-6 can be optional.
FG 20-7
· DL Tx timing alignment may be guaranteed by GNSS. However, if the IAB node is not equipped with GNSS without mandated 20-7, DL Tx timing alignment cannot be maintained and it will directly give impact on reliability of backhaul link. Thus, we think it is preferable to be 20-7 as mandatory feature.

1.1 Rel-15 NR UE mandatory features for NR IAB
In RAN1#100b-e meeting, the following was agreed as working assumption regarding applicability of Rel-15 NR UE mandatory features to Rel-16 IAB-MT.
	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 signalling 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 signalling
· [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



We share our further views on the specific feature groups classified above as follows.
FG 0-2 (DFT-S-OFDM waveform for UL):
· This feature group should be mandatory for IAB-MT since this feature can be necessary from the initial access stage of IAB node to the network while it is unclear whether CP-OFDM only operation is enough to support maximum coverage for IAB node deployment scenarios.
FG 1-10 (Support of SCell without SS/PBCH block)
· In Rel-15, this feature group is already mandatory ‘under the condition that’ the UE supports intra-band CA. Therefore, it should be clarified first if there is special reason that IAB-MT should support intra-band CA operation only for the case where all the aggregated carriers are configured with SS/PBCH block.
FG 2-21 (periodic beam report) & FG 2-22 (aperiodic beam report)
· Multi-beam operation is an essential feature for NR and it is not desirable to make these FGs optional for IAB-MT. If it is necessary to reduce mandatory FGs for IAB-MT, at least aperiodic beam report (FG 2-22) should be kept mandatory since aperiodic report is more suitable than periodic report for IAB backhaul since typical IAB node can be assumed stationary and aperiodic report can save the backhaul resource.
Per component discussion
· Some companies suggested optional/mandatory decision per components even for a single feature group. In principle, we prefer avoiding such per-component decision because such an approach would make the discussion complex while benefits from that approach is not expected large. 
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Conclusion 
In this contribution, we discuss on UE feature list for NR IAB. Our proposals are as follows:
Proposal1: Adopt the RAN1 UE feature list for NR IAB below.
	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]



Proposal 2: Regarding Rel-15 UE mandatory features, we suggest the followings:
· FG 0-2 and FG 2-22 should be kept mandatory for IAB-MT
· Clarify the reason that FG 1-10 is suggested as optional for IAB-node MT
· Avoid per-component optional/mandatory decision for a Rel-15 mandatory FG
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