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Introduction
This contribution discusses the support of Rel-15 UE features by IAB-MTs.

Mandatory IAB-MT Features
During RAN#87e the following agreements were reached:
2. RAN WGs to investigate which of the mandatory Rel-15 UE features (as defined in TR 38.822) can be optional for basic operation of (and if found useful, for different classes of IAB-MTs as defined by RAN4).
3. RAN WGs should strive to minimize specification impact.
This section discusses the mandatory/optional support for Rel-15 Layer-1/RF/RRM UE features for IAB-MTs.

Layer-1 UE Features
During RAN1#100bis-e the following working assumption was made:
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

Given that an IAB node is a fixed network node in Rel-16, implementation of the IAB-MT function may be simplified compared to a normal access UE, although the IAB-MT inherits the majority of the Rel-15/Rel-16 UE functionality of the Uu link upon which the backhaul link is based. Considering the list of features in the working assumption, the vast majority of these features are considered as ‘basic’ or ‘essential’ to operation of the Uu link and should be considered as mandatory for wide-area IAB-MTs:

Proposal 1: Confirm the working assumption for the following features:
· 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, 2-1, 2-5, 2-6, 2-12, 2-16, 2-16a, 2-32, 2-50, 2-52, 3-1, 3-4, 4-1, 4-10, 5-1, 6-1, 7-1, 8-3
· With capability signaling 
· 1-3 (signalling which shall be set to ‘1’), 1-10, 2-2, 2-21, 2-22, 2-25  

However the following Rel-15 mandatory features do not have an impact on initial access and are primarily beneficial for a coverage limited scenario which is not expected to be typical of wide-area IAB node deployments, where the backhaul links will typically be LOS-links with high spectral efficiency:

Proposal 2: The following Rel. 15 layer-1 mandatory UE features are optional at least for IAB-MTs of wide-area IAB-nodes, 
· Without capability 
· 0-2, 4-3, 4-4, 5-6

In addition, the existing Rel-15 optional features may or may not apply to IAB-MTs depending on the IAB-MT class or deployment scenario. However, no update of the specifications are required for these features since the existing capability signaling may be reused for these features.

Proposal 3: All Rel-15 Layer-1 optional features (as defined in 38.822) remain optional for wide-area and local-area IAB-MTs.

RF/RRM UE Features
During RAN4#94bis-e the following LS was sent regarding support of Rel-15 UE Features by IAB-MTs:

To RAN1 and RAN2:
RAN4 is also discussing whether some features in R4-2005606 [1] which were mandatory without capability for UEs in Rel.15, can be changed to optional (based on manufacturer declaration), or remain mandatory for IAB-MTs. RAN4 would like feedback from RAN1 and RAN2 if these features cannot become optional. 

RAN4 also would like to inform RAN1 and RAN2 there are no requirements defined for BWP switch delay requirements in RAN4. 





The following features under consideration by RAN4 are of particular interest for RAN1:

	Feature group
	Component

	1-2
	64QAM modulation for FR2 PDSCH

	1-3
	64QAM for PUSCH

	1-4
	256QAM for PDSCH

	1-6
	pi/2-BPSK for PUSCH

	1-7
	pi/2-BPSK for PUCCH format ¾


	1-8
	Active BWP switching delay

	2-1
	Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC



For the modulation-related features, while there is no foreseen impact on initial access or basic backhaul link operation if they are optional for IAB-MTs, high spectral efficiency is important for efficient IAB operation and the parent node should be aware of the modulations supported by the IAB-MT in order to manage the link-adaptation/scheduling of the backhaul link.

For feature 1-8, given that BWP switching is a component of optional Rel-15 UE features, there is no impact from a Layer-1 perspective if that feature is optional from a RF/RRM perspective as well.

For feature 2-1, while in principle the same mandatory CBW values supported by UEs do not need to be supported by the IAB-MT, in order to avoid impact on initial access, the parent node should be aware of the maximum supported CBW of the IAB-MT. Whether this is achieved by capability signaling or other means (e.g. manufacturer declaration) is out of the scope of RAN1 discussions.

Proposal 4: Inform RAN4 that if RF/RRM features 1-2, 1-3, 1-4, 1-6, 1-7, 1-8, and 2-1 are made optional for IAB-MTs, there is no impact from a RAN1 perspective assuming that for features without capability signaling the parent node is made aware of the IAB-MT’s support or lack-of-support of the features.

Conclusion
The following proposals were made:

Proposal 1: Confirm the working assumption for the following features:
· 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, 2-1, 2-5, 2-6, 2-12, 2-16, 2-16a, 2-32, 2-50, 2-52, 3-1, 3-4, 4-1, 4-10, 5-1, 6-1, 7-1, 8-3
· With capability signaling 
· 1-3 (signalling which shall be set to ‘1’), 1-10, 2-2, 2-21, 2-22, 2-25  

However the following Rel-15 mandatory features do not have an impact on initial access and are primarily beneficial for a coverage limited scenarios which is not expected to be typical of wide-area IAB node deployments, where the backhaul links will typically be LOS-links with high spectral efficiency:

Proposal 2: The following Rel. 15 layer-1 mandatory UE features are optional at least for IAB-MTs of wide-area IAB-nodes, 
· Without capability 
· 0-2, 4-3, 4-4, 5-6

In addition, the existing Rel-15 optional features may or may not apply to IAB-MTs depending on the IAB-MT class or deployment scenario. However, no update of the specifications are required for these features since the existing capability signaling may be reused for these features.

Proposal 3: All Rel-15 Layer-1 optional features (as defined in 38.822) remain optional for wide-area and local-area IAB-MTs.

Proposal 4: Inform RAN4 that if RF/RRM features 1-2, 1-3, 1-4, 1-6, 1-7, 1-8, and 2-1 are made optional for IAB-MTs, there is no impact from a RAN1 perspective assuming that for features without capability signaling the parent node is made aware of the IAB-MT’s support or lack-of-support of the features.

