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1	Introduction
In the RAN#87e, there was a discussion about the Release 15 UE features/capabilities which should also be mandatory for the IAB-MT.
The outcome of the RAN plenary was the following: 
· 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).
· RAN WGs should strive to minimize specification impact.

On the other hand, it was not possible to agree a consensus on the following:
· IAB-MTs do not need to support all mandatory Rel-15 UE features (as defined in TR 38.822).
This implies that it cannot be assumed that IAB-MTs will or will not support all of the mandatory Rel-15 UE features.
During the plenary discussions, it was highlighted by network vendors that it is common practice that the network node capabilities and features are discussed and agreed with the operators with the exception of the very “basic” or essential features e.g. random access support which, without them, the system cannot operate. In this document we consider a feature "essential/basic" if it is required to bring the IAB node to RRC_CONNECTED at power on. 
This document discusses the RAN2 capabilities which are needed for the basic operation of IAB-MTs, i.e. those features which, without them, the system cannot operate. On the other hand, this document does not discuss capability signalling. If a Rel-15 UE mandatory feature without capability is not needed for Rel-16 IAB-MT, a capability indicator can be introduced in Release 16 for IABs for that concrete feature. Thus, whether a Rel-15 UE feature has a capability indicator or not is, in our opinion, irrelevant for this discussion.
[bookmark: _Ref178064866]2	Discussion
The Annex section contains a digested version of all the capabilities and features outlined in TR 38.822. Only the mandatory L2 features are listed in the annex. As indicated above, RAN2 task is to identify capabilities for IAB-MTs, which are needed for the basic operation of IAB-MTs i.e. those features which, without them, the system cannot operate in a basic mode.
2.1	Wide-area IAB nodes
Wide-area IAB nodes will most likely have similar properties as wide are base station and that is normally associated with macro type of deployment under operator control and planned.
2.1.1	Feature capabilities
Feature 0 – General
[1] was agreed in RAN4#93. In this proposal, the introduction of EN-DC is FFS, while intra-band CA may be the focus at the beginning. Yet, what exactly is important for each operator is to be discussed in a later stage. This also implies that first IAB deployments will not be based on EN-DC but in SA and, therefore, EN-DC features and capabilities cannot be considered essential or basic for IAB networks in this release.
We understand that DRB support has been a rather controversial issue in RAN2. IAB architecture is defined so that user data is transmitted over backhaul RLC channels. PDCP, thus, is not involved anymore in this procedure and the concept of DRBs becomes obsolete for user plane data transmission. In addition, RAN3 decided that the configuration of DRBs is limited to OAM and this type of configuration is optional. The IAB architecture and this RAN3 decision have an effect about the need of supporting DRBs in the IAB-MT. From TS 38.401:
“[…]
Phase 1: IAB-MT setup. In this phase, the MT functionality of the new IAB-node (e.g. IAB-node 2 in Figure 8.z.1-1) connects to the network as a normal UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side, and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session.
[…]”
OAM connectivity can be achieved by other means, for example, via by backhaul bearers. The support of backhaul bearers is, furthermore, a mandatory functionality of the BAP layer which must be supported by an IAB node. In other words, all network supporting IAB must implement backhaul bearers. Backhaul bearers can be used to connect to OAM. 
DRBs provide an alternative way to connect to OAM. However, this is an add-on method on top of the backhaul bearers. Therefore, the support of DRBs and related functionality cannot be considered essential or basic.
Remaining feature groups in the General section cannot be considered essential or basic and need not be supported by the wide area IAB-MT node.
Feature 1 – PDCP
Index 1-0 “Basic PDCP procedures”
The support of PDCP is directly related to the support of SRBs and DRBs. SRBs must be supported by IAB-MT nodes as they are the basic bearers to contact and connect to the network. On the other hand, in IAB networks user data is only transmitted RLC BH bearers. DRBs for the support of OAM were considered optional by RAN3. If OAM is a basic function and the use of DRBs is optional, it means that, for authenticated and trusted network nodes, there are other means for handling OAM as discussed in Feature 0.
This feature group should be partly be mandatory. Concretely, all the PDCP functions related to SRBs. This is the minimum functionality which is needed.
[bookmark: _Toc37319291]Of the components of feature group index 1-0 only the components related to SRBs (components 2, 3, 4, 6 and SRB parts of component 1) shall be supported by the wide area IAB-MT node.
Remaining feature groups of PDCP cannot be considered essential or basic and need not be supported by the wide area IAB-MT node.
Feature 2 – RLC
Index 2-0 “Basic RLC procedures”
All components of the Basic RLC procedures are necessary for system operation and shall be supported by IAB-MTs. SRB0 is transmitted over RLC TM, for instance. A large SN length is also required, which means that a SN length of 18 bits shall also be supported for RLC AM. SDU discard is also a basic function in RLC.  
Index 2-4 “NR RLC SN size for SRB”
This index indicates the support of the SN length for SRBs. Since SRBs are supported and there is only one SN size for SRBs, this index must be supported. 
[bookmark: _Toc36718987][bookmark: _Toc37079505][bookmark: _Toc37079577][bookmark: _Toc37091467][bookmark: _Toc37167586][bookmark: _Toc37167621][bookmark: _Toc37319292]Feature group index 2-0 shall be supported by wide area IAB-MT node.
[bookmark: _Toc37319293]Feature group index 2-4 shall be supported by wide area IAB-MT node.
Remaining feature groups of RLC cannot be considered essential or basic and need not be supported by the wide area IAB-MT node.
Feature 3 – MAC
Index 3-0 “Basic MAC procedures”
All components in this feature group are necessary. These components are related to the access to the network e.g. random access and related procedures, L1 timing maintenance, scheduling, data transmission e.g. HARQ, among others.  
[bookmark: _Toc37319294]Feature group index 3-0 shall be supported by wide area IAB-MT node except for except EN-DC related aspects and those components which RAN1 might also exclude.
Remaining feature groups of MAC cannot be considered essential or basic and need not be supported by the wide area IAB-MT node.
Feature 4 – Measurements 
Measurements and mobility (feature 7) are tightly connected. Since IAB nodes will aggregate data from other IAB nodes and UEs, after the IAB node camps and connects to the selected cell, the IAB node will remain in connected state to the cell initially selected. In a planned network in which IAB nodes are fixed, IAB nodes will camp in very specific parent nodes/donors and, probably, there may be a single node in which the IAB node may be able to camp. Frequencies may also be planned and tested. This implies that reconfigurations will be dependent on the deployments and handovers will be very rare, at least initially. Thus, measurements are also not needed in this type of network deployments. 
As IAB networks develop and extend, measurements (specially index 4-1 “intra-NR measurements and report”) and reconfigurations might happen for load balancing reasons, for instance. However, at this stage measurements and handovers are not essential features to support IAB networks.
Feature 5 – SDAP
[bookmark: _Hlk36197580]SDAP sits on top of PDCP and is used to support the 5GC QoS framework for user plane data. User plane data in IAB nodes is transmitted over backhaul bearers and PDCP is not involved. Only the end nodes, i.e. donor CU and UE have the PDCP and SDAP entities for user plane data. Even if DRBs would be used for OAM connectivity, OAM is not user plane data. It is control data, in essence, and is very limited data. In conclusion, this feature is not needed for the basic operation of IAB nodes. 
Feature 6 – Inactive
In general, IAB nodes aggregate data from UEs and from other IABs, which can further aggregate traffic from other IABs and/or UEs. Thus, the state, which is needed for basic operation of an IAB node is Connected. Other states are not necessary for the basic operation.
Feature 7 – Mobility
As discussed above, since IAB nodes will aggregate data from other IABs and UEs, after the UE camps and connects to the selected cell, the IAB node will remain in connected state to the cell initially selected. In a planned network in which IAB nodes are fixed, IAB nodes will camp in very specific parent nodes/donors and, probably, there may be a single node in which the IAB may be able to camp. This implies that handovers will not happen in this type of network deployments and, thus, handovers are not a basic feature to support IAB networks.
As IAB networks develop and extend, measurements and some reconfigurations (e.g. intra/inter-frequency handover) might happen for load balancing reasons, for instance. However, at this stage measurements and handovers are not essential features to support IAB networks.
Feature 8 – Idle/inactive UE procedures
This feature only has one group, “System information acquisition” which relates in its whole to the SI on demand. This is an add-on enhancement for the system and is, therefore, not a basic operation for an IAB network.
Feature 9 – RRC
This feature should be supported so that the wide area IAB-MT node can handle any RRC message transmitted by the CU.
[bookmark: _Toc37319295]Feature group 9 shall be supported by wide area IAB-MT node, except for those components excluded before e.g. EN-DC.
[bookmark: _Toc37319296]All other features not listed in the proposals above are not essential for wide area IAB-MTs and are, therefore, optional.
2.1.2	Capability signalling
Some of the feature groups in the previous section were mandatory in Release 15 and did not have a capability signalling. When these features become optional for IAB-MTs, the question of whether a capability bit is needed can arise.
In principle, there is no problem regardless of that a capability is introduced in release 16 or it is not introduced. As argued at the beginning of the contribution, the features supported by an IAB node will be discussed and agreed by an operator and a vendor; thus, all the features would be known beforehand even if they had not been reported. If specification impact is to be limited, no capabilities need to be introduced but, if it is considered beneficial, they could be introduced.
[bookmark: _Toc37319297]Discuss if capability bits are required for IABs for the mandatory Rel-15 UE features not deemed basic or essential.
2.2	Other type of IAB nodes
RAN4 is discussing other types of IAB nodes, the purpose, deployment, etc. Three of the main characteristics which may differentiate wide-area IABs and other type of IABs may be: 
1) Other type of nodes are not deployed in a planned manner.
2) Operators may have no or limited control over these nodes.
3) The purpose of it (e.g. deployment for capacity or coverage). 
Considering these characteristics, the requirements on these nodes may need to be higher than for IAB nodes to secure a minimum operation in any network in which is deployed.
At this moment, RAN4 has not yet decided what exactly defines other type of IAB nodes so it is challenging to decide the minimum set of essential features for this type of IAB nodes.  RAN2 could follow one of the following approaches:
· The mandatoriness of features for other type of IAB nodes are discussed when RAN4 agrees on a definition for this other type of nodes, or
· Assume that other type of IAB nodes are not necessarily under operator control and deployed in a planned manner, and discuss the minimum needed features, or
· Assume that the same mandatoriness of Rel-15 UE features apply to other type of IAB nodes.
We think that the best approach would be to wait until RAN4 decides the definition or characteristics of the other type of IAB nodes. Without any indication about what defines other type of IABs, it is not possible to come with a relevant and justified set of mandatory features.
[bookmark: _Toc37319298]RAN2 discusses the mandatoriness of other type of IABs when RAN4 defines them.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Of the components of feature group index 1-0 only the components related to SRBs (components 2, 3, 4, 6 and SRB parts of component 1) shall be supported by the wide area IAB-MT node.
Proposal 2	Feature group index 2-0 shall be supported by wide area IAB-MT node.
Proposal 3	Feature group index 2-4 shall be supported by wide area IAB-MT node.
Proposal 4	Feature group index 3-0 shall be supported by wide area IAB-MT node except for except EN-DC related aspects and those components which RAN1 might also exclude.
Proposal 5	Feature group 9 shall be supported by wide area IAB-MT node, except for those components excluded before e.g. EN-DC.
Proposal 6	All other features not listed in the proposals above are not essential for wide area IAB-MTs and are, therefore, optional.
Proposal 7	Discuss if capability bits are required for IABs for the mandatory Rel-15 UE features not deemed basic or essential.
Proposal 8	RAN2 discusses the mandatoriness of other type of IABs when RAN4 defines them.

[bookmark: _In-sequence_SDU_delivery]4	References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R4-1916149, WF for IAB DC/CA requirements.
[bookmark: _GoBack]Annex 
This section contains a digested version of all the capabilities and features outlined in TR 38.822. Only the mandatory L2 features are listed here.
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	4/4	
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	0. General (including supported bearer types)
	0-0
	Basic EN-DC procedures
	1) MCG DRB with LTE/NR PDCP
2) SCG DRB with NR PDCP
3) SN addition, modification, and release via RRC connection reconfiguration
4) Joint processing on the combined RRC messages
5) Failure handling (including both MN and SN)
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-2
	SRB
	1) Split SRB with one UL path
2) SRB3
	
	1) splitSRB-WithOneUL-Path
2) srb3
	GeneralParametersMRDC-XDD-Diff
	No
	No
	2) Not applied to NE-DC.
	1) Optional with capability signalling
2) Mandatory with capability signalling

	
	0-3
	DRB
	1) Maximum number of DRBs
2) Split DRB with one UL path 
3) Split DRB with both UL MCG and SCG paths
	
	1), 2) n/a
3) splitDRB-withUL-Both-MCG-SCG
	1), 2) n/a
3) GeneralParametersMRDC-XDD-Diff
	No
	No
	2) 8 DRBs are supported regardless of bearer types
	1, 2) Mandatory without UE capability signalling
3) Mandatory with capability signalling

	
	0-4
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	0-5
	IMS voice
	1) IMS voice over NR
2) Fallback HO to LTE for IMS voice
3) 5GC VoLTE
4) IMS voice over SCG bearer of NE-DC
	
	1) voiceOverNR
3) voiceOverEUTRA-5GC
4) voiceOverSCG-BearerEUTRA-5GC
	1) IMS-ParametersFRX-Diff
3), 4) IMS-ParametersCommon
	1), 3), 4) No
	1) Yes
3), 4) No
	1), 2), 3) SA only
4): NE-DC only
	1) Mandatory with capability signalling if UE is IMS voice capable in NR SA. Otherwise optional with capability signalling.
2) No need for a separate capability signalling.
3) Optional with capability signalling
4) Optional with capability signalling

	
	0-7
	PCell operation
	1) PCell operation on FR2
	
	pCell-FR2
	Phy-ParametersFR2
	No
	No
	SA only
	Mandatory with capability signalling

	1. PDCP
	1-0
	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	1-5
	Short SN
	Short SN
	
	shortSN
	PDCP-Parameters
	No
	No
	
	Mandatory with capability signalling

	
	1-6
	PDCP duplication
	1) PDCP duplication for split SRB1/2
2) PDCP duplication for SRB1/2 and/or SRB3
3) PDCP duplication for MCG or SCG DRB
4) PDCP duplication for split DRB
	
	1) pdcp-DuplicationSplitSRB
2) pdcp-DuplicationSRB
3) pdcp-DuplicationMCG-OrSCG-DRB
4) pdcp-DuplicationSplitDRB
	1), 4) PDCP-ParametersMRDC
2), 3) PDCP-Parameters
	No
	No
	
	Optional with capability signalling

	
	1-7
	DRB IP data rate
	1) DRB IP data rate in DL
2) DRB IP data rate in UL
	
	n/a
	n/a
	n/a
	n/a
	
	Optional capability is signalled by NAS signalling defined in 24.501

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard
	
	n/a
	n/a
	n/a
	n/a
	No separate feature is considered for t-PollRetransmit, t-Reassembly and t-StatusProhibit
	Mandatory without capability signalling

	
	2-1
	RLC AM with short SN
	RLC AM with short SN
	
	am-WithShortSN
	RLC-Parameters
	No
	No
	
	Mandatory with capability signalling

	
	2-2
	RLC UM with short SN
	RLC UM with short SN
	
	um-WithShortSN
	RLC-Parameters
	No
	No
	
	Mandatory with capability signalling

	
	2-3
	RLC UM with long SN
	RLC UM with long SN
	
	um-WithLongSN
	RLC-Parameters
	No
	No
	
	Mandatory with capability signalling

	
	2-4
	NR RLC SN size for SRB
	NR RLC SN size for SRB
	
	n/a
	n/a
	n/a
	n/a
	
	RAN2 decided only short RLC SN is used for SRB.

	3. MAC
	3-0
	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization
9) Prioritized bit rate
10) Multiplexing
11) SR with single SR configuration
12) BSR
13) PHR
14) 8bits and 16bits L field
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signallling

	
	3-3
	DRX
	1) DRX with long DRX cycle
2) DRX with short DRX cycle
	
	1) longDRX-Cycle
2) shortDRX-Cycle
	MAC-ParametersXDD-Diff
	Yes
	No
	
	Mandatory with capability signalling

	
	3-6
	Skipping UL transmission
	1) Skipping UL transmission for dynamic UL grant
2) Skipping UL transmission for configured UL grant
	
	1) skipUplinkTxDynamic
	MAC-ParametersXDD-Diff
	1) Yes
2) No
	No
	
	1) Optional with capability signalling. Mandatory with capability signalling from Rel-16
2) Conditional mandatory if the UE supports configured grant

	4. Measurements
	4-1
	Intra-NR measurements and reports
	1) Intra-frequency and inter-frequency measurements and reports
2) Event A-based measurement and measurement report
	
	1) intraAndInterF-MeasAndReport
2) eventA-MeasAndReport
	MeasAndMobParametersXDD-Diff
	Yes
	No
	
	Mandatory with capability signalling when EN-DC is configured. Mandatory without capability signalling for NR SA.

	
	4-2
	Inter-NR measurement and reports while in LTE connected
	1) NR measurement and reports while in LTE connected
2) Event B1-based measurement and reports while in LTE connected
	
	n/a
	n/a
	n/a
	n/a
	
	Mandatory without capability signalling

	
	4-5
	ANR
	1) CGI reporting of EUTRA cell when EN-DC is not configured
2) CGI reporting of NR cell when EN-DC is not configured
3) CGI reporting of NR cell when EN-DC is configured
	
	1) eutra-CGI-Reporting
2) nr-CGI-Reporting
3) nr-CGI-Reporting-ENDC
	MeasAndMobParametersCommon
	No
	No
	1) and 2) SA only
3) EN-DC only

Autonomous gap is not supported when ANR (towards NR neighbour cells) configured by NR PCell in NR SA and when ANR (towards NR neighbouring cells) configured by NR PSCell in EN-DC.
	Mandatory with capability signalling

	
	4-6
	LTE measurement and reporting while in NR connected
	1) Periodic measurement and reporting while NR connected.
2) Event B#N-based measurement and reporting while NR connected
	
	1) periodicEUTRA-MeasAndReport
2) eventB-MeasAndReport
	MeasAndMobParametersCommon
	No
	No
	
	Mandatory with capability signalling if the UE supports LTE

	5. SDAP
	5-1
	QoS
	1) Flow-based QoS
2) Multiple flows to 1 DRB mapping
3) AS reflective QoS
	
	3) as-ReflectiveQoS
	SDAP-Parameters
	No
	No
	SA only
	1), 2) Mandatory without capability signalling
3) Optional with capability signalling

	
	5-2
	HD format
	1) DL SDAP HD
2) UL SDAP HD
3) SDAP End-marker
	
	n/a
	n/a
	n/a
	n/a
	SA only
	1) Conditional mandatory if either NAS reflective QoS or AS reflective QoS is supported.  No capability signalling is needed.
2), 3) Mandatory without capability signalling

	6. Inactive
	6-1
	RRC inactive
	RRC inactive
	
	inactiveState
	UE-NR-Capability-v1530
	No
	No
	SA only
	Mandatory with capability signalling

	7. Mobility
	7-1
	Handover
	1) Intra-frequency HO
2) Inter-frequency HO
3) HO between TDD and FDD
4) HO from NR to LTE
5) HO from NR to LTE with 5GC
6) HO between FR1 and FR2
	
	2) handoverInterF
3) handoverFDD-TDD
4) handoverLTE-EPC
5) handover-LTE-5GC
6) handoverFR1-FR2
	3), 6) MeasAndMobParametersCommon
2), 4), 5) MeasAndMobParametersXDD-Diff and MeasAndMobParametersFRX-Diff
	1), 3), 6) No
2), 4), 5) Yes
	1), 3), 6) No
2), 4), 5) Yes
	SA only
	1) Mandatory without capability signalling
2) Mandatory with capability signalling
3) Mandatory with capability signalling if the UE supports both TDD and FDD.
4) and 5) Mandatory with capability signalling if the UE supports the associated RAT.
6) Mandatory with capability signalling if the UE supports both FR1 and FR2.

	8. Idle/inactive UE procedures
	8-1
	System information acquisition
	1) Msg.1 based on-demand SI provisioning
2) Msg.3 based on-demand SI provisioning
	
	n/a
	n/a
	n/a
	n/a
	SA only
	Mandatory without capability signalling

	9. RRC
	9-1
	RRC buffer size
	Maximum overall RRC configuration size
	
	n/a
	n/a
	n/a
	n/a
	
	45 Kbytes

	
	9-2
	RRC processing time
	1) RRC connection establishment
2) RRC connection resume without SCell addition/release and SCG establishment/modification/release
3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release
4) RRC connection re-establishment.
5) RRC connection reconfiguration with sync procedure
6) RRC connection reconfiguration with SCell addition/release or SCG establishment/modification/release
7) RRC connection resume
8) Initial security activation
9) Counter check
10) UE capability transfer
	
	n/a
	n/a
	n/a
	n/a
	
	1) to 3) 10ms
4) 10ms
5): 10ms + additional delay (cell search time and synchronization) defined in TS 38.133
6) and 7) 16ms
7) 10 or 6ms
(See details in 12, TS 38.331)
8) and 9) 5ms
10) 80ms




