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1	Introduction
This document summarizes the documents submitted to the following Agenda Item of IAB WI:
6.1.8	UE capabilities
Optionality of Rel-15 UE Features for IAB-MT: From RP 87e: 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 [the IAB-MT] (and if found useful, for different classes of IAB-MTs as defined by RAN4). RAN WGs should strive to minimize specification impact. 








2	Optional and mandatory capabilities for IAB-MT
The table below gathers the proposals, which were made with respect to capabilities for IAB-MT. The following methodology was applied:
1. The already optional features are not considered in the table as there was no proposal to make an optional Rel-15 feature mandatory for IAB-MT.
2. Whenever there was a proposal to change the optionality status for a feature, it is mentioned in the “Proposals” column together with the Tdoc reference. If there were proposals from other companies not to do so, this is also captured in the table.
3. If there was no proposal from any company to change feature’s optionality status, such proposal is not captured in the table, i.e. if there were only proposals not to change anything for a certain feature, this is not captured in the table.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional
	Proposals
(Source Tdoc number in brackets)

	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)
	
	
	Mandatory without capability signalling
	[2]: For IAB-MT, 1) and 2) are optional
[3]: 0-0 should be kept mandatory for IAB-MT
[5], [6], [8], [11]: 0-0 is optional for IAB-MT
[7]: 1), 3), 4), 5) mandatory without capability signalling for EN-DC IAB-MT.
2) optional with capability signalling

	
	0-2
	SRB
	1) Split SRB with one UL path
2) SRB3
	
	2) Not applied to NE-DC.
	1) Optional with capability signalling
2) Mandatory with capability signalling
	[3]: 0-2, 2) should be kept mandatory for IAB-MT
[6], [7], [13]: 0-2 2) is optional for IAB-MT

	
	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
	
	2) 8 DRBs are supported regardless of bearer types
	1, 2) Mandatory without UE capability signalling
3) Mandatory with capability signalling
	[1], [2], [6], [8]: 0-3 is optional for IAB-MT
[3], [7]: 0-3 should be kept mandatory for IAB-MT
[7]: minimum number of supported DRBs should be 1 for IAB-MTs
[9]: 0-3 is optional at least for wide area IAB-MT

	
	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
	
	
	Mandatory without capability signalling
	[2], [6], [8]: 0-4 is optional for IAB-MT
[3], [11]: Should be kept mandatory for IAB-MT
[7]: Mandatory without capability signalling for EN-DC IAB-MT

	
	0-7
	PCell operation
	1) PCell operation on FR2
	
	SA only
	Mandatory with capability signalling
	[3]: Should be kept mandatory for IAB-MT
[6]: 0-7 is optional for IAB-MT

	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
	
	
	Mandatory without capability signalling
	[9]: 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.

	
	1-5
	Short SN
	Short SN
	
	
	Mandatory with capability signalling
	[6], [7], [13]: 1-5 is optional for IAB-MT

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard
	
	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
	
	
	Mandatory with capability signalling
	[2], [7]: Mandatory with capability signalling
[6], [9], [13]: 2-1 is optional for IAB-MT

	
	2-2
	RLC UM with short SN
	RLC UM with short SN
	
	
	Mandatory with capability signalling
	[2], [7]: Mandatory with capability signalling
[6], [9], [13]: 2-2 is optional for IAB-MT

	
	2-3
	RLC UM with long SN
	RLC UM with long SN
	
	
	Mandatory with capability signalling
	[2], [7], [13]: Mandatory with capability signalling
[6], [9]: 2-3 is optional for IAB-MT

	
	2-4
	NR RLC SN size for SRB
	NR RLC SN size for SRB
	
	
	RAN2 decided only short RLC SN is used for SRB.
	[9]: mandatory for wide-are IAB-MT

	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
	
	
	Mandatory without capability signalling
	[9]: mandatory for wide area IAB-MT node except for except EN-DC related aspects and those components which RAN1 might also exclude

	
	3-3
	DRX
	1) DRX with long DRX cycle
2) DRX with short DRX cycle
	
	
	Mandatory with capability signalling
	[2], [3], [5], [6], [7], [13]: 3-3 is optional for IAB-MT


	
	3-6
	Skipping UL transmission
	1) Skipping UL transmission for dynamic UL grant
2) Skipping UL transmission for configured UL grant
	
	
	1) Optional with capability signalling. Mandatory with capability signalling from Rel-16
2) Conditional mandatory if the UE supports configured grant
	[2], [6], [7]: 3-6 is optional for IAB-MT
[12]: mandatory without capability signalling for IAB-MT

	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
	
	
	Mandatory with capability signalling when EN-DC is configured. Mandatory without capability signalling for NR SA.
	[2], [6], [8], [9], [12]: 4-1 is optional for IAB-MT
[3], [11], [13]: 4-1 should be kept mandatory for IAB-MT
[7]: mandatory for intra-frequency and optional for inter-frequency

	
	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
	
	
	Mandatory without capability signalling
	[5], [6], [8], [9], [11], [12]: 4-2 is optional for IAB-MT
[3], [13]: 4-2 should be kept mandatory for IAB-MT

	
	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) 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
	[2], [3], [6], [7], [9]: 4-5 is optional for IAB-MT

	
	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
	
	
	Mandatory with capability signalling if the UE supports LTE
	[3]: 4-6 should be kept mandatory for IAB-MT
[6], [9]: 4-6 should be optional for IAB-MT

	5. SDAP
	5-1
	QoS
	1) Flow-based QoS
2) Multiple flows to 1 DRB mapping
3) AS reflective QoS
	
	SA only
	1), 2) Mandatory without capability signalling
3) Optional with capability signalling
	[1], [2], [5], [6], [8], [9]: 5-1 is optional for IAB-MT
[3], [7]: 5-1 1) and 2) should be kept mandatory for IAB-MT

	
	5-2
	HD format
	1) DL SDAP HD
2) UL SDAP HD
3) SDAP End-marker
	
	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
	[1], [2], [6], [8], [9]: 5-2 is optional for IAB-MT
[3]: 5-2 should be kept mandatory for IAB-MT

	6. Inactive
	6-1
	RRC inactive
	RRC inactive
	
	SA only
	Mandatory with capability signalling
	[2], [3], [5], [6], [7], [9], [13]: 6-1 is optional for IAB-MT

	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
	
	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.
	[2], [6], [8], [9]: 7-1 should be optional for IAB-MT
[3]: 7-1 4) and 5) should be optional, other items should be kept mandatory
[7], [11]: 1) mandatory without capability signalling, 2), 3), 4), 5) optional for IAB-MT
[12]: 1) should be changed to mandatory with capability signalling
[13]: Same as for Rel-15 UEs

	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
	
	SA only
	Mandatory without capability signalling
	[5], [6], [7], [9], [11]: 8-1 should be optional for IAB-MT
[2], [3], [13]: 8-1 should be kept mandatory for IAB-MT



Furthermore, in [1], it is suggested that for the mandatory features with capability signaling, IAB-MT may not indicate support for such features, if not supported. In practice, this means such features would be optional for IAB-MT. [6], [8], [11] also proposes that such features are considered as optional for IAB-MT. [12] presents the opposite view, stating that as a baseline the feature support for IAB-MT should be the same as for Rel-15 UEs, i.e. capability needs to be supported when IODT criteria are met. 
[3] is suggesting that all mandatory features from “0. General (including supported bearer types)”, “1. PDCP”, “2. RLC”, “3-0 Basic MAC procedures” feature groups should be kept mandatory for IAB-MT.
[13] suggests that the discussion should only be about mandatory features with capability signalling and that all mandatory features without capability signalling have to be supported by the IAB-MT. 

Rapporteur’s summary and suggested proposals:
The proposals and the approach taken by the companies for the analysis was very diverse, but there are proposals, where there was a common ground or there was a very clear majority agreeing with the approach:
Proposal 1: All optional features remain optional for IAB-MTs.
Proposal 2: (clarification): EN-DC mode support is not mandatory for IAB-MT.
Proposal 3: The following features are optional for IAB-MT:
· 1. PDCP; 1-5: Short SN
· 3. MAC; 3-3: DRX
· 4. Measurements; 4-5: ANR
· 6. Inactive; 6-1: RRC Inactive
Proposal 4: The following features are mandatory for IAB-MT:
· 1. PDPC; 1-0 Basic PDCP procedures, at least for SRB, FFS for DRB related components
· 2. RLC; 2-0 Basic RLC procedures, 2-4 NR RLC SN size for SRB
· 3. MAC; 3-0 Basic MAC procedures

There is also a set of proposals, which seems to have a clear majority. Firstly, it was mentioned in many documents that mandatory features with capability signaling can be regarded as optional for IAB-MT as there is already a possibility not to signal support thereof. Looking at the views gathered in the table above, it also seems that such a proposal would gain support among many other companies, even though they were not stating that directly. Even though there were also few papers not aligned with that view, it seems that a significant majority of companies would like to agree that all mandatory features with capability signaling are optional for IAB-MTs. This and other proposals with clear majority are gathered below:
Proposal 5: All mandatory features with capability signaling are optional for IAB-MT.
Proposal 6: 0-0: Basic EN-DC procedures; 2) SCG DRB with NR PDCP is optional for EN-DC IAB-MT. All other features from 0-0 should be kept mandatory for EN-DC IAB-MT.
Proposal 7: 8. Idle/inactive UE procedures; 8-1: System information acquisition is optional for IAB-MT.
There was a relatively big number of proposals related to making the DRB optional for IAB-MTs, although some opposite views were expressed as well. Since this discussion is related to the discussion on RRC CR, it is proposed to clarify first the approach for RRC specifications and only afterwards, decide on the capabilities.
Proposal 8: Discuss support for “0-3 DRB” and related features (e.g. SDAP) after clarifying the related issue in RRC specifications discussion.
When it comes to measurements and mobility related procedures, many companies indicated that it may not be necessary for IAB-MT deployed in static, fixed and pre-planned locations. There was also a number of companies were indicating that measurements and mobility would be useful even for such cases. Nevertheless, the following proposal is brought for further discussion:
Proposal 9: The following features are optional for IAB-MT:
· 4. Measurements; 4-1: Intra-NR measurements and reports
· 4. Measurements; 4-2: Inter-NR measurement and reports while in LTE connected
· 7. Mobility; 7-1: Handover

According to the RAN plenary guideline, the discussion should consider different IAB-MT types, but only a few contributions touched upon this aspect. [7] indicated that for wide area IAB-MTs all features, including capability signalling itself, should be optional and that optionality discussion is only relevant for local/medium range IAB-MTs. [9] indicates that the discussion on local/medium range IAB-MT capabilities should be deferred until characteristics of local/medium range IAB-MTs is decided by RAN4.
Proposal 10: Discuss whether and how the capabilities handling differs for wide area IAB-MT and for medium/local range IAB-MT.
3	Other capability related issues
In [4], an LS from RAN4 received by RAN2 in [14] is referred where RAN4 informs that they decided that IAB-MT declares all the supported channel bandwidths rather than having a mandatory set as current UEs. RAN2 is requested to evaluate their signalling and consider this, if needed. In [4], it is indicated that currently the signalling mandates support of maximum channel bandwidth, i.e. 100 MHz for FR1 and 200 MHz for FR2, while for IAB-MT, it should be optional. The related changes are provided in the TP in [4]. 
Contribution in [10] discusses the modifications to capability signalling framework and how to capture IAB-MT specificities in TS 38.306 and potentially TR 38.822. It is proposed that all IAB-MT Rel-16 mandatory features are signalled in the corresponding container in RRC. It is also proposed that a new section in TS 38.306 captures the features for IAB-MTs in the following way:
· with regards Rel-15 features, only mandatory features are listed
· with regards Rel-16 features, the same approach as for UEs is followed.

Based on the above two Tdocs, the following proposals are brought for further discussion:
Proposal 11: Discuss whether channel bandwidth signaling modifications proposed in R2-2002858 ([4]) should be introduced.
Proposal 12: Discuss whether the mandatory IAB-MT features need to be signaled in a separate container in RRC.
Proposal 13: Discuss whether to follow the approach for capturing IAB-MT features/capabilities in TS 38.306 as proposed in R2-2003361 ([10]).
4	Conclusions
Based on the summary of Tdocs the following proposals are made:
	POTENTIAL EASY AGREEMENTS
Proposal 1: All optional features remain optional for IAB-MTs.
Proposal 2: (clarification): EN-DC mode support is not mandatory for IAB-MT.
Proposal 3: The following features are optional for IAB-MT:
· 1. PDCP; 1-5: Short SN
· 3. MAC; 3-3: DRX
· 4. Measurements; 4-5: ANR
· 6. Inactive; 6-1: RRC Inactive

Proposal 4: The following features are mandatory for IAB-MT:
· 1. PDPC; 1-0 Basic PDCP procedures, at least for SRB, FFS for DRB related components
· 2. RLC; 2-0 Basic RLC procedures, 2-4 NR RLC SN size for SRB
· 3. MAC; 3-0 Basic MAC procedures

RECURRING PROPOSALS WITH HIGH NUMBER OF SUPPORTERS
Proposal 5: All mandatory features with capability signaling are optional for IAB-MT.
Proposal 6: 0-0: Basic EN-DC procedures; 2) SCG DRB with NR PDCP is optional for EN-DC IAB-MT. All other features from 0-0 should be kept mandatory for EN-DC IAB-MT.
Proposal 7: 8. Idle/inactive UE procedures; 8-1: System information acquisition is optional for IAB-MT.

PROPOSALS REQUIRING FURTHER DISCUSSION
Proposal 8: Discuss support for “0-3 DRB” and related features (e.g. SDAP) after clarifying the related issue in RRC specifications discussion.
Proposal 9: The following features are optional for IAB-MT:
· 4. Measurements; 4-1: Intra-NR measurements and reports
· 4. Measurements; 4-2: Inter-NR measurement and reports while in LTE connected
· 7. Mobility; 7-1: Handover

Proposal 10: Discuss whether and how the capabilities handling differs for wide area IAB-MT and for medium/local range IAB-MT.
Proposal 11: Discuss whether channel bandwidth signaling modifications proposed in R2-2002858 ([4]) should be introduced.
Proposal 12: Discuss whether the mandatory IAB-MT features need to be signaled in a separate container in RRC.
Proposal 13: Discuss whether to follow the approach for capturing IAB-MT features/capabilities in TS 38.306 as proposed in R2-2003361 ([10]).
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