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Introduction
During last RAN2 meeting, IAB MT features were discussed and some agreements were reached about the mandatoriness of R15 UE features for IAB-MT and a minimum set of features for IAB-MT was agreed [1]. However there were still FFS issues on IAB-MT features and capability signaling. In this contribution, we discuss the minimum set of IAB-MT features and the capability signaling taking the two classes of IAB-MTs into account. 
	All optional features remain optional for IAB-MTs.

Clarification: EN-DC mode support is not mandatory for IAB-MT.

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

 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
It is FFS if in general mandatory features with capability signaling are optional for IAB-MT.

It is FFS if UE capability signalling will be used at all for Wide Area MTs. 

We consider a min set of features for wide area MT, and whether there may be a need for more mandatory features local area MT. 


Discussion
Minimum set of IAB-MT features
During RAN2#109bis-e meeting, a minimum set of features for IAB-MT was agreed, which includes basic PDCP procedure for SRB, basic RLC procedures, NR RLC SN size for SRB and basic MAC procedures. And an email discussion was initiated after RAN2#109bis-e meeting to continue the discussion on IAB-MT features. As discussed in the email discussion, we need to determine the criteria for defining the minimum set of IAB-MT features. In our view, only the features which are required for IAB-MT to establish RRC connection with the network and connect to OAM server need to be included in the minimum set of IAB-MT features and shall be mandatory supported by all IAB-MTs. 
Proposal 1: Only the features which are required to establish RRC connection with the network and connect to OAM server needs to be included in the minimum set of IAB-MT features.
Here we investigate whether there are additional layer 2/3 features which should be included in the minimum set of features for IAB-MT. The mandatory features for R15 UE listed in TR 38.822 are copied in the below and are analyzed one by one. 

Feature 0: General 

	Features
	Index
	Feature group
	Components
	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)
	Mandatory without capability signalling

	
	0-2
	SRB
	1) Split SRB with one UL path

2) SRB3
	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) 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 R 

RC connection reconfiguration after RRC connection establishment
	Mandatory without capability signalling

	
	0-7
	PCell operation
	1) PCell operation on FR2
	Mandatory with capability signalling


As agreed in last RAN2 meeting, EN-DC mode support is not mandatory for IAB-MT. As a result, feature group 0-0 basic EN-DC procedures, 0-2 SRB 2) SRB3 and 0-4 Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment shall be optional for IAB-MT. As agreed in RAN3, the OAM traffic could be delivered via IAB-MT’s DRB or BH RLC channel. DRB feature may be required for IAB-MT to deliver its own OAM traffic assuming that OAM traffic is delivered via IAB-MT’s DRB. However DRB feature doesn’t need to be included in the minimum set for IAB-MT since OAM traffic could be alternatively delivered via IP layer. As for feature group 0-7 PCell operation, it is not needed  to be included in the minimum set for IAB-MT since the donor CU could configure the IAB-MT to work on FR1 if PCell operation on FR2 is not supported. 
Proposal 2: All mandatory features for R15 UE in feature 0-general are optional for IAB-MT. 
Feature 1. PDCP

	Features
	Index
	Feature group
	Components
	Mandatory/Optional

	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

	
	1-5
	Short SN
	Short SN
	Mandatory with capability signalling


During RAN2#109bis-e meeting, it was agreed that basic PDCP procedures for SRB shall be mandatory supported for IAB-MT. As analyzed above, the support of DRB handling shall be optional for IAB-MT. As a result, basic PDCP procedures for DRB components and short SN shall be optional for IAB-MT. On the other hand, during RAN2#109bis-e meeting, it was discussed whether PDCP duplication for SRB/DRB should be supported for IAB-MT. According to TS 38.822, PDCP duplication is optional with capability signalling for R15 UE. And there is no reason to convert the optional feature for R15 UE to mandatory for IAB-MT. So it is suggested that PDCP duplication for SRB/DRB is optionally supported for IAB-MT which is the same as R15 UE.
Proposal 3: Basic PDCP procedures for DRB components and short SN shall be optional for IAB-MT.
Proposal 4: PDCP duplication for SRB/DRB is optionally supported for IAB-MT which is the same as R15 UE.
Feature 2. RLC

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM

2) RLC AM with 18bits SN*

3) SDU discard
	Mandatory without capability signalling

	
	2-1
	RLC AM with short SN
	RLC AM with short SN
	Mandatory with capability signalling

	
	2-2
	RLC UM with short SN
	RLC UM with short SN
	Mandatory with capability signalling

	
	2-3
	RLC UM with long SN
	RLC UM with long SN
	Mandatory with capability signalling

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


During RAN2#109bis-e meeting, it was agreed that basic RLC procedures and NR RLC SN size for SRB shall be mandatory supported for IAB-MT. With regard to feature groups 2-1, 2-2 and 2-3, they should be optional supported  considering that DRB support is optional for IAB-MT.

Proposal 5:  Feature group RLC AM with short SN, RLC UM with short SN and RLC UM with long SN should be optional supported for IAB-MT.  

Feature 4. measurements
	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.

	
	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

	
	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
	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
	Mandatory with capability signalling if the UE supports LTE


As analyzed above, only the features which are required for IAB-MT to establish RRC connection with the network and connect to OAM server needs to be included in the minimum set of IAB-MT features and shall be mandatory supported by all IAB-MTs. As a result, measurements features shall be optional supported and shall not be included in the minimum set for IAB-MT. 

Proposal 6: Measurements features shall be optional supported for IAB-MT.
Feature 5. SDAP

	5. SDAP
	5-1
	QoS
	1) Flow-based QoS

2) Multiple flows to 1 DRB mapping

3) AS reflective QoS
	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
	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


As stated above, the DRB related handling shall be optional supported for IAB-MT. Correspondingly, SDAP related features should also be optional supported for IAB-MT and should not be included in the minimum set of IAB-MT feature. 
Proposal 7: SDAP related features should be optional supported for IAB-MT. 
Feature 7. Mobility

	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
	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.


Considering that only the features which are required for IAB-MT to establish RRC connection with the network and connect to OAM server needs to be included in the minimum set of IAB-MT features, mobility related features should be optional supported for IAB-MT. 
Proposal 8: Mobility related features should be optional supported for IAB-MT.
Feature 8. Idle/inactive UE procedures
	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
	Mandatory without capability signalling


For R15 Idle/inactive UE, Msg.1/Msg.3 based on-demand SI provisioning could be used to obtain other SI (e.g. for cell re-selection). For IAB-MT, it is possible that the network always broadcast system information, in this situation, IAB-MT doesn’t need to obtain system information via on-demand SI provisioning. So feature group system information acquisition 
Proposal 9: Feature group “System information acquisition”  should be optional supported for IAB-MT.
Feature 9. RRC 9-1 RRC buffer size; 9-2 RRC processing time 
	9. RRC
	9-1
	RRC buffer size
	Maximum overall RRC configuration size
	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
	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


RRC related features shall be mandatory supported since these features are required for IAB-MT to establish RRC connection with the donor CU. However, for feature group RRC processing time, only components related to RRC connection establishment should be mandatory supported, including 1) RRC connection establishment; 3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release; 8) Initial security activation; 9) Counter check. 
Proposal 10: RRC related features shall be mandatory supported by IAB-MT.  And only components related to RRC connection establishment in feature group RRC processing time should be mandatory supported, including:

RRC connection establishment; 

3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release; 
8) Initial security activation; 
9) Counter check. 

As we know, two classes of IAB-MTs are defined by RAN4 called wide-area and local area IAB-MT. However, there was no agreement on the criteria of the classification of IAB-MT yet. Based on the discussion in RAN4, minimum/typical distance from parent and/or target deployment scenario were considered as factors in RAN4 for IAB-MT classification. In our view, the same set of features are required by the two classes of IAB-MT to establish RRC connection to the network. And we see no requirement for different L2/L3 minimum sets of capabilities for Wide-area/Local-Area IAB-MT based on the candidate IAB-MT classification criteria discussed in RAN4. As a result, the same minimum set of features could be defined for Wide-area and Local-Area IAB-MT.
Proposal 11: The same minimum set of features could be defined for Wide-area and Local-Area IAB-MT considering that the same set of features are required by the two classes of IAB-MT to establish RRC connection to the network.
Capability signaling 

For mandatory IAB-MT features in the minimum set and mandatory R16 IAB-MT features, the support of these features could be indicated by the iab-NodeIndication-r16 IE contained in RRCSetupComplete message. Assuming that the same minimum set of features are defined for Wide-area and Local-Area IAB-MT, the iab-NodeIndication-r16 IE could be used for both classes of IAB-MTs. 
Proposal 12: The iab-NodeIndication-r16 IE could be used for both classes of IAB-MTs to indicate the support of mandatory IAB-MT features in the minimum set and mandatory R16 IAB-MT features.

For R15 UE features out of the minimum set and optional R16 IAB-MT features, two options were brought out in the email discussion as below:

Option 1: The features supported by IAB-MT are declared by the manufacturer/vendor and known in the network by configuration/OAM.

Option 2: The UE capability signaling framework is reused.

Some companies propose that option 1 could be adopted for wide-area IAB-MT while option 2 be used for local-area IAB-MT. In our view, option 2 (UE capability signaling framework) could be reused for  both wide-area and local-area IAB-MT for easier inter-operation. 
Proposal 13:UE capability signaling framework is reused for both wide-area and local-area IAB-MT for easier inter-operation.

Conclusion
In this contribution, we discussed the minimum set of IAB-MT features and the capability signaling taking the two classes of IAB-MTs into account. And we have the following proposals:

Proposal 1: Only the features which are required to establish RRC connection with the network and connect to OAM server needs to be included in the minimum set of IAB-MT features.
Proposal 2: All mandatory features for R15 UE in feature 0-general are optional for IAB-MT. 
Proposal 3: Basic PDCP procedures for DRB components and short SN shall be optional for IAB-MT.
Proposal 4: PDCP duplication for SRB/DRB is optionally supported for IAB-MT which is the same as R15 UE.
Proposal 5: Feature group RLC AM with short SN, RLC UM with short SN and RLC UM with long SN should be optional supported for IAB-MT.  

Proposal 6: Measurements features shall be optional supported for IAB-MT.
Proposal 7: SDAP related features should be optional supported for IAB-MT. 
Proposal 8: Mobility related features should be optional supported for IAB-MT.
Proposal 9: Feature group “System information acquisition”  should be optional supported for IAB-MT.
Proposal 10: RRC related features shall be mandatory supported by IAB-MT.  And only components related to RRC connection establishment in feature group RRC processing time should be mandatory supported, including:

1)RRC connection establishment; 

3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release; 
8) Initial security activation; 
9) Counter check. 

Proposal 11: The same minimum set of features could be defined for Wide-area and Local-Area IAB-MT considering that the same set of features are required by the two classes of IAB-MT to establish RRC connection to the network.
Proposal 12: The iab-NodeIndication-r16 IE could be used for both classes of IAB-MTs to indicate the support of mandatory IAB-MT features in the minimum set and mandatory R16 IAB-MT features.

Proposal 13:UE capability signaling framework is reused for both wide-area and local-area IAB-MT for easier inter-operation.
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