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Introduction
RAN#87e has briefly discussed how to handle IAB capabilities and some general agreements have been made:
	1. 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).

1. RAN WGs should strive to minimize specification impact.


In this contribution, we will discuss how to identify mandatory features for IAB and how to capture IAB capabilities. 
Discussion
Before going to detailed discussion on whether a specific feature should be mandatory or not, we should first understand the motivation of this discussion. As we know, the existing UE capabilities as captured in TS 38.306/38.331 and TR 38.822 were designed for UEs which are equipped in devices like smartphones, and some features (e.g. IMS voice) are only useful for mobile phones. When we discussing IAB which is a network node, we agreed previously that IAB-MT can follow the legacy procedure and signalling defined in Rel-15, but some of features which are mandatory for legacy UEs may not be useful for IAB-MTs. Implementing and testing this kind of mandatory features on IAB would require a lot of efforts for vendors and it would delay the commercialization of IAB.
Observation 1: The motivation of RAN to revisit Rel-15 mandatory features is to minimize the mandatory features for IAB-MT to support in order to speed up IAB industrialization and commercialization.
With this motivation beard in mind, we should look at all features as captured in TR 38.822, which are classified into 3 categories:
· Mandatory features without capability signalling, which are mostly features essential for basic operation for Rel-15 UEs operated in NSA and SA modes.
· Mandatory features with capability signalling, which are mostly features critical in terms of performance for Rel-15 UEs operated in NSA and SA modes, but may lack of testing environments due to mismatched industrialization planning of vendors.
· Optional features with capability signalling, which are mostly features for NR performance improvements.
Of these features, only those mandatory-without-capability ones are basic for Rel-15 NR operation and others can be seen as enhancements to performance. But for Rel-16 IAB, given its different nature of a fixed node, even some of those mandatory features without capability signalling may not be essential. According to the guidance of RANP, it is the task of RAN WGs to identify the mandatory features for IAB nodes, which can be selected from the mandatory-without-capability feature list. 
There may be several options regarding how to capture these mandatory features for IAB, including e.g. in TR 38.822 as a separate section or in a new TR dedicated for IAB-MT capabilities. Either of them should be fine, and we think TR 38.822 can be the baseline.
Observation 2: Only those mandatory features without capability signalling as captured in TR 38.822 are essential for Rel-15 NR basic operation, and some of them may not be needed for Rel-16 IAB.
Proposal 1: RAN2 is suggested to select mandatory features for basic IAB operation from those mandatory-without-capability features as captured in TR 38.822.
The next question would be which features should be captured as mandatory features for IAB-MT. According to Proposal 1, RAN2 only needs to investigate the short list of mandatory-without-capability features. The following difference between Rel-16 IAB and Rel-15 NR should be at least taken into account during the investigation:
· In Rel-15, EN-DC/NSA is the first version released for 5G and as a consequence Rel-15 UEs are mandatory to support EN-DC features. Note that even in Rel-12, when DC was first specified for LTE, it is optional for UEs to support. The decision of mandatory support of EN-DC was mostly due to the 5G standardization timeline. However, for Rel-16 IAB, the situation is different now given that both NSA and SA options have already been supported. An IAB node may select to support SA mode only according to the requirement from operators. Even for NSA deployment, as we have specified to support architecture option b (i.e. EN-DC NR SCG supporting IAB standalone access, as captured in TR 38.874), it is still possible for IAB node to support NR SA only.
· It is natural for a normal UE to support DRB mandatorily, as anyway a UE is supposed to be able to transport user plane traffic through DRBs. However, for IAB the backhaul traffic was meant to be transported via backhaul RLC channel, and the only case to use DRB for IAB-MT is to transport OAM traffic. As previously agreed in RAN3, there are two options to support OAM transport, i.e. via DRBs or via BH RLC channels, it is possible for a network to select to not support OAM traffic via DRBs.
· [bookmark: _GoBack]Different from normal UEs which are mostly for mobile phones for which mobility is a key feature, Rel-16 IAB nodes have been targeted to the scenario of fixed nodes to extend the coverage. In this sense, measurement and mobility related features as captured in feature groups 4 and 7 in section 4.2 of TR 38.822 is not essential any more for IAB-MTs.
· Regarding system information acquisition, as the network may select to broadcast system information in the on-demand manner, it is mandatory for a UE to support on-demand SI to make sure it can receive system information. However, from the network point of view, on-demand SI broadcasting may not be supported, and as a component of the network, it is not necessary for IAB-MT to mandatorily support on-demand SI.
As a starting point of this discussion, the following basic feature for each sub-layer can be included to the minimum feature set for basic operation of IAB-MT:
	Features
	Index
	Feature group
	Components
	Note
	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

	

	

	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

	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 signallling

	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




Proposal 2: As a starting point, features including 1-0 (basic PDCP procedures), 2-0 (basic RLC features), 3-0 (basic MAC procedures), 9-1 (RRC buffer size) and 9-2 (RRC processing time) can be included in the minimum feature set for basic operation of IAB-MT.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed how to capture IAB-MT capabilities.
Observation 1: The motivation of RAN to revisit Rel-15 mandatory features is to minimize the mandatory features for IAB-MT to support in order to speed up IAB industrialization and commercialization.
Observation 2: Only those mandatory features without capability signalling as captured in TR 38.822 are essential for Rel-15 NR basic operation, and some of them may not be needed for Rel-16 IAB.

Proposal 1: RAN2 is suggested to select mandatory features for basic IAB operation from those mandatory-without-capability features as captured in TR 38.822.
Proposal 2: As a starting point, features including 1-0 (basic PDCP procedures), 2-0 (basic RLC features), 3-0 (basic MAC procedures), 9-1 (RRC buffer size) and 9-2 (RRC processing time) can be included in the minimum feature set for basic operation of IAB-MT.
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