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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN2#109b-e [1], RAN2 has made the following agreements on IAB-MT capabilities:
	· 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. 


Companies reached a consensus on the UE capabilities of IAB-MT that we need to first figure out whether the UE capability signalling procedure is necessary for wide-area IAB-MTs before we decide on which features are mandatory. In this contribution, we will discuss the FFSs left at the meeting RAN2#109b-e.
2. Discussion
In the following, we first discuss the necessity of capability signaling with respect to local-area and wide-area IAB-MTs, and then discuss how to support the IAB-MT capability signaling.
2.1. Mandatory features with capability signaling 
UE features are divided into three categories [2], i.e., a) mandatory features without capability signalling, b) mandatory features with capability signalling and c) optional features with capability signalling. Category a) is the most fundamental and essential features that all UEs should be equipped with. Category b) is also important but can be supported in a later stage, and vendors can determine whether/when to support these features, which provides some flexibility for the self-paced industrialization. Category c) is features designed for optimization and enhancements, vendors have flexibility to select and support these functions.
Considering that IAB-nodes are network equipment, features are useful for a mobile UE might not be necessary for a fixed IAB-MT. In our understanding, only a part of UE features that are mandatory without capability signalling should be considered mandatory, exceptions can be discussed further. All mandatory features with capability signalling shall be considered optional for IAB-MT:
Proposal 1: Rel-15 UE mandatory features with capability signaling are optional for IAB-MT. 
2.2. Necessity of UE capability signaling 
The concept of wide-area IAB-MT comes from RAN4, where wide-area and local-area IAB-MTs are defined respectively. 
It should be noted that the characteristics of wide-area IAB-MTs are known to the operator, for which the deployment is stationary and very well-planned. From the perspective of network, these IAB-nodes behave just like regular BS and follow BS requirements. Since the deployment is completely under the control of operators, and the requirements for IAB-nodes keep unchanged once deployed, in this respect, we think that the required capabilities signaling is not necessary. This could be achieved either by appropriate configuration before the deployment or by negotiation-based mechanism with neighbor network nodes. 
Observation 1: Presumably the IAB-donor-CU knows the capabilities of a wide-area IAB-MT.
Proposal 2: IAB-MT capability signaling might not be used for wide-area IAB-MTs.
Local-area IAB-MTs, different from wide-area IAB-MTs, are expected to be deployed in various environment where the IAB-donor-CU may not be able to know the exact capabilities of a local-area IAB-MT. In this sense, it may be beneficial for local IAB-MT to support capability signaling procedure.
Observation 2: Presumably the IAB-donor-CU does not know the capability of a local-area IAB-MT.
To ensure flexible deployment local-area IAB-MT, we propose:
Proposal 3: UE capability signaling is re-used for local-area IAB-MT. 
2.3. Indicator for wide-area/local-area IAB-MT
During IAB-MT setup procedure, an IAB-MT will send an RRCSetupComplete message including iab-NodeIndication-r16 to IAB-donor-CU, indicating that the accessing device is an IAB-MT, instead of an ordinary UE. However, currently there is no indication of the IAB-MT class, IAB-donor-CU cannot tell whether the accessing IAB-MT is a local-area or wide-area IAB-MT based on the reception of iab-NodeIndication-r16. 
According to the UE capability signaling process, the network needs to send an enquiry to a UE to request the UE capability information. If IAB-MT re-uses the UE capability signaling process, the IAB-donor-CU needs to know what class of the access IAB-MT it is. Otherwise, IAB-donor-CU does not know whether the capability enquiry should be sent to the accessing IAB-MT or not. 
Observation 3: Based on the existing signaling, IAB-donor-CU cannot tell whether an accessing IAB-MT is a local-area or wide-area IAB-MT.
Observation 4: IAB-donor-CU does not know whether the capability enquiry should be sent to the accessing IAB-MT.
Self-evidently, an IAB-node needs to indicate the class of the IAB-MT to the IAB-donor-CU. With the assistance of the indicator, IAB-donor-CU knows the class of the accessing IAB-MT and whether it supports capability signaling framework. Additionally, different minimum capability sets might be defined for different IAB-MT classes, as what is currently being discussed in the email discussion. This is also the case where the indicator is required to differentiate wide-aera IAB-MT from local-area IAB-MT. 
However, the question is how to achieve this purpose properly at the final stage of Rel-16. As far as we are concerned, either a modified iab-NodeIndication-r16 or a new field carried in the same RRCSetupComplete message can be a solution to the problem. 
Option 1: a modified iab-NodeIndication-r16 is used.
Since the ASN.1 code is not completely feezed, we are still be able to change the structure of iab-NodeIndication-r16 from ENUMERATED{TRUE} to, for example, CHOICE{wide-area, local-area}. In this respect, the field directly indicates the class of the IAB-MT, and simultaneously implies the identity of being an IAB-node. Because no extra field is introduced in the current RRC message, this option is considered cost-effective regarding signaling. However, this change might bring a series of modifications to current specifications, such as the section 5.3.3.4 (Reception of the RRCSetup by the UE) in TS 38.331 v16.0.0.
Option 2: a new field is used.
Another option is to design a new field, such as iab-MTType-r16, which is included in the RRCSetupComplete message to indicate the class of the IAB-MT, together with the presence of iab-NodeIndication-r16. This new field brings less implication to the current specifications compared to the former option, we only need to revise the content of the RRCSetupComplete message for further explanation. For that this is the later stage of Rel-16, we’d like to minimize the potential impact on specifications as much as possible, so we prefer the latter option:
Proposal 4: A new field should be added in the RRCSetupComplete message to indicate the class of the accessing IAB-MT, which implies whether the UE capability signaling framework is re-used, or/and the minimum set of capabilities.
Based on the above proposals, we made a text proposal in the companion paper.
Proposal 5: RAN2 to adopt the TP as in [3].
3. Conclusion
In this paper, we discussed the remaining issues regarding IAB-MT capabilities. The proposals are the following:
Observation 1: Presumably the IAB-donor-CU knows the capabilities of a wide-area IAB-MT.
Observation 2: Presumably the IAB-donor-CU does not know the capability of a local-area IAB-MT.
Observation 3: Based on the existing signaling, IAB-donor-CU cannot tell whether an accessing IAB-MT is a local-area or wide-area IAB-MT.
Observation 4: IAB-donor-CU does not know whether the capability enquiry should be sent to the accessing IAB-MT.
Proposal 1: Rel-15 UE mandatory features with capability signaling are optional for IAB-MT.
Proposal 2: IAB-MT capability signaling might not be used for wide-area IAB-MTs.
Proposal 3: UE capability signaling is re-used for local-area IAB-MT.
Proposal 4: A new field should be added in the RRCSetupComplete message to indicate the class of the accessing IAB-MT, which implies whether the UE capability signaling framework is re-used, or/and the minimum set of capabilities.
Proposal 5: RAN2 to adopt the TP as in [3].
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