[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #96bis			R1-1904661
[bookmark: _GoBack]Xi’an, China, 8th – 12th April, 2019

[bookmark: Source]Agenda item:	7.2.3.3
Source:	NEC
Title:              	Discussion on IAB
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#96 meeting [1], the following agreements were achieved:
· Both implicit and explicit indication of the availability of soft resources at an IAB node is supported 
· In case of implicit indication of DU soft-resource availability, the IAB node knows that the DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling based on indirect means. Examples of such means may include:
· the lack of uplink scheduling grant at the MT
· no data available for MT transmission
· the configured MT search space, 
· configured RS measurement occasions (e.g. SSB/CSI-RS)
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes
· Explicit indication that a resource is available is based on DCI indication. The following options can be considered:
· SFI-like indication via DCI Format 2_0 
· Use of 2 SFI indications (e.g. based on multi-slot scheduling mechanism)
· Define a new DCI format
· Other options are not precluded
· FFS: whether an explicit indication that a resource is available always has priority over any implicit determination of the availability of a resource.
· Both slot and symbol-level multiplexing of access and backhaul links are supported.
This contribution is focused on resource allocation in IAB.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Resource configuration and indication of MT resources
It is agreed that at least existing resource definitions (D/U/F) and semi-static and dynamic signalling methods defined in Rel-15 for access UEs are reused for configuration and indication of MT resources to be used by the backhaul link between the IAB node and its parent. In Rel-15, the supported slot formats are limited and not well designed for IAB. For example, if to assist inter-link switching, some gap time resources may be needed to be configured for MT resources. In particular, there may be a need to configure both gap time resources at the beginning and the ending of a slot. However, such slot formats are not supported by current Rel-15 semi-static and dynamic signalling methods for access UEs. Therefore, enhanced support for more slot formats is required for MT resources in Rel-16.
Proposal 1: Additional semi-static and dynamic signalling methods to Rel.15 are required to support more slot formats for MT resources in Rel-16.
3 Resource allocation in IAB
As agreed in previous meeting, the time resources of a DU function of IAB node, can be configured by the IAB parent node as downlink, uplink, flexible and unavailable time resources. Moreover, downlink, uplink and flexible time resources have two flavors: hard and soft. 
The IAB parent node can indicate soft time resources of the DU function of an IAB node as available. For example, through higher layer signalling, a set of time resources can be semi-statically configured for the DU function of an IAB node. Such time resources may be symbol-level, or slot-level, and may be full band, partial band or subband. Further, if a “hard” flavour is set on a subset of these configured time resources, the DU function of an IAB node should schedule its link as either uplink, downlink or flexible transmission within this subset according to the configuration. However, if a “soft” flavour is set on a subset of these configured time resources, the DU function of an IAB node should schedule its link based on its availability indication. As agreed, both explicit and implicit methods are supported to indicate the DU of an IAB node the availability of soft resources.
For the DU of an IAB node, the Rel.15 configuration framework can be used to indicate a slot format for D/U/F symbols. Additional signalling are needed to indicate hard/soft resources on top of D/U/F symbols. Moreover, not available symbols/slot may need to be indicated. In that case, hard/soft resources on D/U/F as well as soft-available/soft-not-available resources have to be indicated by a separate signalling in addition to Rel.15 configuration framework. For example, a new DCI indicating a bitmap can be considered, where “1” means hard/soft-available resources and “0” is soft/soft-not-available resources. 
Proposal 2: Introduce a new DCI format to use bitmap to indicate hard/soft resources or soft-available/soft-not-available resources. 
4 Conclusion
This contribution provided our proposals for IAB in NR. And particularly, there are:
Proposal 1: Additional semi-static and dynamic signalling methods to Rel.15 are required to support more slot formats for MT resources in Rel-16.
Proposal 2: Introduce a new DCI format to use bitmap to indicate hard/soft resources or soft-available/soft-not-available resources. 
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