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1 Introduction

A revised WID on “Integrated Access and Backhaul for NR” was approved in RAN#84 [1] and then one of objectives for the work item is as follows: 
	· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:

· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.

· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 

· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 

· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 
· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

· Specification of mechanism to support the “case-1” OTA timing alignment.


This contribution discusses remaining aspects for resource multiplexing among backhaul and access link based on agreements made in last RAN1 meeting.
2 Configuration of IAB MT/DU resources
Regarding MT/DU resource configuration, the following agreements were made in last RAN1 meeting:
	Agreements:

Dynamic indication of UL-Flexible-DL (intended to dynamically update the flexible symbols) is supported for IAB-node MTs

· The dynamic indication of slot formats of UL-Flexible-DL should use DCI format 2_0 and reserved entries in Table 11.1.1-1 in 38.213. 

Agreements:

H/S/NA attributes for the per-cell DU resource configuration are explicitly indicated per-resource type (D/U/F) in each slot.

Agreements:

The donor CU and the parent node can be made aware of the multiplexing capability between MT and DU (TDM required, TDM not required) of an IAB node to for any {MT CC, DU cell} pair.

· Signaling details up to RAN2/RAN3.

Agreements:

The behavior for conflict resolution as defined in RAN1 #96bis applies in general and it is not an exception for when the MT is configured with cell specific signals/channels.

Agreements:

A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.

· Ng can be provided for each of the [8] possible transitions with potential overlap:

MT to DU
DL Tx
UL Rx
DL Rx
UL Tx
DU to MT
DL Rx
UL Tx
DL Tx
UL Rx
· If Ng is not provided it is assumed to be 0

NOTE: this agreement does not introduce any performance requirement on IAB nodes.

Agreements:

The minimum granularity of explicit indication of DU-IA for IAB DU is per resource type (D/U/F) in a slot.

Agreements:

A DCI following the DCI Format 2_0 structure is used to indicate DU-IA to an IAB node using a new IA-RNTI different from SFI-RNTI.

This DCI contains one or multiple fields (similar to SFI-index fields in DCI Format 2_0), each field value is used as the index in a RRC configured AI (Availability Indicator) AvailabilityCombination table (similar to the SFI SlotFormatCombination table).

Each entry in the AI AvailabilityCombination table indicates the resource availability for a set of consecutive slots.

Each element of each entry in the AI AvailabilityCombination table indicates the resource availability in a slot.

The resource availability can take 8 values:

Value

Meaning

0

No resources available

1

D resources available

2

U resources available

3

D and U resources available

4

F resources available

5

D and F resources available

6

U and F resources available

7

All resources available

The maximum number of entries in the AI AvailabilityCombination table is 512.


One remaining aspect is whether a default resource attribute for IAB DU resource configuration H/S/NA is necessary to be defined (i.e., if not provided with an explicit H/S/NA configuration) and if decided to be necessary, what default value among H/S/NA is. In Rel-15, flexible resource is assumed as default resource if a UE is not provided with an explicit resource configuration. Note that it is aligned with how to specify semi-static configurations (e.g., tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated) in [2] (e.g., by using the number of consecutive full DL slots at the beginning of each DL-UL pattern or full UL slot at the end of each DL-UL pattern). Similarly, for IAB DU resource attribute, soft flexible resource can be assumed as default resource. Therefore, if not provided with an explicit H/S/NA configuration, IAB DU can utilize those resource for DL transmission or UL reception based on an indication of availability of the soft resource.
Observation 1: For IAB DU resource configuration, soft flexible resource can be assumed as default.
Another remaining aspect is about the details of slot formats of UL-Flexible-DL and it was agreed to specify the slot formats by utilizing reserved entries in Table 11.1.1-1 in 38.213. In the Table 11.1.1-1, DL-Flexible-UL slot patterns are defined from Format 19 to Format 45. Thus, slot formats of UL-Flexible-DL can be specified taking into account exact reverses of slot formats of the DL-Flexible-UL as follows:

Table 1. Slot formats of the UL-Flexible-DL

	56
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D

	57
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D

	58
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D

	59
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D

	60
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D

	61
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D

	62
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D

	63
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D

	64
	U
	U
	U
	F
	F
	F
	F
	F
	F
	F
	F
	D
	D
	D

	65
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D

	66
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D

	67
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D

	68
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	D
	D

	69
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D

	70
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	D
	D

	71
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	72
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	73
	U
	U
	U
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	74
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	75
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	76
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D

	77
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	78
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D
	D

	79
	U
	U
	U
	F
	F
	F
	D
	D
	D
	D
	D
	D
	D
	D

	80
	U
	U
	U
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	D

	81
	U
	U
	U
	U
	U
	U
	F
	F
	F
	F
	F
	F
	D
	D

	82
	U
	U
	U
	U
	U
	U
	F
	F
	D
	D
	D
	D
	D
	D


 Proposal 1: Slot formats in Table 1 is adopted for slot formats of UL-Flexible-DL in IAB.
Regarding an explicit indication of the availability of soft resources, it was agreed about the details of DCI Format 2_0 structure (e.g., AI (Availability Indicator) AvailabilityCombination table). One remaining issue is whether Availability indicator indicated in the DCI format is applicable all resources, i.e., H/S/NA or applied only for S. In Rel-15, resource information indicated by DCI format 2_0 should be aligned with resource information in semi-static configurations. That is, D or U in the semi-static configurations should be maintained as it is and only flexible resource can be changed to D or UL by DCI format 2_0. In our view, although similar mechanisms can be introduced for Availability indicator, further discussions may be necessary for example, how to specify IAB DU behaviors when Availability indicator is applied for H/S/NA (e.g., application of “No resource availability” regardless of H/S/NA, application of “DL or UL resource available” for flexible resource). 
Proposal 2: Further discussion is necessary whether Availability indicator is applied only for soft resource.
3 Conclusions 

This contribution discusses remaining aspects for resource multiplexing among backhaul and access link and proposes the following proposals based on the discussion:
Observation 1: For IAB DU resource configuration, soft flexible resource can be assumed as default.
Proposal 1: Slot formats in Table 1 is adopted for slot formats of UL-Flexible-DL in IAB.
Proposal 2: Further discussion is necessary whether Availability indicator is applied only for soft resource.
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