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Introduction
In RAN1#98bis, the following agreements on IAB resource multiplexing were reached :
	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:
[bookmark: _Hlk22168000]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:
The explicit indication of DU-IA is provided using the DCI Format 2_0 framework.
· FFS the following alternatives (to be down-selected): 
· Alt 1: Reuse existing DCI Format 2_0, select/reinterpret current and, possibly, some reserved entries in Table 11.1.1-1 in 38.213 to indicate DU-IA.
· Alt 2: Reuse existing DCI Format 2_0, select reserved entries of Table 11.1.1-1 in 38.213 to indicate DU-IA.
· Alt 3: New DCI Format.
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.



In this contribution, we discuss the remaining details about the semi-static DU resource configuration, and the L1 dynamic indication of the availability of soft DU resources. 
Semi-static DU resource configuration
DU configuration regarding multiple carrier frequencies
A DU may correspond to multiple cells, including cells operating on different carrier frequencies. Similarly, an MT may correspond to multiple carrier frequencies. If configuring a hard DU resource means the corresponding MT resource being unavailable to the parent node on all MT carrier frequencies, it becomes inefficient from the resource utilization perspective. Therefore, it has been agreed [2] that the H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies). To facilitate such configuration, it has also been agreed [1] that 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 for any {MT CC, DU cell} pair. However, it is clear that an IAB-node ability for simultaneous operation of a DU and MT depends on the instantaneous transmission direction of the DU and the MT. As an example, it may be possible for the IAB node to receive simultaneously on the DU and MT but not transmit simultaneously on the DU and MT. Thus, we propose to extend the TD/no-TDM capability signalling to separately indicate the TDM/non-TDM capability for each DU/MT TX/RX combination
· TDM/no-TDM for the DU-TX/MT-TX combination
· TDM/no-TDM for the DU-RX/MT-TX combination
· TDM/no-TDM for the DU-TX/MT-RX combination
· TDM/no-TDM for the DU-RX/MT-RX combination
It should be noted the possibility for such extended TDM (or rather non-TDM) capability signalling does not mandate any additional complexity of the IAB node. An IAB node requiring TDM for any of the above four combinations, can, if it wants to, simply indicate TDM for each of the combinations, implying exactly the same IAB-node behaviour as with a single overall TDM/no-TDM indicator.

Proposal 1: 	The indication of the multiplexing capability between IAB MT and IAB DU is with respect to each transmission-direction combination, i.e., TDM/no-TDM for MT-TX/DU-TX, 
MT-TX/DU-RX, MT-RX/DU-TX, and MT-RX/DU-RX.
Explicit indication of the soft resource
It has been agreed that the availability of a soft DU resource can explicitly and dynamically indicated based on DCI. More specifically the DCI indicates an entry in an AvailabilityCombination table which, in turn, indicates the availability of soft resources within a slot. It has also been agreed that a soft resource could, alternatively, be implicitly indicated as available. However, RAN1 email discussions on the draft CR for TS 38.213 related to IAB have highlighted that there is a need to clarify the exact IAB node behaviour with regards to soft DU resources. Currently the draft TR only states that the IAB node can use a soft resource if it is “determined to be available” but it is not clarified how such a decision can be made by the IAB node. 
The IAB node behaviour with respect to a soft DU resource has typically been expressed such that the IAB node can assume that it can use a soft DU resource if an only if this can be done without impacting the MTs ability to transmit and/or receive according to its configuration and scheduling. One way to align this with the explicit indication of availability would be to specificy the IAB node behaviour with respect to the explicit indication of availability as follows: 
The IAB node can assume that it can use a resource indicated as available without impacting the MTs ability to transmit/receive according to its configuration and scheduling.
Together with a specification of the overall IAB behaviour with regards to a soft DU resource according to 
The IAB node can assume that it can use a soft DU resource if an only if this can be done without impacting the MTs ability to transmit and/or receive according to its configuration and scheduling
this would lead to the proper IAB node behaviour with regards to both implicit and explicit indication of availability of a soft DU resource.  
However, the wording “without impacting the MTs ability to transmit and/or receive according to its configuration and scheduling.” may lack the stringency needed for a technical specification.
In practice, the relevant thing is that, with regards to a soft DU resource, the parent node should be able to assume that the MTs behaviour and capabilities would be the same as if the soft DU resource was not used, which in turn implies that the MTs behaviour and capabilities would be the same as if the DU resource was instead configured as not available. 
This leads us to conclude that the following would be an appropriate specification of IAB node behaviour with regards to soft DU resources configured: 
The IAB node can use a soft DU resource for transmission and/or reception in line with D/U/F configuration of the resource, if and only if
· the use of the resource does not change the IAB node MT behavior relative to the behavior if the resource was instead configured as Not Available
or
· the IAB node has received a DCI with DCI format 4_0 indicating that the resource is available
where the “in line with the D/U/F configuration of the resource” clarifies that the availabiltiy of the resource is still constrained by the D/U/F configuration. 
Proposal 2: Adopt the following regarding the IAB behaviour as it relates to soft DU resources
The IAB node can use a soft DU resource for transmission and/or reception in line with D/U/F configuration of the resource, if and only if
· the use of the resource does not change the IAB node MT behavior relative to the behavior if the resource was instead configured as Not Available
or
· the IAB node has received a DCI with DCI format 4_0 indicating that the resource is available
 
Since the design of DCI Format 4_0 follows the DCI Format 2_0 framework, the number of slots represented by an AI-index field of a DCI Format 4_0 is equal to or larger than a PDCCH monitoring periodicity for DCI Format 4_0. If a PDCCH monitoring periodicity is smaller than the duration of an RRC-configured AvailabilityCombination, the IAB MT detects more than one DCI Format 4_0 indicating resource availability for the same slot. In this case, the network should guarantee that the AI is the same for this slot.

Proposal 3: 	If the IAB MT detects more than one DCI Format 4_0 indicating resource availability for 
the same slot, the IAB MT expects each of the more than one DCI Format 4_0 to indicate the same AI value for the slot.
Proposals
Proposal 1: 	
The indication of the multiplexing capability between IAB MT and IAB DU is with respect to each transmission-direction combination, i.e., TDM/no-TDM for MT-TX/DU-TX, 
MT-TX/DU-RX, MT-RX/DU-TX, and MT-RX/DU-RX.


Proposal 2: 	
Adopt the following regarding the IAB behaviour as it relates to soft DU resources:
The IAB node can use a soft DU resource for transmission and/or reception in line with D/U/F configuration of the resource, if and only if
· the use of the resource does not change the IAB node MT behavior relative to the behavior if the resource was instead configured as Not Available
or
· the IAB node has received a DCI with DCI format 4_0 indicating that the resource is available

Proposal 3: 
[bookmark: _GoBack]If the IAB MT detects more than one DCI Format 4_0 indicating resource availability for 
the same slot, the IAB MT expects each of the more than one DCI Format 4_0 to indicate the same AI value for the slot.
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