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1. Introduction
RAN1#98bis [1] made the following agreement about the resource multiplexing between the backhaul and access links,
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:
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· 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 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, certain discrepancies observed in the above agreements are presented. Methods to work around the discrepancies are also proposed.
2.  Discussion
Resource multiplexing in an IAB network is aimed at (i) avoiding conflicts/interference within and between IAB nodes (ii) avoiding resource wastage and (iii) reducing latency. In a TDM scenario, the backhaul and the access link resources are multiplexed in time. The DU of IAB node is semi-statically configured with DL/UL/F/NA resources through F1-AP signaling from the CU. In addition, each of DL/UL/F resources are configured as hard or soft resource by CU through F1-AP signaling. The MT of the IAB node is configured with DL/UL/F resources through RRC signaling from the parent. Further, F resource at MT of an IAB node is dynamically configured by the parent node through SFI, that is carried on DCI Format 2_0.  The dynamic signaling of availability/non-availability (IA/INA) of soft resource to DU of the IAB node is also done by the parent node.
3. Dynamic signaling of DU-IA
The availability of the resource configured as soft for the DU of the IAB node is under the control of parent node. When the parent node is not using the resource for communicating with the MT of the IAB node, the parent node will signal IA to the IAB node, and the DU of the IAB node will use the soft resource for communicating in the child/access link. This method of signalling IA is known as explicit indication of availability. In [1], it is agreed to use signaling similar to DCI format 2_0 with IA-RNTI for signaling explicit indication of availability, and the granularity of DU-IA is per resource type (DL/UL/F). Based on the agreement, RRC signal provide possible resource availability combination for a DU cell, where each combination indicate availability for a set of slots starting from the slot where DCI is detected. The availability of various resource type in a slot is indicated using values from 0 to 7, and the meaning of each value is defined in [1]. Each combination among the possible set has an availability combination id and is signalled as part of the RRC parameter. The DCI indicate availability indication index (AI index), which has availability combination id to be used for the set of upcoming slots. 
			         Table 1: Values indicating resource availability and their meaning
	Value
	Meaning

	0
	No resource available

	1
	DL resource available

	2
	UL resource available

	3
	DL and UL resource available

	4
	F resource available

	5
	DL and F resource available

	6
	UL and F resource available

	7
	All resources available



The above framework is like the dynamic resource allocation for the F slots of UE in Release 15. However, there are certain differences between dynamic configuration for the F resources and indication of availability for S resources.  First, there can be slots without any soft resource. Therefore, signaling of IA is not required for such slots. Secondly, the availability combination value, given in Table 1, is dependent on the resource configuration of the slot. Fig. 1 illustrate the above-mentioned points. In Fig. 1, three slots, slots n, slot n+1 and slot n+2, of DU of an IAB node are shown. IA is received on MT of an IAB node in one of the DL symbols of slot n-1 and based on the current agreement, IA indicate availability for next few slots. However, all symbols of slot n are configured as H and therefore, DU of the IAB node does not require IA from parent node to use the resource. Therefore, signaling IA for all the slots irrespective of resource type leads to unnecessary signaling. Further, only F resource type is configured as soft in slot n+1. Therefore, availability combination having values 4 and 7 from Table 1 are applicable to slot n+1.  Similarly, values from Table 1 indicating availability of F and UL resources (i.e., 2, 4, 6 and 7) are applicable in case of slot n+2.  Therefore, signaling of resource availability combination is dependent on the semi-static configuration of H/S/NA resources for symbols of the slot. However, the DCI format used to signal IA is indicated in GC-PDCCH and is read by a set of IAB nodes having same IA-RNTI. But the resource availability combination is applicable only for a set of IAB nodes having similar semi-static resource configuration for DU. For e.g., consider slot n of DU of two IAB nodes illustrated in Fig. 2.  For slot n of IAB node 1, only the UL resource is configured as S, therefore, availability combination with values {2, 5 and 7} from Table 1 are valid. However, the UL resources is configured as NA for slot n of IAB node 2, and hence, availability combination with values {2, 3, 6 and 7} are not valid. If parent node signals availability combination with value 2 for slot n in GC-PDCCH for both IAB nodes, then IAB node 2 cannot configure slot n accordingly. Therefore, the parent node should group child nodes having similar semi-static resource configuration for DU, assign same IA-RNTI and signal availability combination. However, grouping the IAB nodes based on semi-static resource allocation of the DU may not be efficient as there can be different possibilities for resource configuration for slots of DU. Therefore, one of the following alternatives need to be chosen in indicating availability combination to child node
Alt 1: Parent node signals availability value for a slot based on the semi-static configuration of H, S and NA resources, i.e., in Fig. 1, parent need to indicate availability value for slot n+2 as either one of 4 and 7
Alt 2: Parent node signals availability value for a slot irrespective of the semi-static resource configuration of H, S and NA resources, 
a) based on which child node over rides the semi-static configuration. For e.g., if parent node signals availability value as 6 for slot n+1 in Fig. 1, then based on Table 1, both F and UL resources are available for child DU. But the UL resource is semi-statically configured as NA for slot n+1, but the child node treats the NA-UL resource as available based on availability value

b) child node apply IA based on the semi-static configuration. For e.g., if parent node signals availability value as 6 for slot n+1 in Fig. 1, then based on Table 1, both F and UL resources are available for child DU. But the UL resource is semi-statically configured as NA for slot n+1. Therefore, the child node ignores IA signaling for UL resource and treat IA only for the F resource
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			Fig 1: Offset between indication of IA and corresponding soft resource 
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			Fig. 2: Availability combination dependent on the slot structure
Observation 1: Signaling IA for all the slots irrespective of the resource type leads to unnecessary additional signalling.
[bookmark: _GoBack]Proposal 1: Indication of IA should be only for the slots configured as soft
Observation 2: Based on the semi-static configuration of symbols of a slot, all values of resource availability may not be applicable for all slots of DU of IAB node 
Proposal 2: The IA/INA signal is based on any one of the following alternatives.
Alt 1: Parent node signals IA/INA only for the resource type configured as soft
Alt 2: Parent node signals IA/INA for any resource type irrespective of the semi-static configuration
a) IA/INA signal over rides semi-static configuration of DU of child node
b) Child node ignores the IA/INA signal for the semi-statically configured resource type
6. Conclusion 
Based on the discussions, we have the following observations and proposals
Observation 1: Signaling IA for all the slots irrespective of the resource type leads to unnecessary additional signalling.
Proposal 1: Indication of IA should be only for the resource type configured as soft 
Observation 2: Based on the semi-static configuration of symbols of a slot, all values of resource availability may not be applicable for all slots of DU of IAB node 
Proposal 2: The IA/INA signal is based on any one of the following strategies.
Alt 1: Parent node signals IA/INA only for the resource type configured as soft
Alt 2: Parent node signals IA/INA for any resource type irrespective of the semi-static configuration
a) IA/INA signal over rides semi-static configuration of DU of child node
b) Child node ignores the IA/INA signal for the semi-statically configured resource type
7. References
[1] Chairman notes, RAN1 #98b meeting.


