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Introduction
This contribution provides considerations and recommendations for remaining open issues for IAB resource management. Specifically, this contribution addresses the following topics:
· [bookmark: _Hlk24028293]Clarifications on DU resource configuration
· [bookmark: _Hlk24093621]Clarifications on the granularity of H/S/NA DU resource configuration
· Clarifications on the reference D/U/F configuration for release of soft resources 
· Clarifications on the child DU configuration information needed at the parent 
· Clarifications of support for paired spectrum channels
· Per child-IAB link DU configuration of Not Available resources
 


Clarifications on DU resource configuration
[bookmark: _Hlk24094638]Based on the agreements thus far [1] and as reflected in the description of the proposed IAB-DU Resource Configuration upper layer parameter [2], the TDD resource configuration for the DU is envisioned to be constituted by the concatenation of any per slot TDD pattern supported in 1) TDD-UL-DL-Config, or 2) TDD-UL-DL-SlotConfig, or 3) dynamic SFI as per Table 11.1.1-1 in TS38.213.
In addition to the TDD configuration the H/S/NA attributes are configured with granularity of D/U/F resource type within a slot, meaning that in a given slot all symbols of the same type (D, U, or F) have the same H or S or NA attribute [1 – RAN1 #98bis]. 
The approach is depicted with an illustrative example in Figure 1.


[bookmark: _Ref24030851]Figure 1 – DU resource configuration example
[bookmark: _Hlk24129542]The expected DU behavior is that given its DU resource configuration it will determine a compatible Rel-15 cell specific TDD configuration, compatible dedicated TDD configurations for UEs and children IAB MTs, and required dynamic SFI procedures to realize such DU resource configuration. This is necessary because it is agreed that Rel-15 UEs need to be supported and that IAB MTs, unless otherwise noted, inherit all Rel-15 UE procedures.
Compatibility between the DU resource configuration and the cell specific, dedicated, and dynamic SFI configurations is defined as:
1) If a symbol in the DU resource configuration is marked as D or U or F, the corresponding symbol in the DU derived cell specific configuration needs to be (D or F), (U or F), and (D or U or F) respectively.
a. Note that in Rel-15 [TS38.213, TS38.331], the cell-specific TDD configuration can be configured with up to two patterns, concatenated one after the other. For each pattern, it shall follow the following sequence: 0 or more DL slots, 0 or more Flexible slots, 0 or 1 transition slot with mixed D/F/U symbols, 0 or more UL slots. If the configured DU resource pattern does not follow this sequence, by applying the compatibility rule above, the derived cell-specific configuration has to be all flexible slots.
2) For every slot for which the derived cell specific configuration is F, the DU should derive an appropriate combination of dedicated TDD configuration and dynamic SFI to match (D = D or F, U = U or F, F = D, U or F) the per symbol resource type pattern contained in the corresponding slot of the DU resource configuration, except for the following cases:
a. If the DU resource configuration is F for the whole slot, the DU has the freedom to define its own dedicated TDD configurations and dynamic SFI patterns for such slot
b. If the DU resource configuration has multiple resource types and starts with U, the DU should define a dedicated TDD configuration and dynamic SFI to match the per symbol resource type pattern contained in the corresponding slot of the DU resource configuration for IAB MTs, and, if it cannot find a matching dynamic SFI pattern supported by UEs, define a dedicated configuration for UEs to be all Fs,
Essentially, for any slot in which the DU configuration has a single resource type (D or U or F) the DU derives a cell specific configuration that has the same resource type throughout the slot, except for the case of F, for which the DU may qualify the slot as D or U in the cell specific configuration. For any slot in which the DU configuration contains a pattern derived from the rules of the dedicated configuration, the DU selects F for the whole slot in the cell specific configuration and matching dedicated configurations, with the caveat that if the slot pattern is not supported by UEs (patterns starting with U), the dedicated configuration for UEs is F for the whole slot. For any slot in which the DU configuration contains a pattern derived from the rules of dynamic SFI, the DU selects F for the whole slot in the cell specific configuration and a matching dynamic SFI pattern, with the caveat that if the slot pattern is not supported by UEs (patterns starting with U) dynamic SFI is not used for UEs and the dedicated configuration for UEs is set to F for the whole slot unless it can find a matching dynamic SFI pattern that can be used in a subset of the slot (IAB MTs and UEs can then TDM the slot (IAB MTs used it at the beginning and/or the end while UEs use it in the middle). 

Proposal 1:
An IAB node, given its DU per-cell resource configuration, determines a compatible Rel-15 cell specific TDD configuration, compatible dedicated TDD configurations for UEs and children IAB MTs, and required dynamic SFI procedures to realize such DU per-cell resource configuration.


[bookmark: _Hlk24102609]Clarifications on the granularity of H/S/NA DU resource configuration
It was agreed [1 – RAN1 #98bis] that the granularity for the configuration of the H/S/NA attributes of the DU resource configuration is per resource type (D/U/F) within a slot. The intended meaning is that in a given slot all symbols of the same TDD resource type, whether D, U, or F, will have the same H, S, or NA attribute. Nevertheless, there seemed to be some residual room for interpretation on the intended meaning in the context of the 38.213 specifications amendment for IAB, hence a clarification may be warranted.
Another clarification relates to which TDD configuration does the D/U/F refer to for the H/S/NA attribute assignment. Since the context is semi-static configuration of the DU, the most reasonable choice is that the H/S/NA attribute marking is relative to the DU TDD configuration, corresponding to the IAB-DU Resource Configuration upper layer parameter [2].
Proposal 2:
One H or S or NA attribute value is provided for all symbols of the same type (D, or U, or F) within a slot, for all slots of the DU resource configuration.

Clarifications on reference D/U/F configuration for release of soft resources
It was agreed [1 – RAN1 #98bis] that the granularity for the explicit release of soft resources is per resource type T(D/U/F) within a slot. There is some ambiguity on which TDD configuration to select as a reference in order to know exactly which are the resources that are being released: for instance the D/U/F could correspond to the slot configuration used in the upstream link to the parent node DU configuration (i.e. slot configuration as seen by the child MT) or it could correspond to the semi-static child DU configuration.
Under the assumption that an IAB node knows the D/U/F configuration of its child nodes DU (this may require additional discussion and agreement), either approach is expected to work. However, since the release of the resources is done by the parent, it makes more sense to use the D/U/F configuration used in the link between the parent and the child, i.e. the slot configuration received by the child MT, also considering the parent does not have a completely accurate view of all slot timings of the DU at the child nodes. Also, this does not strictly require the knowledge of the D/U/F configuration of the children nodes (although that may be required anyway for other reasons).
Proposal 3:
The D, U, or F in the explicit indication of resource availability from an IAB node to a child IAB node refer to the child node MT slot configuration (cell specific + dedicated + dynamic SFI). 

Clarifications on child DU configuration information needed at the parent
It was agreed [1 – RAN1 #96bis] that an IAB node can be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes. There was an FFS point related to the identification of the strictly required information so that signalling could be optimized in case the additional information would not be used. The H/S/NA portion of the child DU configuration is the strictly required information. The D/U/F portion of the child DU configuration may be required only in certain cases.
Proposal 4:
The necessary information at an IAB node about its child DU resource configuration is the H/S/NA portion. The D/U/F portion of the configuration is not necessarily needed in all cases and hence some signalling optimization is possible.
[bookmark: _Hlk24109188]

Clarifications on of support for paired spectrum channels
Thus far most of the IAB discussion has been primarily focused on FR2 unpaired spectrum. However, the general assumption has been that operation in FR1 should not be precluded, although operation in FR1 may not be fully optimized. In that context, one important aspect is to analyze how the IAB operation that has been defined thus far can be applied to paired spectrum.
It is observed that the half-duplex constraint between upstream and downstream link at the IAB node still applies in paired spectrum. As a result, all the framework related to the H/S/NA DU resource attributes needs to apply.
A simple approach for the extension of the DU resource configuration framework to paired spectrum is to allow two semi-static H/S/NA configurations, one for downlink and one for uplink, where the granularity for H/S/NA configuration is per slot. This is consistent with the agreed approach of configuring H/S/NA per U/D resource type (in paired spectrum all slots in the downlink are viewed as D and all slots in the uplink are viewed as U).
Regarding the explicit release of soft resources, the same mechanism defined for paired spectrum in the context of SFI indication via DCI format 2_0 can be applied to the newly defined DCI format 4_0 for the indication of resource availability for both downlink and uplink.
Proposal 5:
The H/S/NA DU resource configuration framework is extended to paired spectrum with the following:
· Two separate H/S/NA per-cell DU semi-static configurations are provided (with slot level resolution) for downlink and uplink
· DCI format 4_0 is extended to provide the resource availability indication for both downlink and uplink (similarly to how DCI format 2_0 is used in paired spectrum). 


Per child-IAB link DU configuration of Not Available resources
There are possible scenarios in which it is desirable to have the ability to restrict the resources available to a DU in a given link to a child node. This is necessary to handle situations in which more information is needed beyond what the DU could infer from the knowledge of the DU configuration of its children nodes. Specifically, there are at least two scenarios:
a) Interference due to neighboring nodes with different parents (illustrated in Figure 2)
b) Co-channel multi-parent (illustrated in Figure 3)

[image: ]
[bookmark: _Ref16881540]Figure 2 – Interference scenario

[image: ]
[bookmark: _Ref16881556]Figure 3 – Co-channel multi-parent scenario
Handling of these scenarios can be achieved by simply extending the NA attribute to be per-child IAB node specific. 


Observation 1:
There are possible scenarios, e.g. co-channel multi-parent case, in which it is necessary to have the ability to restrict the resources available to a DU in a given link to a child node beyond what the DU could infer from the knowledge of the child node DU configuration. Such scenarios can be handled by making the NA attribute specific to the link to a child IAB node.
Proposal 6:
Additional configuration information indicating NA resources on a per-child IAB node basis is provided to an IAB DU (IAB-node DU and IAB donor DU)
· A per-child IAB node NA configuration overrides any H or S configuration in the IAB-node DU configuration for the communication to the corresponding child IAB node.
· The granularity of the per-child IAB node NA configuration is the same as the granularity for the H/S/NA IAB-node DU configuration.
· A per-child IAB node NA configuration makes the corresponding resources of the IAB-donor DU not available for the communication to the corresponding child IAB node.


Conclusion
This contribution provided considerations and recommendations for remaining open issues for IAB resource management. The following observations and proposals were made:
Proposal 1:
An IAB node, given its DU per-cell resource configuration, determines a compatible Rel-15 cell specific TDD configuration, compatible dedicated TDD configurations for UEs and children IAB MTs, and required dynamic SFI procedures to realize such DU per-cell resource configuration.
Proposal 2:
One H or S or NA attribute value is provided for all symbols of the same type (D, or U, or F) within a slot, for all slots of the DU resource configuration.
Proposal 3:
The D, U, or F in the explicit indication of resource availability from an IAB node to a child IAB node refer to the child node MT slot configuration (cell specific + dedicated + dynamic SFI). 
Proposal 4:
The necessary information at an IAB node about its child DU resource configuration is the H/S/NA portion. The D/U/F portion of the configuration is not necessarily needed in all cases and hence some signalling optimization is possible.
Proposal 5:
The H/S/NA DU resource configuration framework is extended to paired spectrum with the following:
· Two separate H/S/NA per-cell DU semi-static configurations are provided (with slot level resolution) for downlink and uplink
· DCI format 4_0 is extended to provide the resource availability indication for both downlink and uplink (similarly to how DCI format 2_0 is used in paired spectrum). 
Observation 1:
There are possible scenarios, e.g. co-channel multi-parent case, in which it is necessary to have the ability to restrict the resources available to a DU in a given link to a child node beyond what the DU could infer from the knowledge of the child node DU configuration. Such scenarios can be handled by making the NA attribute specific to the link to a child IAB node.
Proposal 6:
Additional configuration information indicating NA resources on a per-child IAB node basis is provided to an IAB DU (IAB-node DU and IAB donor DU)
· A per-child IAB node NA configuration overrides any H or S configuration in the IAB-node DU configuration for the communication to the corresponding child IAB node.
· The granularity of the per-child IAB node NA configuration is the same as the granularity for the H/S/NA IAB-node DU configuration.
· A per-child IAB node NA configuration makes the corresponding resources of the IAB-donor DU not available for the communication to the corresponding child IAB node.
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