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Introduction
In RAN1#96bis, the following agreements on IAB resource multiplexing were reached [1] :
	Agreements:
· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH).
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
· The IAB shall fulfill its performance requirements in terms of measurement and transmission of cell specific signals / channels.
· In case of NA or Soft not Indicated Available DU resources, for potential conflicting configuration between NA and Soft not Indicated Available DU resources and cell-specific signals/channels (e.g. SSB, SI, PRACH) configured at the DU, the following alternatives are to be considered (to be down-selected): 
· Alt 1): A resource with cell-specific signals/channels configured at DU shall not be configured as type NA or Soft without being Indicated Available. 
· Alt 2): If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
· FFS the cell specific signals/channels. The list may include (not necessarily an exhaustive list)
· SSB transmissions
· Broadcast system information
· Configured periodic CSI-RS
· PRACH resources
· Resources for scheduling requests
Agreements:
· An IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes.
· in the case the full DU resource configuration information of its child IAB nodes is not necessary, ensure that only the necessary configuration information is signaled to the IAB node.
· FFS the necessary configuration information.
Agreements:
· An explicit indication of availability of a Soft resource by the parent node makes the resource available to the child node, irrespective of the outcome of any implicit determination of availability by the child node.
· The parent node does not need to be aware of the outcome of an implicit determination of availability of a DU Soft resources at a child node.



In this contribution, we continue discussing on more details of DU resource configuration, and the interaction between IAB MT and DU. 
DU resource configuration
DU-specific v.s. link-specific 
The reason for introducing DU resource configuration in IAB network, including Hard/soft configuration, is to enable intra-IAB-node MT/DU coordination in-light of IAB-node half-duplex constraints and possible constraints on the simultaneous transmission or reception, e.g. in form of SDM, at the MT and DU(s) of an IAB node. 
In regard of interference management between child links connecting to the same DU, whether to allocate the configured DU time resource to a certain child link would be based on the associated link quality evaluation, for example, the SINR measurement report. When the SINR value of a child link is below certain threshold, the parent node may decide not to schedule any transmission on that child link. This can be done even if the parent DU itself is configured with available resources for DL or UL transmission. 
In regard of multi-parent case, the decision on whether to schedule certain backhaul link connecting to the IAB node in question could be based on the routing information. Also, the two parent DUs having backhaul link connecting to the same IAB node could have certain coordination about the usage of respective backhaul link. The details of such coordination are left for implementation. Again, this issue does not need to be handled by the semi-static DU configuration.
From above discussion one can conclude that the DU configuration does not need to be link specific, i.e., specific for each UE and child node being served by the DU. To the DU, the semi-static configuration of certain time resource only means whether the DU can transmit (DL or Flexible) or receive (UL or Flexible), and whether the availability of the time resource is unconditional (hard), conditional (soft) or unavailable (NA).  
[bookmark: _Toc1112081][bookmark: _Toc1113308][bookmark: _Toc1114006][bookmark: _Toc1138131][bookmark: _Toc1142136][bookmark: _Toc1142442][bookmark: _Toc3817002][bookmark: _Toc3968953][bookmark: _Toc3969956][bookmark: _Toc4153214][bookmark: _Toc4154816][bookmark: _Toc4225589][bookmark: _Toc4497714][bookmark: _Toc4501207][bookmark: _Toc4501248][bookmark: _Toc4501280][bookmark: _Toc4501352][bookmark: _Toc4502222][bookmark: _Toc4662349][bookmark: _Toc4662374][bookmark: _Toc4670725][bookmark: _Toc4674649][bookmark: _Toc4742813][bookmark: _Toc4744509][bookmark: _Toc4746737][bookmark: _Toc4746765][bookmark: _Toc4747311][bookmark: _Toc4771924][bookmark: _Toc4790775][bookmark: _Toc4793855][bookmark: _Toc7438001][bookmark: _Toc7441891][bookmark: _Toc7441961][bookmark: _Toc7442142][bookmark: _Toc7446331][bookmark: _Toc7446375][bookmark: _Toc7527985][bookmark: _Toc7615378][bookmark: _Toc7616137][bookmark: _Toc7627210][bookmark: _Toc7766658]The DU configuration (D/U/F/N and H/S) is not link specific.  
A DU may correspond to multiple cells, including cells operating on different carrier frequencies, and in the general case the D/U/F/N configuration could be different for different cells of the DU. The configuration should thus be cell specific rather than DU specific.
[bookmark: _Toc7438003][bookmark: _Toc7441893][bookmark: _Toc7441963][bookmark: _Toc7442144][bookmark: _Toc7446333][bookmark: _Toc7446377][bookmark: _Toc7527986][bookmark: _Toc7615379][bookmark: _Toc7616138][bookmark: _Toc7627211][bookmark: _Toc7766659]The DU configuration (D/U/F/N and H/S) is cell specific. 
[bookmark: _Ref7437976]D/U/F configuration 
The DU configuration of DL, UL, and Flexible can be based on the Rel-15 RRC-signaled D/U/F pattern by TDD-UL-DL-ConfigurationCommon [2].Accordingly, the DU configuration pattern provided by higher-layer signaling may include the following information:
· a slot configuration period of P msec;
· a number of slots dslots with only downlink symbols
· a number of downlink symbols dsym
· a number of slots uslots with only uplink symbols
· a number of uplink symbols usym 
· “downlink-uplink-flexible” sequence order
· Time-domain allocation
The slot DU configuration period of P msec includes S=P∙2µ slots with SCS configuration µ. In the S slots, there are 14∙dslots+ dsym contiguous downlink symbols, 14∙uslots+ usym contiguous uplink symbols, and (S- dslots- uslots) ∙14- dsym- usym contiguous flexible symbols. 
The resulted configuration can be a concatenation of up to two sequences, each of which is defined by above parameters. 
 “Downlink-uplink-flexible” sequence order
For Rel-15 RRC-signaled pattern, only one sequence order of “downlink-flexible-uplink” is allowed. In the IAB scenario, the IAB nodes are more closely related via the backhaul links connecting in between. Allowing more variants by permuting the “downlink-uplink-flexible” sequence order, for example, allowing a sequence starting with uplink, is needed to better multiplex the adjacent backhaul links and is also necessary for forward compatibility regarding SDM. 
As a result, we propose that one D/U/F sequence provided to IAB DU can be in one of the six possible patterns:
· DL—Flexible—UL
· UL—Flexible—UL 
· DL—UL—Flexible
· UL—DL—Flexible 
· Flexible—DL—UL 
· Flexible—UL—DL 
where the “DL” contains 14∙dslots+ dsym contiguous downlink symbols, the “UL” contains 14∙uslots+ usym contiguous uplink symbols, and the “Flexible” contains (S- dslots- uslots) ∙14- dsym- usym contiguous flexible symbols.
[bookmark: _Toc7438004][bookmark: _Toc7441894][bookmark: _Toc7441964][bookmark: _Toc7442145][bookmark: _Toc7446334][bookmark: _Toc7446378][bookmark: _Toc7527987][bookmark: _Toc7615380][bookmark: _Toc7616139][bookmark: _Toc7627212][bookmark: _Toc7766660]The DU configuration of DL, UL, and Flexible is based on the Rel-15 RRC-signaled D/U/F pattern provided by TDD-UL-DL-ConfigurationCommon as in TS 38.213, with extension allowing the “downlink-uplink-flexible” sequence order to be configurable in the DU pattern.
Time-domain allocation
Semi-static resource allocation for IAB DU is configured in a centralized way. The arrival time of the signaling at each IAB DU depends not only on the geographical distance between the nodes but also on, for example, the radio bearer scheduling, possible RLC retransmission, etc., therefore the delay may change over different configuration occasions even if the IAB nodes are static.
Theoretically, the configuration is made such that the assigned resources to each IAB DU are used in an aligned way for fulfilling the desired coordination between adjacent IAB node and along the IAB chain. The variant signaling delays need to be compensated for. The IAB DU is not supposed to use the configured resources upon receiving the configuration.
[bookmark: _Toc534818196][bookmark: _Toc534832705][bookmark: _Toc534900068][bookmark: _Toc534900529][bookmark: _Toc534900613][bookmark: _Toc7437999][bookmark: _Toc7441889][bookmark: _Toc7441959][bookmark: _Toc7442140][bookmark: _Toc7446328][bookmark: _Toc7446372][bookmark: _Toc7527982][bookmark: _Toc7615374][bookmark: _Toc7616133][bookmark: _Toc7627206][bookmark: _Toc7766654]The IAB DU is not supposed to use the configured resource upon receiving the semi-static configuration due to the varied delays between different IAB nodes. 
From the RAN1 perspective, it is desirable to have a scheme associating the DU resource allocation with activation timing information. In this scheme, the resource configuration also provides information about the activation of the given configuration (for example, in form of SFN and offset) as well as some optional on-demand information such as the number of repetitions of the provided configuration. One illustration is shown in Figure 1, where the color is associated with a certain configuration. The colored squares represent slots configured with certain resource types at the IAB DU, whereas the downwards bold arrows marked the arriving time of each configuration signaling at each IAB node. The three IAB nodes are in a chain where IAB-(i-1) is the parent node of IAB-i.
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[bookmark: _Ref7421109]Figure 1: Example of the activation scheme for semi-static configuration to IAB DU.
In this example, the first (blue) configurations arrive at IAB-1, IAB-2 and IAB-3 at different time instants but the associated SFN and offset point to the same configuration-activation time. Thereby, the assigned resources at each IAB DU can be aligned and carried out as desired. The second (green) and third (orange) configurations follow in a similar way. The valid duration of the configuration can vary between different assignments. For example, the blue and green configurations assign resource types to 5 slots whereas the orange configuration assigns resource types to 6 slots. 
Additionally, there should be a minimum value for the difference between signalling arrival time and the indicated configuration-activation time (marked red in Figure 1). If, for example, due to the accumulated delays, this minimum value is reached, the corresponding IAB node could feedback a warning, so that the next configuration will be sent out earlier with respect to the previously signalled configuration duration.
[bookmark: _Toc7438005][bookmark: _Toc7441895][bookmark: _Toc7441965][bookmark: _Toc7442146][bookmark: _Toc7446335][bookmark: _Toc7446379][bookmark: _Toc7527988][bookmark: _Toc7615375][bookmark: _Toc7616134][bookmark: _Toc7627207][bookmark: _Toc7766655]From the RAN1 perspective, it is desirable to have a scheme associating IAB DU resource configuration with activation timing information to align the configuration carried out by different IAB nodes. 
H/S/NA configuration
On top of the DU DL, UL and Flexible pattern, the DU configuration of Hard, Soft and Not-available is also provided, which further indicates the availability of the configured DL/UL/Flexible resources as unconditionally available, conditionally available, or unavailable.   
Configuring H/S/NA to each symbol of the D/U/F pattern would require too much signaling overhead, therefore, we mainly consider two alternatives:
· Alt. 1) H/S/NA is indicated per-resource type (D/U/F) in each slot;
· Alt. 2) H/S/NA is indicated per-resource type (D/U/F) in each “D-U-F” sequence.
According to the discussion in Section 2.2, each of the D/U/F resource type may span over more than one slot in a “D-U-F” configuration sequence. Therefore, Alt. 1) provides higher flexibility that it allows different H/S/NA configured for the same resource type in each “D-U-F” sequence. In addition, Alt. 1) provides a common configuration unit to all the nodes, therefore, makes it easier to coordinate among the nodes. 
[bookmark: _Toc7438006][bookmark: _Toc7441896][bookmark: _Toc7441966][bookmark: _Toc7442147][bookmark: _Toc7446336][bookmark: _Toc7446380][bookmark: _Toc7527989][bookmark: _Toc7615381][bookmark: _Toc7616140][bookmark: _Toc7627213][bookmark: _Toc7766661]H/S/NA is indicated per-resource type (D/U/F) in each slot.
Intra-IAB node resource conflicts
It has been agreed that in case of Hard or Soft Indicated Available DU resources, the DU can assume it can use the resource regardless of the MT’s configuration. If such resources conflict in time with the configured special transmission or reception occasions at the MT side, it is left to the IAB node implementation to decide whether to use the DU resource or to fulfil the operation at the MT side.  
[bookmark: _Toc7442148][bookmark: _Toc7446337][bookmark: _Toc7446381][bookmark: _Toc7527990][bookmark: _Toc7615382][bookmark: _Toc7616141][bookmark: _Toc7627214][bookmark: _Toc7766662]The special transmission occasions at the MT includes:
· [bookmark: _Toc7442149][bookmark: _Toc7446338][bookmark: _Toc7446382][bookmark: _Toc7527991][bookmark: _Toc7615383][bookmark: _Toc7616142][bookmark: _Toc7627215][bookmark: _Toc7766663]configured RACH occasion for transmitting PRACH;
· [bookmark: _Toc7442150][bookmark: _Toc7446339][bookmark: _Toc7446383][bookmark: _Toc7527992][bookmark: _Toc7615384][bookmark: _Toc7616143][bookmark: _Toc7627216][bookmark: _Toc7766664]scheduled resource for transmitting SR.
[bookmark: _Toc7442151][bookmark: _Toc7446340][bookmark: _Toc7446384][bookmark: _Toc7527993][bookmark: _Toc7615385][bookmark: _Toc7616144][bookmark: _Toc7627217][bookmark: _Toc7766665]The special reception occasions at the MT includes:
· [bookmark: _Toc7442152][bookmark: _Toc7446341][bookmark: _Toc7446385][bookmark: _Toc7527994][bookmark: _Toc7615386][bookmark: _Toc7616145][bookmark: _Toc7627218][bookmark: _Toc7766666]configured resource for SSB reception, including both CD-SSB and non-CD-SSB;
· [bookmark: _Toc7442153][bookmark: _Toc7446342][bookmark: _Toc7446386][bookmark: _Toc7527995][bookmark: _Toc7615387][bookmark: _Toc7616146][bookmark: _Toc7627219][bookmark: _Toc7766667]scheduled resource for broadcast system information reception, including at least RMSI;
· [bookmark: _Toc7442154][bookmark: _Toc7446343][bookmark: _Toc7446387][bookmark: _Toc7527996][bookmark: _Toc7615388][bookmark: _Toc7616147][bookmark: _Toc7627220][bookmark: _Toc7766668]configured resource for CSI-RS reception.
For potential conflicting configuration between NA and Soft not Indicated Available DU resources and the configured special transmission or reception occasions at the DU side, the DU resource should be treated as Hard DU resource. It is equivalent to that the configured special transmission occasions at the DU can override the associated DU resource to Hard DL, while the configured special reception occasions at the DU can override the associated DU resource to Hard UL. 
The special transmission occasion at the DU includes:
· resource for SSB transmission, including both CD-SSB and non-CD-SSB;
· resource for broadcast system information transmission, including both RMSI and OSI.
The special reception occasion at the DU includes:
· configured RACH occasion for receiving PRACH from UE(s) or MT(s);
· resource for receiving SR from UE(s) or MT(s).
In this case, the Hard DU resource agreement regarding the special transmission or reception occasions at the MT should also apply. For example, if the configured resource for SSB transmission at the DU conflicts in time with the configured resource for SSB reception at the MT, the IAB node internally decides whether to transmit or receive SSBs. The decision may depend on other provided configuration information, such as if the SSB to be transmitted can be muted or not [3]. 
It has been discussed that the DU configuration of an IAB node should be known to the parent DU. In particular, if the IAB DU is configured with Hard resources, by knowing the IAB DU configuration, the parent node can avoid scheduling conflicting transmission to/from the MT part of the IAB node. However, scheduling conflicts may still happen when the configured special transmission or reception occasions at the DU are treated as Hard DU resource. It is because the parent DU only knowns the configured IAB DU resource but not the resources overruled to be Hard at the IAB DU. In the latter case, the parent node may still schedule transmission on the parent link, where the MT is not available due to the resource treated as Hard at the DU.
This issue can be in practice resolved by only configuring Hard resource for the special transmission or reception occasions at the DU. But the specification should also define how the IAB node behaves if other resource types are configured. 
[bookmark: _Toc7441897][bookmark: _Toc7441967][bookmark: _Toc7442155][bookmark: _Toc7446344][bookmark: _Toc7446388][bookmark: _Toc7527997][bookmark: _Toc7615389][bookmark: _Toc7616148][bookmark: _Toc7627221][bookmark: _Toc7766669]If NA or not available Soft resource is configured with special transmission or reception occasions at the DU, the resource IAB node can treat the resource as if it was a Hard DU resource.
[bookmark: _Toc7441898][bookmark: _Toc7441968][bookmark: _Toc7442156][bookmark: _Toc7446345][bookmark: _Toc7446389][bookmark: _Toc7527998][bookmark: _Toc7615390][bookmark: _Toc7616149][bookmark: _Toc7627222][bookmark: _Toc7766670]The special transmission occasions at the DU includes: 
· [bookmark: _Toc7441969][bookmark: _Toc7442157][bookmark: _Toc7446346][bookmark: _Toc7446390][bookmark: _Toc7527999][bookmark: _Toc7615391][bookmark: _Toc7616150][bookmark: _Toc7627223][bookmark: _Toc7766671]resource for SSB transmission, including both CD-SSB and non-CD-SSB;
· [bookmark: _Toc7441899][bookmark: _Toc7441970][bookmark: _Toc7442158][bookmark: _Toc7446347][bookmark: _Toc7446391][bookmark: _Toc7528000][bookmark: _Toc7615392][bookmark: _Toc7616151][bookmark: _Toc7627224][bookmark: _Toc7766672]resource for broadcast system information transmission, including both RMSI and OSI.
[bookmark: _Toc7441900][bookmark: _Toc7441971][bookmark: _Toc7442159][bookmark: _Toc7446348][bookmark: _Toc7446392][bookmark: _Toc7528001][bookmark: _Toc7615393][bookmark: _Toc7616152][bookmark: _Toc7627225][bookmark: _Toc7766673]The special reception occasions at the DU includes:
· [bookmark: _Toc7441901][bookmark: _Toc7441972][bookmark: _Toc7442160][bookmark: _Toc7446349][bookmark: _Toc7446393][bookmark: _Toc7528002][bookmark: _Toc7615394][bookmark: _Toc7616153][bookmark: _Toc7627226][bookmark: _Toc7766674][bookmark: _GoBack]configured RACH occasion for receiving PRACH from UE(s) or MT(s);
· [bookmark: _Toc7766675]resource for receiving SR from UE(s) or MT(s).

Inter-IAB nodes interaction
Explicit indication
Signaling content
According to the agreement, the soft resource is by default not-available if it is not (implicitly or explicitly) indicated as available. In cases that implicit indication is not detected, explicit indication is needed for notifying the availability of certain soft DU (time-domain) resource, which may be a DL resource, an UL resource, or a Flexible resource. In practice, such explicitly indicated availability is due to the parent node not using a corresponding time-domain resource at the MT side.
However, due to propagation delay, there is timewise misalignment between the resource indicated at the parent DU and the resource perceived at the child MT. Figure 2 shows simple examples illustrating that it is hard for the parent node to know exactly which DU time-domain resource(s) a given (not used) MT resource corresponds to. There are at least three factors impacting that the relation between MT and DU resources that only the IAB node is fully aware of:
· Only the IAB node knows the exact timing alignment relation between different parent and child links, for example, the timing misalignment between DL reception at the MT from a parent node and DL transmission from the DU to a child node. In addition, for DU Flexible resource(s), the timing alignment is not even defined before the IAB node internally decides if the resource will be used for uplink or downlink. 
· Only the IAB node knows if the use of certain MT resource prevents the use of DU resource at all or it only impacts the use of DU resource on certain child links. For example, the IAB node may allow for SDM between MT and DU if simultaneous transmission or reception takes place in different antenna panels. Only the IAB node knows the exact correspondence between links and panels. 
· Only the IAB node knows its capability on switching time, PDSCH preparation time, etc., which affects the available DU resource.

[image: ]
[bookmark: _Ref4746749]Figure 2: Resource misalignment scenario between parent and child node.

Therefore, we propose that the explicit indication, instead of being a direct indication of availability of a specific DU time-domain resource, is an explicit indication that a specific MT time-domain resource will not be used. Based on this, the IAB node, which is aware of the timing alignment relation between signals being received and/or transmitted by its MT and DU as well as the other factors listed above, can make the appropriated interpretation about availability of a given DU time-domain resource. 
[bookmark: _Toc3968960][bookmark: _Toc3969962][bookmark: _Toc4153221][bookmark: _Toc4154823][bookmark: _Toc4225598][bookmark: _Toc4497723][bookmark: _Toc4501216][bookmark: _Toc4501256][bookmark: _Toc4501288][bookmark: _Toc4501360][bookmark: _Toc4502229][bookmark: _Toc4662356][bookmark: _Toc4662381][bookmark: _Toc4670733][bookmark: _Toc4674657][bookmark: _Toc4742821][bookmark: _Toc4744517][bookmark: _Toc4746745][bookmark: _Toc4746773][bookmark: _Toc4747319][bookmark: _Toc4771930][bookmark: _Toc4790781][bookmark: _Toc4793861][bookmark: _Toc7438007][bookmark: _Toc7441902][bookmark: _Toc7441973][bookmark: _Toc7442161][bookmark: _Toc7446350][bookmark: _Toc7446394][bookmark: _Toc7528003][bookmark: _Toc7615395][bookmark: _Toc7616154][bookmark: _Toc7627227][bookmark: _Toc7766676]The content of explicit indication is about the parent node explicitly informing an IAB node that certain future MT resources at the IAB node will not be used. The IAB node can then, internally, conclude on the availability of the corresponding DU soft resource(s).
Signaling format
It has been discussed if DCI Format 2_0 is appropriate to be used for explicit indication regarding Soft resource availability. From the signaling content point-of-view, there is similarity between the explicit indication and DCI Format 2_0, since the explicit indication is about the parent node indicating to an IAB node that certain MT resources at the IAB node will not be used, as proposed above, while the DCI Format 2_0 contains SFI which relates to giving certain indication to time-domain resource(s) of MT/UE.
However, there are also several new aspects to be considered for implementing explicit indication in addition to the current DCI Format 2_0:
· new resource type indicating certain MT resource(s) will be “not-used”;
· new overriding rules between the new resource type and resource types that have been configured semi-statically or dynamically;
· new field about time-domain allocation, including the time-domain offset between the signaling reception timing and the actual time-domain resource the explicit indication would be carried out.  
The SFI contained in DCI Format 2_0 is only supposed to overrule the semi-statically configured Flexible resource to be UL or DL resource. For the purpose of explicit indication regarding Soft DU resource, the new resource type indicating certain MT resource(s) will be “not-used” needs to be able to disable any resource type configured at the MT side, including semi-statically or dynamically configured DL/UL. This new behaviour needs to be defined. 
In addition, issuing explicit indication from the parent node would be triggered by the IAB Soft DU resource, either via the parent node knowing the IAB DU configuration, or the IAB node sends specific request for the resource. In either case, the parent node may signal the explicit indication regarding the future MT resources. In comparison, the DCI Format 2_0 will be carried out upon receiving. So for the explicit indication, a new field is needed to specify the time-domain allocation, similar to DCI 0_0 and DCI 0_1, about the actual time-domain resource the explicit indication would be carried out. The time-domain allocation field may include information such as, slot offset, valid length, etc. 
[bookmark: _Toc7446329][bookmark: _Toc7446373][bookmark: _Toc7527983][bookmark: _Toc7615376][bookmark: _Toc7616135][bookmark: _Toc7627208][bookmark: _Toc7766656]Several new aspects need to be considered for implementing explicit indication in addition to the current DCI Format 2_0 including new resource type, new overriding rules and new field about time-domain allocation.
[bookmark: _Toc7446351][bookmark: _Toc7446395][bookmark: _Toc7528004][bookmark: _Toc7615396][bookmark: _Toc7616155][bookmark: _Toc7627228][bookmark: _Toc7766677]It is FFS whether it is more efficient to extend the DCI Format 2_0 or define a new DCI Format for explicit indication. 
Referring to the general NR principle about the coupling between DCI formats and DCI sizes, different formats may share the same DCI size, which is key to limit the number of blind decoding at the UE/MT side. If a new DCI Format is to be defined, it is important to align the new DCI Format for explicit indication with the size on an existing DCI format, following the steps defined in [4].
Factors impacting soft resource
Factors such as
· MT’s decoding delay
· Information exchange delay between MT and DU
· DU’s PDSCH preparation time
· UE PUSCH preparation time
· Accumulated delay across hops
will impact the timeliness an IAB node can make a decision of the availability of soft resources. If the IAB node cannot make such a decision in time due to the aforementioned delays, it means “the soft resource is not indicated as available”, therefore “the DU cannot assume it can use the resource”. In short, the above factors affect the IAB node’s utilization rate of soft resources, which should be left for implementation.   
[bookmark: _Toc4154815][bookmark: _Toc4225588][bookmark: _Toc4497713][bookmark: _Toc4501206][bookmark: _Toc4501247][bookmark: _Toc4501279][bookmark: _Toc4501351][bookmark: _Toc4502221][bookmark: _Toc4662348][bookmark: _Toc4662373][bookmark: _Toc4674648][bookmark: _Toc4742812][bookmark: _Toc4744508][bookmark: _Toc4746736][bookmark: _Toc4746764][bookmark: _Toc4747310][bookmark: _Toc4790772][bookmark: _Toc4793851][bookmark: _Toc7438000][bookmark: _Toc7441890][bookmark: _Toc7441960][bookmark: _Toc7442141][bookmark: _Toc7446330][bookmark: _Toc7446374][bookmark: _Toc7527984][bookmark: _Toc7615377][bookmark: _Toc7616136][bookmark: _Toc7627209][bookmark: _Toc7766657]Factors such as MT’s decoding delay, information exchange delay between MT and DU, DU’s PDSCH preparation time, UE PUSCH preparation time, accumulated delay across hops, etc, impact the IAB node’s utilization rate of soft resources, which should be left for implementation.
Conclusion
In this paper we made the following observations:
Observation 1	The IAB DU is not supposed to use the configured resource upon receiving the semi-static configuration due to the varied delays between different IAB nodes.
Observation 2	From the RAN1 perspective, it is desirable to have a scheme associating IAB DU resource configuration with activation timing information to align the configuration carried out by different IAB nodes.
Observation 3	Several new aspects need to be considered for implementing explicit indication in addition to the current DCI Format 2_0 including new resource type, new overriding rules and new field about time-domain allocation.
Observation 4	Factors such as MT’s decoding delay, information exchange delay between MT and DU, DU’s PDSCH preparation time, UE PUSCH preparation time, accumulated delay across hops, etc, impact the IAB node’s utilization rate of soft resources, which should be left for implementation.

Based on the discussion above we propose the following:
Proposal 1	The DU configuration (D/U/F/N and H/S) is not link specific.
Proposal 2	The DU configuration (D/U/F/N and H/S) is cell specific.
Proposal 3	The DU configuration of DL, UL, and Flexible is based on the Rel-15 RRC-signaled D/U/F pattern provided by TDD-UL-DL-ConfigurationCommon as in TS 38.213, with extension allowing the “downlink-uplink-flexible” sequence order to be configurable in the DU pattern.
Proposal 4	H/S/NA is indicated per-resource type (D/U/F) in each slot.
Proposal 5	The special transmission occasions at the MT includes:
	-	configured RACH occasion for transmitting PRACH;
	-	scheduled resource for transmitting SR.
	The special reception occasions at the MT includes:
	-	configured resource for SSB reception, including both CD-SSB and non-CD-SSB;
	-	scheduled resource for broadcast system information reception, including at least RMSI;
	-	configured resource for CSI-RS reception.
Proposal 6	If NA or not available Soft resource is configured with special transmission or reception occasions at the DU, the resource IAB node can treat the resource as if it was a Hard DU resource.
Proposal 7	The special transmission occasions at the DU includes:
	-	resource for SSB transmission, including both CD-SSB and non-CD-SSB;
	-	resource for broadcast system information transmission, including both RMSI and OSI.
	The special reception occasions at the DU includes:
	-	configured RACH occasion for receiving PRACH from UE(s) or MT(s);
	-	resource for receiving SR from UE(s) or MT(s).
Proposal 8	The content of explicit indication is about the parent node explicitly informing an IAB node that certain future MT resources at the IAB node will not be used. The IAB node can then, internally, conclude on the availability of the corresponding DU soft resource(s).
Proposal 9	It is FFS whether it is more efficient to extend the DCI Format 2_0 or define a new DCI Format for explicit indication.
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