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Introduction
In RAN1#98, the following agreements on IAB resource multiplexing were reached [1] :
	Agreements:
· In Rel-16 for IAB backhaul, only existing slot pattern durations are supported. 
Agreements:
Slot formats with the sequence order UL-Flexible-DL are supported for IAB-node DU resource configurations (F1-AP) and IAB-node MT resource configurations provided in dedicated RRC signaling (e.g. enhancements to the existing TDD-UL-DL-SlotConfig in TDD-UL-DL-ConfigDedicated – details up to RAN2).
· FFS: Support of dynamic indication of UL-Flexible-DL
Agreements:
The H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies).
· Note: RAN1 assumes that this is mainly needed for intra-band cases.
Agreements:
To handle potential misalignment in time of the configured DU and MT resources when determining the validity of H/S/NA at the DU, the following is supported:
· H/S/NA is applied/determined relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing. 
· The parent DU should know the information about the misalignment between the MT and DU DL Tx/Rx / UL Tx/Rx timing(s) in order to avoid resource type conflicts.
· FFS whether any explicit signalling is necessary or not.
· It is up to the parent IAB node implementation and network configuration to handle any potential resource type conflicts (e.g. MT scheduling restrictions or configuration of guard symbols). The child IAB node should handle any remaining conflicts using the existing conflict resolution rules.
Agreements:
For the explicit indication of DU-IA:
· At least DU-IA can be indicated independently of the MT resource configuration:  
· FFS the DCI indicates DU-IA per-resource type (D/U/F), slot, etc.
· FFS: Whether this indication is via a new DCI format or DCI Format 2_0 using existing and/or reserved entries of Table 11.1.1-1 in 38.213.
· FFS: Whether for the purpose of signaling optimization a DU/MT resource type can additionally be jointly indicated with DU-IA which overrides the flexible resources in the semi-static DU/MT resource configuration.



In this contribution, we discuss more details about the MT resource configuration, the semi-static DU resource configuration, and the L1 dynamic indication of the availability of soft DU resources. 
MT resource configuration
The agreement [1] supports the UL-Flexible-DL sequence order in the IAB-node MT resource configurations, which is provided in dedicated RRC signaling (e.g. enhancements to the existing TDD-UL-DL-SlotConfig in TDD-UL-DL-ConfigDedicated). According to the current configuration rules, however, the TDD-UL-DL-ConfigCommon only supports the sequence order of DL-Flexible-UL while the TDD-UL-DL-ConfigDedicated is only used to further restrict the flexible symbols per slot over the number of slots as provided by TDD-UL-DL-ConfigCommon. With the agreed sequence order enhancement, it may happen that the MT is semi-statically configured with DL-(UL-Flexible-DL)-UL with the part in parenthesis configured by TDD-UL-DL-ConfigDedicated while the rest part configured by TDD-UL-DL-ConfigCommon. This is not desired in terms of switching. Therefore, we would like to clarify and confirm that the intended support of UL-Flexible-DL sequence order regards the entire slot configuration period provided by TDD-UL-DL-ConfigCommon, such as in [2], instead of only being valid to override flexible symbols per slot over the number of slots as provided by TDD-UL-DL-ConfigCommon. 
[bookmark: _Toc21012710][bookmark: _Toc21013631][bookmark: _Toc21013972][bookmark: _Toc21073566][bookmark: _Toc21073708][bookmark: _Toc21073985][bookmark: _Toc21079333][bookmark: _Toc21096930][bookmark: _Toc21096961][bookmark: _Toc21097358][bookmark: _Toc21097505][bookmark: _Toc21097554][bookmark: _Toc21098312][bookmark: _Toc21111681]Clarify that the intended support of UL-Flexible-DL sequence order in the semi-static IAB-node MT resource configuration regards the entire slot configuration period provided by TDD-UL-DL-ConfigCommon.
Furthermore, the reason of supporting the additional sequence order is that the adjacent IAB nodes are closely coupled via the backhaul links connecting in between. Allowing a sequence order opposite to the Rel-15 sequence order DL-Flexible-UL would facilitate at least the forward compatibility regarding FDM/SDM. For the same reason, we can support the new sequence order of UL-Flexible-DL in SFI as well.
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Semi-static DU resource configuration
Supplemental link-specific DU configuration
It has been agreed in [2] that DU resource configuration is done on a per DU (cell) basis. In addition to that, NA configuration of DU resources on a per-link basis may also be configured to semi-statically disable certain child links of an IAB node. 
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Figure 1 shows one example when the link-specific NA configuration is provided to the DU of a parent node, which serves three IAB nodes via three backhaul links, on top of the cell-specific configuration. Two link-specific NA configurations are provided to the parent DU with respect to IAB-1 and IAB-3 respectively, which may be represented in terms of bitmaps. Each bit in the bitmap corresponds to one resource type in the cell-specific DU configuration. In this example, 1 in the link-specific NA configuration represents that NA is configured for and overrides a corresponding resource in the cell-specific configuration, and thereby such a resource cannot be used towards the linked IAB node. When the parent node schedules the three IAB nodes with respect to such DU configurations, it regards the three nodes differently since some of the backhaul links are disabled during certain time resources.   
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[bookmark: _Ref19520888]Figure 1: Example illustrating two levels of DU configurations.
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 [1] that the H/S/NA attributes for the per-cell DU resource configuration should take into account the associated MT carrier frequency(ies). 
For example, the DU operates on carrier frequency fDU while the MT operates on carrier frequencies fMT,1 and fMT,2. The fDU may be the same as any of fMT,1 and fMT,2, or not be sufficiently spaced from them such that the half-duplex constraint needs to be considered. In this case, we consider that the DU H/S resource types should be configured per DU cell with respect to each MT carrier frequency, i.e., the DU may have a H/S configuration with respect to fMT,1 and potentially a different H/S configuration with respect to fMT,2. If the DU is configured as Hard with respect fMT,1 while is configured as Soft with respect fMT,2 within the same time resource, it means that the DU can use the time resource irrespective of its impact on MT on carrier frequency fMT,1, but can only use the time resource if it does not impact the MT’s ability to transmit or receive on carrier frequency fMT,2. By knowing such an IAB DU configuration, the parent node may assume that the MT is available on carrier frequency fMT,2, but is not available on carrier frequency fMT,1. 
To facilitate such configuration, we have the following proposals: 
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The capability can even be detailed for each transmission-direction combination between the MT and DU, e.g., on what carrier-frequency combinations the IAB node can do MT-RX and DU-RX, simultaneously, and so on so forth. Such a capability is static regarding each IAB node, and the capability report will not require timely update. 
[bookmark: _Toc21012714][bookmark: _Toc21013635][bookmark: _Toc21013976][bookmark: _Toc21073570][bookmark: _Toc21073712][bookmark: _Toc21073989][bookmark: _Toc21079337][bookmark: _Toc21096934][bookmark: _Toc21096965][bookmark: _Toc21097362][bookmark: _Toc21097509][bookmark: _Toc21097558][bookmark: _Toc21098316][bookmark: _Toc21111685]For a DU/MT carrier-frequency combination where the IAB node is indicated as capable of simultaneous DU/MT operation, DU resources on the DU carrier frequency are implicitly “soft” with respect to the corresponding MT carrier frequency(ies).
[bookmark: _Toc21079338][bookmark: _Toc21097363][bookmark: _Toc21097510][bookmark: _Toc21097559][bookmark: _Toc21098317][bookmark: _Toc21012716][bookmark: _Toc21013637][bookmark: _Toc21013978][bookmark: _Toc21073572][bookmark: _Toc21073714][bookmark: _Toc21073991][bookmark: _Toc21079339][bookmark: _Toc21096936][bookmark: _Toc21096967][bookmark: _Toc21097364][bookmark: _Toc21097511][bookmark: _Toc21097560][bookmark: _Toc21098318][bookmark: _Toc21111686]DU Hard/Soft configuration for a given DU resource is only provided explicitly for each DU/MT carrier-frequency combination for which the IAB node is not indicated as capable of simultaneous DU/MT operation. 
[bookmark: _Toc21012717][bookmark: _Toc21013638][bookmark: _Toc21013979][bookmark: _Toc21073573][bookmark: _Toc21073715][bookmark: _Toc21073992][bookmark: _Toc21079340][bookmark: _Toc21096937][bookmark: _Toc21096968][bookmark: _Toc21097365][bookmark: _Toc21097512][bookmark: _Toc21097561][bookmark: _Toc21098319][bookmark: _Toc21111687]DU resources without explicitly indicated Hard/Soft resource types are implicitly “soft” with respect to the corresponding MT carrier frequency(ies).
Based on the above proposals, the interpretation with respect to different combinations of H/S configuration and IAB capability is summarized in Table 1. It is observed that the DU resource will only be treated as hard, both from the parent node and the IAB node point-of-view, when the IAB node is not capable of simultaneous DU/MT operation and the DU resource is explicated indicated as hard. When a DU resource is treated as soft, the parent node could assume that the MT resource is available on corresponding MT carrier frequency(ies), while the DU can use the resource if it does not impact the MT’s ability to transmit or receive on the corresponding carrier frequency(ies).  For a DU/MT carrier-frequency combination where the IAB node is capable of simultaneous DU/MT operation, the latter means the DU can always use the resource.

[bookmark: _Ref21011260]Table 1: DU H/S configuration options
	
	Indicated as capable of simultaneous DU/MT operation
	Not indicated as capable of simultaneous DU/MT operation

	DU Hard
	
	DU resource treated as hard

	DU Soft 
	
	DU resource treated as soft

	No explicit H/S indication
	DU resource treated as soft
	DU resource treated as soft



[bookmark: _Ref15563425]Timing issues related to the H/S/NA configuration
It has been agreed that H/S/NA is applied/determined relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing. Since one slot may contain more than one D/U/F resource types, the H/S/NA would also map to each of the D/U/F in each slot.  

[bookmark: _Toc19521418][bookmark: _Toc19542868][bookmark: _Toc19616974][bookmark: _Toc19624539][bookmark: _Toc19628799][bookmark: _Toc19705703][bookmark: _Toc19796839][bookmark: _Toc19877111][bookmark: _Toc19878270][bookmark: _Toc19878597][bookmark: _Toc20489831][bookmark: _Toc20491833][bookmark: _Toc20492333][bookmark: _Toc20493795][bookmark: _Toc20494646][bookmark: _Toc20839976][bookmark: _Toc20840015][bookmark: _Toc20840121][bookmark: _Toc20906990][bookmark: _Toc20910030][bookmark: _Toc20990464][bookmark: _Toc20991308][bookmark: _Toc20991341][bookmark: _Toc20991536][bookmark: _Toc20991552][bookmark: _Toc20991671][bookmark: _Toc20993566][bookmark: _Toc21009039][bookmark: _Toc21012718][bookmark: _Toc21013639][bookmark: _Toc21013980][bookmark: _Toc21073574][bookmark: _Toc21073716][bookmark: _Toc21073993][bookmark: _Toc21079341][bookmark: _Toc21096938][bookmark: _Toc21096969][bookmark: _Toc21097366][bookmark: _Toc21097513][bookmark: _Toc21097562][bookmark: _Toc21098320][bookmark: _Toc21111688]H/S/NA is explicitly indicated per-resource type (D/U/F) in each slot.

Further, the parent DU should know the information about the misalignment between the MT and DU DL TX/RX / UL TX/RX timing(s) in order to avoid resource type conflicts. Depending on different combinations of the IAB MT and DU transmission directions configured at a certain slot, as well as that of the slot right before or after of the slot in question, as exemplified in Figure 2, the parent node may need to know potential time-resource misalignment between the MT and DU as the IAB node measures. Different combinations of such time-resource misalignment that involves MT-DU resource overlapping are: 
· misalignment between MT DL RX and DU DL TX;
· misalignment between DU DL TX and MT UL TX;
· misalignment between MT DL RX and DU UL RX; and
· misalignment between DU UL RX and MT UL TX.
[image: ]
[bookmark: _Ref19603091]Figure 2: Resource availability of IAB MT and DU when the k-th slot of DU resource is configured as UL-H according to the DU slot timing.
Note that the four misalignments are (partly) based on the propagation delay Tp between the parent node and the IAB node, the timing advance TA at the IAB MT and the TΔ at the IAB DU. 
[bookmark: _Toc19624531][bookmark: _Toc19628791][bookmark: _Toc19705695][bookmark: _Toc19796832][bookmark: _Toc19877104][bookmark: _Toc19878262][bookmark: _Toc19878590][bookmark: _Toc20489824][bookmark: _Toc20491826][bookmark: _Toc20492326][bookmark: _Toc20493788][bookmark: _Toc20494639][bookmark: _Toc20839968][bookmark: _Toc20840007][bookmark: _Toc20840113][bookmark: _Toc20906982][bookmark: _Toc20910022][bookmark: _Toc20990456][bookmark: _Toc20991300][bookmark: _Toc20991333][bookmark: _Toc20991528][bookmark: _Toc20991544][bookmark: _Toc20991663][bookmark: _Toc20993558][bookmark: _Toc21009031][bookmark: _Toc21012707][bookmark: _Toc21013628][bookmark: _Toc21013969][bookmark: _Toc21073563][bookmark: _Toc21073705][bookmark: _Toc21073982][bookmark: _Toc21079330][bookmark: _Toc21096927][bookmark: _Toc21096958][bookmark: _Toc21097355][bookmark: _Toc21097502][bookmark: _Toc21097551][bookmark: _Toc21098309]The parent node may not know the TA at the IAB MT for UL TX.
[bookmark: _Toc19624532][bookmark: _Toc19628792][bookmark: _Toc19705696][bookmark: _Toc19796833][bookmark: _Toc19877105][bookmark: _Toc19878263][bookmark: _Toc19878591][bookmark: _Toc20489825][bookmark: _Toc20491827][bookmark: _Toc20492327][bookmark: _Toc20493789][bookmark: _Toc20494640][bookmark: _Toc20839969][bookmark: _Toc20840008][bookmark: _Toc20840114][bookmark: _Toc20906983][bookmark: _Toc20910023][bookmark: _Toc20990457][bookmark: _Toc20991301][bookmark: _Toc20991334][bookmark: _Toc20991529][bookmark: _Toc20991545][bookmark: _Toc20991664][bookmark: _Toc20993559][bookmark: _Toc21009032][bookmark: _Toc21012708][bookmark: _Toc21013629][bookmark: _Toc21013970][bookmark: _Toc21073564][bookmark: _Toc21073706][bookmark: _Toc21073983][bookmark: _Toc21079331][bookmark: _Toc21096928][bookmark: _Toc21096959][bookmark: _Toc21097356][bookmark: _Toc21097503][bookmark: _Toc21097552][bookmark: _Toc21098310]The parent node does not have information of the TΔ at the IAB DU.
Based on the above observations, the parent node cannot automatically derive all of the misalignments between the MT and DU DL TX/RX / UL TX/RX timing(s). Therefore, the misalignment information should be explicitly provided to the parent node. 
Also, if the guard time is not considered as part of the hard DU resource, the misalignment values determined by the IAB node and provided to the parent node may even include the guard time. For example, the misalignment between MT downlink reception and DU downlink transmission may include the RX/TX switching time. Similarly, the misalignment between DU uplink reception and MT uplink transmission may also include the RX/TX switching time. By providing the corresponding misalignment values to the parent node, the IAB node implicitly decides to which extent the parent node should handle the resource conflicts. The parent node does not need to know how the misalignment values are composed. For example, if the misalignment values do not contain the guard time, the IAB node will handle the potential conflicts due to the guard time itself. If the parent and child links run on different panels that the two links can be simultaneously received, the IAB node can even report 0 misalignment to the parent node. 
From the parent node perspective, the information of the timing misalignment between IAB MT and DU can be represented in the unit of symbol. Because in transmission according to [4], the data is carried in time units related to OFDM symbols. Part of such a symbol being unavailable means the whole symbol is unavailable. One example is shown in Figure 3. Due to the misalignment in time between the IAB MT and DU at the k-th slot, the last part of the (k-1)-th slot of IAB MT resource will also be unavailable if the overlapped DU resource is configured as hard. Although the misalignment duration To only spans one and half symbols of the (k-1)-th slot, for the IAB MT, all the last two symbols of the (k-1)-th slot cannot be used, as indicated in Figure 3. So, for the parent node, the more useful information for properly handling the transmission during the (k-1)-th slot would be that the MT cannot receive data during the last two symbols instead of the actual value of To. Note that the misalignment value in terms of the number of symbols is conditioned on the numerology, which should be considered when providing such information to the parent node.
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[bookmark: _Ref19624003]Figure 3: Example of available/unavailable resources in the unit of symbol.
[bookmark: _Toc19624540][bookmark: _Toc19628800][bookmark: _Toc19705704][bookmark: _Toc19796840][bookmark: _Toc19877112][bookmark: _Toc19878271][bookmark: _Toc19878598][bookmark: _Toc20489832][bookmark: _Toc20491834][bookmark: _Toc20492334][bookmark: _Toc20493796][bookmark: _Toc20494647][bookmark: _Toc20839977][bookmark: _Toc20840016][bookmark: _Toc20840122][bookmark: _Toc20906991][bookmark: _Toc20910031][bookmark: _Toc20990465][bookmark: _Toc20991309][bookmark: _Toc20991342][bookmark: _Toc20991537][bookmark: _Toc20991553][bookmark: _Toc20991672][bookmark: _Toc20993567][bookmark: _Toc21009040][bookmark: _Toc21012719][bookmark: _Toc21013640][bookmark: _Toc21013981][bookmark: _Toc21073575][bookmark: _Toc21073717][bookmark: _Toc21073994][bookmark: _Toc21079342][bookmark: _Toc21096939][bookmark: _Toc21096970][bookmark: _Toc21097367][bookmark: _Toc21097514][bookmark: _Toc21097563][bookmark: _Toc21098321][bookmark: _Toc21111689]Information about the misalignment between the MT and DU DL TX/RX / UL TX/RX timing(s) at an IAB node can be explicitly provided from the IAB node to its parent node.
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Knowing what the unavailable MT resource is would assist the parent node scheduling and mitigate possible resource conflicts at the IAB node. Specifically, if the IAB DU is configured as Flexible-Hard, the MT unavailable duration perceived by the parent node should consider both cases if the IAB DU will schedule DL or UL from its child nodes. Therefore, from the parent node perspective, the duration when MT is not available is the union of DU DL slot timing and DU UL slot timing, as illustrated in Figure 4. 
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[bookmark: _Ref15388169]Figure 4: Illustration of unavailable MT duration when DU is configured as Flexible-Hard.
[bookmark: _Toc19616975][bookmark: _Toc19624541][bookmark: _Toc19628801][bookmark: _Toc19705705][bookmark: _Toc19796842][bookmark: _Toc19877114][bookmark: _Toc19878273][bookmark: _Toc19878600][bookmark: _Toc20489834][bookmark: _Toc20491836][bookmark: _Toc20492336][bookmark: _Toc20493798][bookmark: _Toc20494649][bookmark: _Toc20839979][bookmark: _Toc20840018][bookmark: _Toc20840124][bookmark: _Toc20906993][bookmark: _Toc20910033][bookmark: _Toc20990467][bookmark: _Toc20991311][bookmark: _Toc20991344][bookmark: _Toc20991539][bookmark: _Toc20991555][bookmark: _Toc20991674][bookmark: _Toc20993569][bookmark: _Toc21009042][bookmark: _Toc21012721][bookmark: _Toc21013642][bookmark: _Toc21013983][bookmark: _Toc21073577][bookmark: _Toc21073719][bookmark: _Toc21073996][bookmark: _Toc21079344][bookmark: _Toc21096941][bookmark: _Toc21096972][bookmark: _Toc21097369][bookmark: _Toc21097516][bookmark: _Toc21097565][bookmark: _Toc21098323][bookmark: _Toc21111691]When the DU is configured as Flexible-Hard, the duration when MT is not available is defined by the union of DU DL slot timing and DU UL slot timing.

Explicit indication of the soft resource
According to previous 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 from the parent node for notifying the availability of certain soft DU (time-domain) resource, which may be a DL resource, an UL resource, or a Flexible resource. The parent node may not know the IAB node capability in terms of SDM or full-duplex, i.e., it may not know to which extent the IAB DU can make use of certain resources. So, in practice, such explicitly indicated availability to the DU is achieved by the parent node not using corresponding time-domain resources at the MT side. Having the explicit indication signalled to the IAB MT about that a specific MT time resource will not be used is also in line with the agreement that the explicit indication is via L1 signalling.
The information that certain MT resources will not be used can be detailed with three types:
1) MT will not be scheduled in DL nor in UL;
2) MT will not be scheduled in DL; or
3) MT will not be scheduled in UL.
An MT resource configured/scheduled as DL will not be overruled by type 3). An MT resource configured/scheduled as UL will not be overruled by type 2). An MT resource configured as Flexible may be overruled by any of the three types. Given such information regarding certain MT resources, the DU part of the same IAB node can derive how it can make use of the soft resource accordingly. For example, if the IAB MT configured as Flexible is informed that it will not be scheduled in DL during certain time resource, the IAB DU may use that resource for its DL transmission if it can transmit from the MT and DU simultaneously. 
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According to Section 3.3, the parent node can be provided with the information of timing misalignments between the IAB MT and DU resources. The parent node may use such information to release resources to certain soft DU resources according to the DU slot timing.  
Further, there is no need to explicitly indicate if the DU-IA is for DU-D, DU-U or DU-F with respect to the soft DU-F since it could be an IAB internal decision on how to use the released resources. There is no envisioned advantage of having the parent node control the transmission direction of the IAB node’s child link(s). 
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The remaining question is whether the explicit indication is via a new DCI format or DCI Format 2_0 using existing and/or reserved entries of Table 11.1.1-1 in 38.213. From the signaling content point-of-view, there is certain similarity between the explicit indication and the current CI Format 2_0, since both relate 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 types indicating certain resource(s) will not be scheduled to the IAB MT (in certain transmission direction) which are “IA” for the child DU;
· new overriding rules between the new resource type and resource types that have been configured semi-statically or dynamically at the IAB MT;
· new scheme so that the indication is applied to the “future” MT resources. 
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 resource(s) will be not be scheduled to the IAB MT in certain transmission direction needs to be able to overrule the corresponding 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, additional information is needed to indicate the actual time-domain resource the explicit indication would be carried out. 
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Based on the above analysis, a possible explicit indication can be as follows:
Table 2: Possible fields needed for the explicit indication
	Field (Item)
	Bits
	Reference

	No-transmission type
	2
	0: MT will not be scheduled both in DL nor in UL;
1: MT will not be scheduled in DL;
2: MT will not be scheduled in UL.

	No-transmission indicator 
	Variable
	Time-domain allocation of the indication.



The MT can be additionally configured (for example, by RRC IE) with:
· an information indicating the symbol length covered by the no-transmission indicator, which constrains the maximum bits used for the no-transmission indicator;
· time-domain offset indicating the starting position (e.g., in the unit of slot) where the indication applies relative to the one where the DCI was received.
[image: ]
[bookmark: _Ref20396073]Figure 5: Illustration of no-transmission indictor.
In the example of Figure 5, the “Δ” indicates the offset in terms of the number of slots deviated from the slot where the DCI is present, and the no-transmission indicator [12,15] means that starting from symbol-12 of the denoted slot by “Δ”  for 15 symbols the MT or Rel-16 UE can assume that there will be no transmission in the indicated (by the “no-transmission type”) direction(s) expected. Upon receiving such L1 signaling, the IAB node knows that the indicated “future” symbols at the MT side will not be scheduled by the parent node at least in the corresponding transmission direction(s). The corresponding DU can then derive how it can make use of the soft resources overlapped with the indicated MT time resources according to the IAB node’s duplexing capability. 
The explicit indication as exemplified above should corresponds to each explicitly indicated soft DU resource if the parent node is about to release the resource to the IAB DU. Since the soft resource is configured per D/U/F in each slot, it makes sense to have the corresponding DCI indicates DU-IA per resource type (D/U/F) in each slot as well.
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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 for the explicit indication, it is important to align the number of information bits in the new DCI format for explicit indication so that the “3+1” DCI size budget is maintained. 
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Conclusion
In this paper we made the following observations:
Observation 1	The parent node may not know the TA at the IAB MT for UL TX.
Observation 2	The parent node does not have information of the TΔ at the IAB DU.
Observation 3	Several new aspects need to be considered for implementing explicit indication, which is different from the current DCI Format 2_0, including new resource type(s), new overriding rules and new scheme about when to apply the indication.

Based on the discussion above we propose the following:
Proposal 1	Clarify that the intended support of UL-Flexible-DL sequence order in the semi-static IAB-node MT resource configuration regards the entire slot configuration period provided by TDD-UL-DL-ConfigCommon.
Proposal 2	Support dynamic indication of UL-Flexible-DL.
Proposal 3	Specification should support link-specific NA DU configuration that can override any resource type of the cell-specific DU configuration.
Proposal 4	The IAB-node capability, in terms of on what carrier-frequency combination(s) the IAB node can use its MT and DU simultaneously, can be provided to the donor-CU.
Proposal 5	For a DU/MT carrier-frequency combination where the IAB node is indicated as capable of simultaneous DU/MT operation, DU resources on the DU carrier frequency are implicitly “soft” with respect to the corresponding MT carrier frequency(ies).
Proposal 6	DU Hard/Soft configuration for a given DU resource is only provided explicitly for each DU/MT carrier-frequency combination for which the IAB node is not indicated as capable of simultaneous DU/MT operation.
Proposal 7	DU resources without explicitly indicated Hard/Soft resource types are implicitly “soft” with respect to the corresponding MT carrier frequency(ies).
Proposal 8	H/S/NA is explicitly indicated per-resource type (D/U/F) in each slot.
Proposal 9	The information about the misalignment between the MT and DU DL TX/RX / UL TX/RX timing(s) at an IAB node can be explicitly provided from the IAB node to its parent node.
Proposal 10	The misalignment values are provided to the parent node in the unit of symbols with respect to different numerologies, i.e., regarding μ=0,1,2,3.
Proposal 11	When the DU is configured as Flexible-Hard, the duration when MT is not available is defined by the union of DU DL slot timing and DU UL slot timing.
Proposal 12	The explicit indication for soft resources indicates that certain resources are “IA” for the child DU by explicitly informing the IAB node that the corresponding resources will not be scheduled for the IAB MT (in certain transmission direction).
Proposal 13	There is no need to explicitly indicate if the DU-IA is for DU-D, DU-U or DU-F with respect to the soft DU-F.
Proposal 14	The DCI for explicit indication indicates DU-IA per-resource type (D/U/F) in each slot.
Proposal 15	The explicit indication can be signalled via a new DCI format.
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