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Introduction
In RAN1#97, the following agreements on IAB resource multiplexing were reached [1] :
	Agreements:
For the semi-static DU resource configuration, the following is supported:
· The resources are configured on a per DU (cell) basis
· FFS: indication of additional supplemental per-link resource configurations of child DUs 
· Indication of D/U/F resources in the semi-static DU resource configuration includes the following:
· The flexibility to configure all of the slot patterns and formats supported by the existing Rel-15 TDD-UL-DL-Config RRC configurations and slot format table defined in Table 11.1.1-1 in TS38.213
· FFS: additional pattern durations than supported in Rel-15
· FFS: default resources or pattern
· New slot formats defined only for IAB nodes (DU and MTs) which begin with uplink slots, uplink symbols, or flexible symbols.
· Note: usage of these slot formats should be compatible with Rel-15 access UEs sharing the same link
· FFS: whether these slot formats also need to be included in the MT RRC configuration and/or SFI carried on DCI Format 2_0
· Indication of H/S/NA for the DU resource configuration is based on one of the following alternatives:
· Alt. 1: H/S/NA is additionally explicitly indicated per-resource type (D/U/F) in each slot
· To handle potential misalignment in time of the configured DU and MT resources when determining the validity of H/S/NA at the DU one of the following sub-alternatives need to be supported:
· 1a: H/S/NA is applied relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing.
· FFS: definition of additional restrictions on the usage of the semi-static configuration (e.g. guard symbols) based on deployment scenario or DL/UL switching times within an IAB node, etc.
· FFS: How the CU can get information about the required guard symbols for a given DU configuration if needed
· 1b: H/S/NA is applied relative to the MT resource configuration (D/U/F) slot timing.
· FFS: Whether and/or how the CU will know the actual H/S/NA resources at the child DU
· FFS whether S is explicitly indicated or not
· 1c: H is applied relative to the DU resource configuration (D/U/F) slot timing. S is not explicitly indicated, but implicitly determined by the DU based on whether the corresponding MT configuration indicates the MT resources is F (DU-S). The remaining resources are assumed to be NA at the child DU.
· FFS: Whether and/or how the CU will know the actual S/NA resources at the child DU
· Alt. 2: NA is explicitly indicated as a resource type in each slot for both the DU and MT configuration. H/S is not explicitly indicated, but implicitly determined by the DU based on the corresponding MT configuration 
· FFS: how to handle the case where there is not a 1-1 mapping of DUs and MTs in the child IAB node
· Details of the F1-AP signaling design is up to RAN3
Agreements:
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 (Alt. 2 from RAN1#96bis).
· The list of cell-specific signals/channels includes:
· resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;
· configured RACH occasions for receiving at the DU
· periodic CSI-RS transmission at the DU
· scheduled resource for receiving SR at DU
· The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU
Conclusion:
The following alternatives are considered (to be down-selected in RAN1#98) for the explicit indication of the availability of soft resources:
· Alt 1) Indicate which MT resources are “IA” for the child DU (DU-IA)
· Alt 2a) Indicate DU-IA and MT resource type (MT-D/MT-U/MT-F)
· Alt 2b) Indicate DU-IA and DU resource type (DU-D/DU-U/DU-F)
· Alt 3) Jointly or separately indicate DU-IA, the DU resource type, and/or MT resource type 
· FFS: monitoring occasions for the explicit indication at the MT
· FFS: whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.



In this contribution, we discuss the semi-static DU resource configuration in terms of D/U/F and H/S/NA resource types, respectively, as well as the indication of the availability of soft DU resources. 
Semi-static DU resource configuration
In [2], it has been agreed that the IAB-node/IAB-donor DU resources are provided by a semi-static configuration which is provided separately from the MT resource configuration. Therefore, a certain DU resource type should not be tied to or be derived from a certain MT resource type. Otherwise, it also limits the resource utilization efficiency when the IAB node can use the MT and DU resources simultaneously, for example, in case of FDD or full-duplex.
Cell-specific DU configuration
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 at the MT and DU functionalities of an IAB node. It has been agreed that the resources are configured on a per cell basis.
In regard of interference management between child links served by the same IAB 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 IAB DU itself is configured with available resources for DL or UL transmission. 
In regard of multi-parent case, the decision on whether to schedule a certain backhaul link connecting to the IAB node in question is based on the routing information configured by CU-CP, which has a common control of the multiple parent nodes connecting to that IAB node. Again, this issue does not need to be handled by the semi-static DU configuration. What matters in this case is that the donor CU guarantees that the DUs of parent nodes connecting to the same IAB node are not configured with opposite transmission directions within the same time-resource. This is to fulfil the IAB node capability if there is only one MT of the IAB node connecting to the multiple parent nodes, and to avoid unnecessary transmit-to-receive interference at the IAB MT side if multiple MTs are equipped in an IAB node connecting to multiple parent nodes. This can still be done on a per cell basis. 
From above discussion one can conclude that at least for Rel-16 the DU configuration does not need to be link specific, i.e., to have separate DU configuration for each child IAB node being served by the DU. Any extension to link-specific configuration, if at all justified, can be done in later releases. 
[bookmark: _Toc16606620][bookmark: _Toc15562214][bookmark: _Toc15646204][bookmark: _Toc15907776][bookmark: _Toc16247060][bookmark: _Toc16253749][bookmark: _Toc16606619][bookmark: _Toc16606724][bookmark: _Toc16671971][bookmark: _Toc16753578][bookmark: _Toc16758348][bookmark: _Toc16839104][bookmark: _Toc16843104][bookmark: _Toc16857510]The DU configuration is not link specific at least for Rel-16.

In [3], it is proposed to have the concept of supporting link-specific configuration on H/S/NA in IAB network which is similar to the concept of supporting UE-specific TDD-UL-DL configuration in access network by allowing overriding the DU-specific H/S/NA base pattern for a subset of child links. We notice that the only valid overriding rule is when the Hard/Soft resource type is overridden by NA, which is not against the agreed IAB node behaviours with respect to the hard/soft DU resources. Such an overriding means to semi-statically disable a certain subset of child links under the IAB DU in question. 
[bookmark: _Toc15907778][bookmark: _Toc16247062][bookmark: _Toc16253751][bookmark: _Toc16606621][bookmark: _Toc16606726][bookmark: _Toc16671972][bookmark: _Toc16753579][bookmark: _Toc16758349][bookmark: _Toc16839106][bookmark: _Toc16843105][bookmark: _Toc16857511]If it should be agreed to include the support for link-specific DU configuration, more specifically, by allowing overriding the  DU-specific H/S/NA base pattern for a subset of child links, it should only allow the Hard/Soft resource type overridden by NA, but not allow overriding from Hard to Soft, from Soft to Hard, nor from NA to Hard/Soft.

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, we propose that the H/S configuration is done with respect to each MT carrier frequency. For example, the DU operates on carrier frequency fDU while the MT operates on carrier frequencies fMT,1 and fMT,2. 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. 

[bookmark: _Toc16606622][bookmark: _Toc16606727][bookmark: _Toc16671973][bookmark: _Toc16753580][bookmark: _Toc16758350][bookmark: _Toc16839107][bookmark: _Toc16843106][bookmark: _Toc16857512]The DU H/S resource types are configured per DU cell with respect to each MT carrier frequency.


Configuration of D/U/F 
The indication of DU configuration D/U/F can be based on the Rel-15 RRC-signaled D/U/F pattern in TDD-UL-DL-ConfigurationCommon [4]. Accordingly, the DU configuration pattern of D/U/F provided by higher-layer signaling may include the following information:
· a slot configuration period of P msec;
· a number of slots dslots w ith 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 (new)
· Time-domain allocation (new)
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. 
In RAN1#97, it has been agreed to have new formats defined only for IAB nodes which begin with uplink or flexible. To be more specific, one D/U/F sequence provided to IAB DU can be in one of the six possible orders:
· DL—Flexible—UL
· UL—Flexible—DL 
· 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. 
To be able to effectively use those pattern variants at the DU side, the MT configuration should also allow such pattern extensions with permuted sequence order.
[bookmark: _Toc7438004][bookmark: _Toc7441894][bookmark: _Toc7441964][bookmark: _Toc7442145][bookmark: _Toc7446334][bookmark: _Toc7446378][bookmark: _Toc7527987][bookmark: _Toc7615380][bookmark: _Toc7616139][bookmark: _Toc7627212][bookmark: _Toc7766660][bookmark: _Toc15562215][bookmark: _Toc15646206][bookmark: _Toc15907779][bookmark: _Toc16247063][bookmark: _Toc16253752][bookmark: _Toc16606623][bookmark: _Toc16606728][bookmark: _Toc16671974][bookmark: _Toc16753581][bookmark: _Toc16758351][bookmark: _Toc16839108][bookmark: _Toc16843107][bookmark: _Toc16857513]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 and permuted to any other sequence order.
[bookmark: _Toc15646207][bookmark: _Toc15907780][bookmark: _Toc16247064][bookmark: _Toc16253753][bookmark: _Toc16606624][bookmark: _Toc16606729][bookmark: _Toc16671975][bookmark: _Toc16753582][bookmark: _Toc16758352][bookmark: _Toc16839109][bookmark: _Toc16843108][bookmark: _Toc16857514]Extension allowing the “downlink-uplink-flexible” sequence order to be configurable and permuted to any other sequence order is also applied to the MT D/U/F configuration.
It is noted that for Rel-15 access UEs, only the order of DL-Flexible-UL is valid. When the semi-static DU configuration allows permuted sequence order, it may happen that a certain DU time resource is configured as DL while the served UE has the corresponding time resource semi-statically configured as UL, or vice versa. In this case, the IAB node should only use such time resource on the child backhaul links, not on the access links.

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 when 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. 
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][bookmark: _Toc15646201][bookmark: _Toc15907773][bookmark: _Toc16247057][bookmark: _Toc16253746][bookmark: _Toc16606616][bookmark: _Toc16606721][bookmark: _Toc16671968][bookmark: _Toc16753575][bookmark: _Toc16758345][bookmark: _Toc16839101][bookmark: _Toc16843101][bookmark: _Toc16857507]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.
[bookmark: _Ref15563425]Configuration of H/S/NA
The resource coordination between IAB MT and DU as listed in Table 7.3.3-1 and 7.3.3-2 of TR 38.874 [5] assumes that the MT and DU resources are time-aligned. For example, the beginning of the k-th slot of on MT side is aligned in time with the beginning of the k-th slot on the DU side of the same IAB node. In this case, configuring the k-th slot of IAB DU as Hard resource means the k-th slot is potentially not available for the MT part of the same IAB-node, and so on. This is especially true for mixed transmitting and receiving configurations of MT and DU, if the node is only capable of half-duplex for IAB.
However, in practice, the MT and DU resources are not exactly aligned due to propagation delay, indicated timing advance for UL transmission, required DL transmission timing alignment, etc., as shown in Figure 2.  This needs to be taken into account when considering DU Hard/Soft configuration impact on the MT availability.
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[bookmark: _Ref15301981]Figure 2: MT-DU timing misalignment of an IAB node at slot k.
When the timing misalignment within the IAB node is considered, four alternatives (alt. 1a, 1b, 1c and 2) were discussed during RAN1 #97 [1]. Timing-wise, Alt. 1a and 1c are the same whereas Alt. 1b and 2 are the same. 
The timing option of alt. 1a and 1c is straightforward from the DU configuration perspective. But it causes that the availability of DU resource not only impacts or be impacted by the corresponding MT resource in question, but also impacts or be impacted by the MT time-domain resource(s) right before or after the DU resource. One example is shown in Figure 3. In this example, the parent node is about to send three DL slots to the IAB-node (MT). Since the k-th slot of the IAB DU is configured as UL-H with a UL reception timing slightly advanced (e.g. due to some PHY processing reasons at the DU), the k-th slot of the IAB MT will not be available. Due to the misalignment between IAB MT DL reception and IAB DU UL reception, denoted as To, the last part of the slot (k-1) of the IAB MT will be unavailable either.
[image: ]
[bookmark: _Ref15304087]Figure 3: 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.
To avoid any resource conflict at the IAB node, information about the timing misalignment between the IAB MT and DU resources should be known by the parent node which can adjust its transmission or scheduling towards the IAB-node MT to accommodate the DU slot timing. In the example of Figure 3, the parent node needs to be provided with the value of To so it can stop its DL transmission during slot (k-1) earlier by this To before slot end, ensuring the corresponding IAB MT resource is sufficiently available to receive the DL data.
In the case of alt. 1b and 2, the availability of DU resource is impacted by the corresponding MT resource in question. The parent node does not need to know about the timing misalignment of the MT and DU resources at the IAB-node. However, this resource-timing option makes the available DU resource(s) not aligned with the typical DU transmission or reception timing. Figure 4 shows one of such examples, where at the IAB DU the desired reception timing is outlined by black solid line while the available resource is outlined by red dashed line.  Due to the misalignment between IAB MT DL reception and IAB DU UL reception, denoted as To, the IAB DU cannot start using the Hard resource until To after its desired reception timing. It may need to send a timing advance (TA) command to the served UEs or child IAB-node(s) with a relatively large step for covering To (and potentially resulting in a negative TA). In this case, the IAB DU needs to change its transmission and reception timing very often referring to the IAB MT transmission/reception timing, which will cause a chain effect on the transmission/reception timing of all the downstream IAB-nodes. Especially since in IAB the TA affects the 3GPP specified synchronization between IAB nodes, it leaves the IAB network without well-controlled timing coordination and causes problem to the consistent crosslink-interference management.
[image: ]
[bookmark: _Ref15542091]Figure 4: Resource availability of IAB MT and DU when the k-th slot of DU resource is configured as UL-H according to the MT slot timing.
Therefore, applying H/S/NA relative to the DU transmission-direction configuration (D/U/F) slot timing is preferred in our view. Further, alt. 1a and 1c differ at whether the soft and NA resources should be explicitly indicated. Alt. 1c ties the DU soft resource only to the MT-F configuration, which makes the scheme less flexible. For example, the combination of MT-UL and DU-Soft may be needed to allow the IAB determining its transmission at the MT or DU side depending on the available data for the parent backhaul link. Also, it is not in line with the agreement in [2] that the DU configuration should be indicated separately from the MT configuration.  
[bookmark: _Toc15562216][bookmark: _Toc15646209][bookmark: _Toc15907782][bookmark: _Toc16247066][bookmark: _Toc16253755][bookmark: _Toc16606625][bookmark: _Toc16606731][bookmark: _Toc16671976][bookmark: _Toc16753583][bookmark: _Toc16758353][bookmark: _Toc16839111][bookmark: _Toc16843109][bookmark: _Toc16857515]The indication of H/S/NA resources in the semi-static DU configuration is applied relative to the DU resource configuration (D/U/F) slot timing (i.e., alt. 1a) without considering the MT resource configuration or timing. 
As mentioned earlier, with alt.1a, the actually unavailable MT resources may not be clear to the parent node.  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, the parent node may need to know potential time-resource misalignment between the MT and DU as the IAB node measures. Different combinations are: 
· misalignment between DU downlink transmission and MT downlink reception;
· misalignment between DU downlink transmission and MT uplink transmission;
· misalignment between DU uplink reception and MT downlink reception; and
· misalignment between DU uplink reception and MT uplink transmission.
Knowing exactly what the unavailable MT resource is would assist the parent node scheduling and mitigate possible resource conflicts at the IAB node, as illustrated in Figure 5, Figure 6 and Figure 7, when the IAB DU is configured as DL-Hard, UL-Hard and Flexible-Hard, respectively. The information will also be useful when the parent node releases MT resources to certain soft DU resource via explicit indication. The CU does not need to know such information when configuring the DU resources. 
[bookmark: _Toc15562217][bookmark: _Toc15646210][bookmark: _Toc15907783][bookmark: _Toc16247067][bookmark: _Toc16253756][bookmark: _Toc16606626][bookmark: _Toc16606732][bookmark: _Toc16671977][bookmark: _Toc16753584][bookmark: _Toc16758354][bookmark: _Toc16839112][bookmark: _Toc16843110][bookmark: _Toc16857516]The parent node is provided with the information about the timing misalignment between any one of the DU UL/DL resource and any one of the MT UL/DL resource of the served IAB nodes as each IAB node measures. 
[bookmark: _Toc15562213][bookmark: _Toc15646202][bookmark: _Toc15907774][bookmark: _Toc16247058][bookmark: _Toc16253747][bookmark: _Toc16606617][bookmark: _Toc16606722][bookmark: _Toc16671969][bookmark: _Toc16753576][bookmark: _Toc16758346][bookmark: _Toc16839102][bookmark: _Toc16843102][bookmark: _Toc16857508]The CU does not need the information about the required guard-symbols/timing-misalignment for a given DU configuration.
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[bookmark: _Ref15388146]Figure 5: Illustration of unavailable MT duration when DU is configured as DL-Hard.
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[bookmark: _Ref15562260]Figure 6: Illustration of unavailable MT duration when DU is configured as UL-Hard.
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[bookmark: _Ref15388169]Figure 7: Illustration of unavailable MT duration when DU is configured as Flexible-Hard.
Explicit indication of the soft resource
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. 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.
[bookmark: _Toc15646211][bookmark: _Toc15907784][bookmark: _Toc16247068][bookmark: _Toc16253757][bookmark: _Toc16606627][bookmark: _Toc16606733][bookmark: _Toc16671978][bookmark: _Toc16753585][bookmark: _Toc16758355][bookmark: _Toc16839113][bookmark: _Toc16843111][bookmark: _Toc16857517]The explicit indication of the availability of soft resource is to indicate certain DU resources are “IA” for the child DU (i.e., according to the DU slot timing) by explicitly informing the IAB node that the corresponding MT resources will not be used. 
According to Section 2.3, 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). 
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 Dthe 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 type indicating certain MT resource(s) will be “not-used” 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;
· 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. An example is shown in Table 1.
[bookmark: _Toc7446329][bookmark: _Toc7446373][bookmark: _Toc7527983][bookmark: _Toc7615376][bookmark: _Toc7616135][bookmark: _Toc7627208][bookmark: _Toc7766656][bookmark: _Toc15646203][bookmark: _Toc15907775][bookmark: _Toc16247059][bookmark: _Toc16253748][bookmark: _Toc16606618][bookmark: _Toc16606723][bookmark: _Toc16671970][bookmark: _Toc16753577][bookmark: _Toc16758347][bookmark: _Toc16839103][bookmark: _Toc16843103][bookmark: _Toc16857509]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][bookmark: _Toc15646212][bookmark: _Toc15907785][bookmark: _Toc16247069][bookmark: _Toc16253758][bookmark: _Toc16606628][bookmark: _Toc16606734][bookmark: _Toc16839114][bookmark: _Toc16671979][bookmark: _Toc16753586][bookmark: _Toc16758356][bookmark: _Toc16843112][bookmark: _Toc16857518]Explicit indication is not constrained to the current DCI Format 2_0. 

Table 1: Possible fields needed for the explicit indication.
	Field (Item)
	Bits
	Reference

	Identifier for DCI formats
	1
	

	Time-domain allocation
	TBD
	Used as an index into an RRC-configured table indicating the “slot offset”, “start symbol”, “length”. 



In the above example, the “slot offset” indicates the number of slots deviated from the slot where the DCI is present, the “start symbol” indicates the index of starting symbol from which the explicit indication is valid, and the “length” indicates the number of symbols during which the explicit indication is valid.  
Upon receiving such L1 signaling, the indicated “future” symbols of the IAB MT will not be scheduled by the parent node. The corresponding DU can then derive how it can make use of the soft resources overlapped with the indicated MT time resources. 
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 [6].
[bookmark: _Toc15646213][bookmark: _Toc15907786][bookmark: _Toc16247070][bookmark: _Toc16253759][bookmark: _Toc16606629][bookmark: _Toc16606735][bookmark: _Toc16671980][bookmark: _Toc16753587][bookmark: _Toc16758357][bookmark: _Toc16839115][bookmark: _Toc16843113][bookmark: _Toc16857519]The processing time for applying an explicit indication at the IAB DU impacts the IAB node’s utilization rate of soft resources, which should be left to implementation.
Conclusion
In this paper we made the following observations:
Observation 1	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 2	The CU does not need the information about the required guard-symbols/timing-misalignment for a given DU configuration.
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.

Based on the discussion above we propose the following:
Proposal 1	The DU configuration is not link specific at least for Rel-16.
Proposal 2	If it should be agreed to include the support for link-specific DU configuration, more specifically, by allowing overriding the  DU-specific H/S/NA base pattern for a subset of child links, it should only allow the Hard/Soft resource type overridden by NA, but not allow overriding from Hard to Soft, from Soft to Hard, nor from NA to Hard/Soft.
Proposal 3	The DU H/S resource types are configured per DU cell with respect to each MT carrier frequency.
Proposal 4	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 and permuted to any other sequence order.
Proposal 5	Extension allowing the “downlink-uplink-flexible” sequence order to be configurable and permuted to any other sequence order is also applied to the MT D/U/F configuration.
Proposal 6	The indication of H/S/NA resources in the semi-static DU configuration is applied relative to the DU resource configuration (D/U/F) slot timing (i.e., alt. 1a) without considering the MT resource configuration or timing.
Proposal 7	The parent node is provided with the information about the timing misalignment between any one of the DU UL/DL resource and any one of the MT UL/DL resource of the served IAB nodes as each IAB node measures.
Proposal 8	The explicit indication of the availability of soft resource is to indicate certain DU resources are “IA” for the child DU (i.e., according to the DU slot timing) by explicitly informing the IAB node that the corresponding MT resources will not be used. 
Proposal 9	Explicit indication is not constrained to the current DCI Format 2_0. 
Proposal 10	The processing time for applying an explicit indication at the IAB DU impacts the IAB node’s utilization rate of soft resources, which should be left to implementation.
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