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1	Introduction
For DU of an IAB node, there are 3 types (i.e. hard, soft and not available) of radio resources. For DU soft resources, the DU can use the resources only when it determines the MT does not use these resources. Either the parent IAB node indicates the availability of the soft resources to the child IAB node or the child IAB node itself can implicitly determine the soft resource availability. In NR Rel-15, UL grant skipping behaviour was defined for a UE to determine whether there is a need for UL transmission when a UL grant is available. This paper discusses UL grant skipping behaviour with respect to soft resource access by DU. 
[bookmark: _Ref178064866]2	Discussion
In the following, the existing agreements for radio resource multiplexing between backhaul and access interfaces and the UL grant skipping behaviour in Rel-15 are introduced. Then the scheme to determine the soft resource availability for DU based on the UL grant skipping behaviour is discussed.
2.1 	Radio resource multiplexing between backhaul and access 
According to the agreements below from RAN1 #96 and RAN1 #96bis, there are three types of radio resources for a DU: hard resources, soft radio resources and non-available resources. For hard radio resources, the DU can assume the radio resources are always available for use. For soft DU resources, the DU should determine the availability of the radio resources before use. Both implicit and explicit ways to indicate the availability of soft radio resource for a DU were agreed in RAN1. In case of implicit indication of DU soft-resource availability, the DU can determine the soft resource availability considering various factors such as received UL grants by an MT, the MT data transmission requirements and control channel reception (e.g. SSB, CSI-RS, CSS etc). For non-available resources, the DU is not allowed to access.
In RAN1 #96, there are the following agreements with respect to the radio resource multiplexing between backhaul and access:
Agreements
· If a resource is configured as not available, the DU cannot assume it can use the resource 
· In case of hard DU resources, the DU can assume it can use the resource regardless of the MT’s configuration 
· FFS: Exception cases for specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH) 
· In case of soft DU resources: 
· If the soft resource is indicated as available, the DU can assume it can use the resource
· If the soft resource is indicated as not available, the DU cannot assume it can use the resource 
· The use of soft resources at least corresponds to transmission/reception of specific signals and channels (e.g. PDSCH/PUSCH) at the DU 
· FFS the use of soft resources in case of cell-specific (e.g. SS/PBCH blocks, SI reception, RACH) signals and channels to be potentially transmitted/received at the DU
· Both implicit and explicit indication of the availability of soft resources at an IAB node is supported 
· In case of implicit indication of DU soft-resource availability, the IAB node knows that the DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling based on indirect means. Examples of such means may include:
· the lack of uplink scheduling grant at the MT
· no data available for MT transmission
· the configured MT search space, 
· configured RS measurement occasions (e.g. SSB/CSI-RS)
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes
· Explicit indication that a resource is available is based on DCI indication. The following options can be considered:
· SFI-like indication via DCI Format 2_0 
· Use of 2 SFI indications (e.g. based on multi-slot scheduling mechanism)
· Define a new DCI format
· Other options are not precluded
· FFS: whether an explicit indication that a resource is available always has priority over any implicit determination of the availability of a resource
· Further consider factors impacting the usage of soft resources at a child DU, including:
· MT’s decoding delay
· Information exchange delay between MT and DU
· DU’s PDSCH preparation time
· UE PUSCH preparation time
· Accumulated delay across hops

In RAN1 #96bis, there are further the following relevant agreements:
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.
[bookmark: _Toc16776660]The DU of an IAB node can use the soft resources when these resources are determined to be available based on explicit indication from parent IAB node or implicit determination by the IAB node itself.
2.2	Uplink grant skipping 
In Rel-15, both dynamic scheduling and configured scheduling were defined for NR uplink. For dynamic scheduling, a UL grant is issued to a UE using a PDCCH addressed to C-RNTI dynamically. For configured scheduling, semi-static periodic UL grants are preconfigured to the UE using either RRC signalling only (Type 1) or a combination of RRC signalling and PDCCH addressed to CS-RNTI (Type 2). Configured scheduling is proposed to be supported in IAB networks in [1]. To reduce the interference and save the UE power when the UE has an UL grant but no data, UL grant skipping behaviour was defined for a UE in 3GPP TS 38.321 V15.5.0. The corresponding part is copied below for quick reference. 
“The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.”
[bookmark: _Toc16776661]In Rel-15, a configured UL grant is skipped by a UE when there is no UL transmission need.
[bookmark: _Toc16776662]In Rel-15, a dynamic UL grant is skipped by a UE when the RRC parameter skipUplinkTxDynamic is set and there is no UL transmission need. 
[bookmark: _Toc16776663]In Rel-15, the UL grant skipping was defined to avoid interference due to pure padding data transmissions.
The UL grant skipping mechanism for a UE is well defined. We see there is no immediate need to change the uplink grant skipping behaviour for an IAB node.
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[bookmark: _Toc16776664]The UL grant skipping procedure in Rel-15 is reused for IAB network.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	The DU of an IAB node can use the soft resources when these resources are determined to be available based on explicit indication from parent IAB node or implicit determination by the IAB node itself.
Observation 2	In Rel-15, a configured UL grant is skipped by a UE when there is no UL transmission need.
Observation 3	In Rel-15, a dynamic UL grant is skipped by a UE when the RRC parameter skipUplinkTxDynamic is set and there is no UL transmission need.
Observation 4	In Rel-15, the UL grant skipping was defined to avoid interference due to pure padding data transmissions.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The UL grant skipping procedure in Rel-15 is reused for IAB network.
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