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[bookmark: _Toc517365966]Introduction
The scheduling scheme in IAB network has not been discussed in [1]. This paper introduces configured scheduling and dynamic scheduling that were specified in Rel-15 and analyzes the pros and cons of the two scheduling mechanisms. It has been concluded that both configured scheduling and dynamic scheduling should be supported in IAB network.
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In the following, we introduce dynamic scheduling and configured scheduling in comparison with those of LTE, and discuss the pros and cons, respectively. Based on the discussion, we discuss the scheduling scheme of IAB network.
Dynamic scheduling in Rel-15
In Rel-15, the dynamic scheduling was defined for NR. Compared to LTE, the dynamic scheduling was improved since the delay parameters can be included in the DCI if configured. For downlink dynamic scheduling, the delay parameter k0 can be used to indicate the delay between DL assignment reception to the corresponding PDSCH transmission and k1 can be used to configure the delay between PDSCH reception to PUCCH for corresponding UCI transmission.  The default k0 mapping tables with 16 entries per table and the definition on how to apply k0 parameter in UE side for PDSCH reception are provided in Section 5.1.2.1 of 3GPP TS 8.213-f30. RRC layer can also configure the candidate values for k0 via pdsch-TimeDomainAllocationList in either pdsch-ConfigCommon or pdsch-Config. For k1, the candidate values can be configurable using PUCCH-config.
For uplink dynamic scheduling, the delay parameter k2 can be included in the uplink grant to indicate the delay between UL grant reception and the corresponding PUSCH transmission. In Section 6.1.2.1 of 3GPP TS 38.213-f30, the default mapping tables of k2 with 16 entries per table and the procedures on applying k2 for uplink scheduling are specified.  RRC layer can configure the candidate values for k2 using pusch-TimeDomainAllocationList in either pusch-ConfigCommon or pusch-Config.
Such flexibility enables a common scheduling scheme to be used for FDD, TDD and flexible TDD. It also facilitates the scheduler to fulfil diverse requirements, such as latency requirement, resource preemption and interference management.
[bookmark: _Toc528656460]Rel-15 supports more flexible dynamic scheduling compared to LTE.
Configured scheduling in Rel-15
In Rel-15, configured scheduling was specified for both uplink and downlink. For downlink, it is referred to as Semi-Persistent Scheduling (SPS), which is similar to SPS DL in LTE. According to SPS DL, the RRC (SPS-config) can configure some parameters, such as CS-RNTI, periodicity, number of HARQ processes, MCS table and PUCCH resource, while MAC can configure the time-frequency resource, MCS parameter.  The UE can determine the periodic downlink assignments for PDSCH monitoring. For uplink, it is referred to as configured scheduling, and there are two types of configured scheduling schemes: Type 1 and Type 2. For Type 2, it is similar to SPS UL of LTE, which means part of the parameters such as CS-RNTI, periodicity, number of HARQ processes, MCS table, P0_PUSCH, PUSCH DMRS, and repetition parameters are configured via RRC signaling while other parameters such as time-frequency resource and MCSI are conveyed via PDCCH. For Type 1, all these parameters are configured via RRC signaling. Based on these parameters, a UE can determine the periodic uplink grants for PUSCH transmissions.
According to the SPS DL procedure, for a downlink data reception no associated PDCCH is transmitted. Similarly, according to the configured uplink scheduling procedure, for an uplink transmission no associated PDCCH is transmitted.
[bookmark: _Toc528656461]In Rel-15, configured scheduling is supported for both uplink and downlink.
Application cases of configured scheduling and dynamic scheduling
The network can determine which scheduling scheme(s) is used under certain condition(s) to optimize the IAB system performance and/or user experience.  
· Via configured scheduling scheme, a gNB can preconfigure periodic downlink assignments or periodic uplink grants for a UE. Afterward, the gNB can transmit PDSCH to the UE using a configured DL assignment without the associated PDCCH transmission, or a UE can transmit PUSCH to a gNB using a configured uplink grant without relying on the SR procedure. Such a scheduling procedure is beneficial for instantaneous or periodic small data transmission in IAB system as well as for PDCCH overhead reduction (for both uplink and downlink) and latency reduction for uplink. However, since the periodic DL assignments or periodic uplink grants are semi-statically configured, its link adaptation performance may be suboptimal, which may not be beneficial for large or continuous data transmission.
· For dynamic scheduling, a gNB can dynamically allocate DL assignment or uplink grant to a UE based on the instantaneous buffer status, amount of available time-frequency resources and instantaneous radio channel conditions. In this case, there is an associated PDCCH transmission to convey DL assignment for PDSCH transmission or uplink grant for PUSCH transmission for a UE. Since the instantaneous radio channel conditions, available radio resources and buffer status can be taken into account for downlink assignment or uplink grant generation, it can be expected that dynamic scheduling can have better link adaptation performance than configured scheduling. For large or continuous data transmission, wherein spectrum efficiency is very important, dynamic scheduling is preferred.
Based on the above analysis, we can observe the following:
[bookmark: _Toc528656462]Configured scheduling can provide minimum UL/DL data rate with low overhead while dynamic scheduling can provide spectrum efficient high data rate transmission.
Scheduling scheme of IAB
For IAB system, we see that the respective benefits for configured scheduling and dynamic scheduling are still valid. The IAB network may need different scheduling schemes for different cases. For instance, in high traffic load case, dynamic scheduling is configured to achieve high spectrum efficiency, while in low load case, configured scheduling may be configured to save PDCCH overhead. Configured scheduling and dynamic scheduling can also be concurrently used in case of traffic variation in IAB network. Hence, we propose:
[bookmark: _Toc528656463]Both configured scheduling and dynamic scheduling should be supported for backhaul link.
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In section 2 we made the following observations:
Observation 1	Rel-15 supports more flexible dynamic scheduling compared to LTE.
Observation 2	In Rel-15, configured scheduling is supported for both uplink and downlink.
Observation 3	Configured scheduling can provide minimum UL/DL data rate while dynamic scheduling can provide spectrum efficient high data rate transmission.

Based on the discussion in Section 2 we propose the following:
Proposal 1	Both configured scheduling and dynamic scheduling should be supported for backhaul link.
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