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1 Introduction
This contribution provides a summary of section 7.2.3.1 on potential enhancements to support NR backhaul links and provides proposals synthesized from the views expressed in contributions listed in the Appendix.
2 Backhaul Link and Route Discovery/Management
The observations and proposals in this section are primarily related to the following objectives from the IAB SID:

· Route selection and optimization [RAN2, RAN1, RAN3], e.g.

· Mechanisms for discovery and management of backhaul links for TRPs with integrated backhaul and access functionalities
· RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links

· Evaluate the benefit of resource allocation/route management coordination across multiple nodes, for end-to-end route selection and optimization.
2.1 IAB Node Discovery, Measurements, and Initial Access
Company proposals:

	AT&T
	Proposal 1: In the case of NSA deployments, both Stage 2 Solution 1-A and Solution 1-B can be used for initial IAB node discovery by the MT.

Proposal 2: IAB should support the configuration and coordination of orthogonal time/frequency resources and introduce new periodicities and time-domain mapping patterns for SSB transmissions (i.e. Solution 1-A, Solution 1-B) which are optimized for inter-hop discovery of IAB nodes up to 3 hops.

	CAICT
	Proposal 1: Different SSB periods are used by different hop group of IAB nodes, SSB muting is used for the same hop group of IAB nodes

	Huawei
	Proposal 1: For a given IAB node, its SSB transmission should be muted in order to perform discovery and measurement of other IAB nodes if the SMTC configured for this IAB node is overlapped with its SSB transmission.
Proposal 2: For IAB node discovery and measurement, overlapping of SSB transmissions among IAB nodes should be supported in order to save the measurement overhead.

	Intel
	Proposal 1: Further investigate off-raster SSB’s possible impact to Rel-15 UEs and corresponding solutions.
Proposal 5: Enable two PRACH configurations for child UEs and child IAB nodes respectively to reduce collision in contention-based random access.  

	InterDigital
	Proposal 1: PRACH formats and/or configurations specific for IAB node can be further studied. 
Proposal 2: Efficient configuration or multiplexing of PRACH resource for access UE and IAB nodes should be studied.

Proposal 4: PRACH configuration collision when one IAB node fails and reconnects to another IAB node that have different hop order should be considered.

	LG
	Proposal 1: To solve efficiently the half duplex problem for discovery, grouping to have different transmission/muting pattern is necessary among IAB nodes; Hop based grouping, Geographical grouping, Network indicating grouping.
Proposal 2: For transmission or muting pattern for discovery, three ways can be studied; 

· SSB with different offset or periodicity

· SSB random transmission

· Network indicating SSB transmission/muting
Proposal 3: Enhancements of SMTC configurations or muting/transmission pattern configuration is necessary to support SSB based discovery. 
Proposal 4: For IAB node discovery, aperiodic discovery procedure is supported.

Proposal 5: RAR reception for IAB nodes and access UEs should be differentiated not to cause any ambiguity at UEs.

	Nokia
	Proposal 10: Multiplexing RACH transmissions of access UEs and MT IAB nodes on the same RACH resources can be supported by independently or jointly by the following methods. 

1. Compensate the initial TA for the extended range supported by IAB nodes such that cyclic shift values are the same used by the access UEs.

2. For each ZC root sequence, two cyclic shift values (Ncs) can be defined for UEs and IAB nodes. Donor/Parent node differentiate the RAR based on the RA-RNTI or DCI signalling used for UEs and IAB nodes. 

3. Some of the signatures are reserved for IAB PRACH and not used by the access UEs. 

4. Distinguish PRACH of IAB nodes from access UEs by having a higher power target for IAB over access UE preamble.

Proposal 11: IAB initial access includes beam refinement for the active link and preparation of candidate connections. The preparation includes at least determining TA and dedicated RA or SR resources for the candidate link.  

Proposal 12: During IAB initial access, all measurements are based on access UE SSBs or CSI-RS.  

Proposal 13: Positions of SSBs sent for access UEs must not depend on the hop-count. It is FFS if this should apply also to SSBs sent just for IAB nodes.

	NTT DOCOMO
	Proposal 1: For NR IAB in NSA deployment, at least the following modifications to support IAB node initial access procedure should be supported.
· For IAB node initial access, IAB node assumes longer SS/PBCH block periodicity than 20 ms.

· RMSI for IAB node initial access can be transmitted with longer periodicity than SS/PBCH block periodicity.

· RMSI for IAB node initial access transmitted by IAB node/donor supporting NSA for access UE contains only minimum necessary information to establish initial connection to IAB node/donor, such as RACH configuration.

· Presence/absence of RMSI for IAB node (not for UE) associated with SS/PBCH block is indicated by different way from RMSI presence/absence indication for UE.

Proposal 2: Rel-16 IAB should support separate configurations between the transmission/measurement of SSB and/or CSI-RS for stage 2 IAB node discovery and those for stage 2 IAB node measurement.

· At least for stage 2 IAB node discovery, longer transmission/measurement periodicity and longer duration of measurement window than those for Rel-15 SSB and CSI-RS should be supported.

· Reporting the results of the stage 2 IAB node discovery, e.g., detected RS index(es) and its quantity(es), from IAB node to its parent node and/or surrounding node(s) should be supported.

· Detailed configurations for transmission/measurement of SSB and/or CSI-RS and mechanism for reporting stage 2 IAB node discovery results are left for WI phase.

Proposal 3: For off sync-raster SSB, following enhancements should be supported.

· Over 64 Tx beams for off sync-raster SSB within a burst which is longer than 5ms

· QCL assumption/indication between SSBs within a burst (especially SSBs with same index in different half frames)

· Actually transmitted SSB indication for over 64 SSBs (e.g., bitmap longer than 64bits)

· SSB measurement window duration longer than 5ms

· SSB transmission/measurement periodicity longer than 160ms

Proposal 5: For appropriate backhaul link selection, it is beneficial for IAB node/donor to support at least one of followings.

· If each IAB node decides its backhaul link, each IAB node/donor transmits (e.g., broadcasts) information related to link quality and traffic load on backhaul link(s) to its IAB donor.

· If IAB donor decides backhaul links for all child IAB nodes, each IAB node reports information related to link quality and traffic load on backhaul link(s) including its measurement results on IAB node discovery signal of parent IAB node and measurement results reported from child IAB node(s).

	Qualcomm
	--- random access for backhaul link ---
Observation 2.1: RAN1 should try to leverage the entries of Rel-15 RACH configuration table as much as possible while configuring backhaul links with higher periodicity and time location offset.
· New PRACH configuration index does not need to be introduced to support longer RACH periodicity.

· New PRACH configuration index can be introduced to support additional preamble formats.  

Proposal 2.1: Based on Rel-15 PRACH configurations, NR allows network to configure scaling factor to extend the periodicities of PRACH occasions for MT IAB node(s).
--- inter-node discovery and measurements ---

Proposal 3.1: to address the half-duplex constraint in the IAB-node discovery and measurements, support different TX/RX coordination patterns. The patterns may be (pseudo-)random, semi-persistent/periodic, or dynamically configured. 
Proposal 3.2: support configuring the TX/RX pattern both centrally (baseline) and in a distributed manner.

· FFS the required signaling.

Proposal 3.3: simple modifications to the NR R15 RRM framework should be considered to make it more suitable for backhaul operations, such as

· configuring new values for CSI-RS/SMTC periodicity (e.g. larger than 160 msec),

· increasing the maximum number of SMTC configured per frequency, 

· supporting more flexible time-domain location of the SSBs within a SMTC,

· leveraging SMTC design to configure transmission windows (STTC). 



	Samsung
	Proposal 1: SSB TDM pattern should depend on hop order and different TDM patterns can be configured for different hop order.
Proposal 2: SSB muting pattern should depend on hop order and different TDM patterns should be configured across IAB nodes with the same or different hop order.
Proposal 3: Following Alts can be considered for SSB muting
· Alt1: Predefined muting;

· Alt2: Semi-persistent or dynamic SSB muting.

· FFS: Signaling procedure

Proposal 6: NR should consider multiple sets of RACH parameters for RACH multiplexing and a flag signal can be considered to indicate such configuration and broadcasted in system information.

Proposal 7: PRACH configuration offset should be derived by the IAB node itself based on its own PRACH configuration index and if offset value is needed, it can be broadcasted by the IAB node with PRACH configuration index in the system information.
Proposal 8: Target coverage, delay budget, link budget and resource configuration should be carefully studied in designing the new preamble format.

	Vivo
	Proposal 1: To assisting child IAB-Node perform parent node selection, following information is considered to be provided to child IAB-Node:
· Number of hops: indicates the IAB-Donor can be reached through how many hops from the node

· Parent-capable indicator: indicates whether the node can work as parent IAB-Node

· Remaining capability: indicates the remaining capability on both upstream and downstream links of current node/cell

	ZTE
	Proposal 1: For stage 2inter-IAB cell search, SSBs are mapped with an offset relative to the half frame starting position.



Agreements:

· In an NSA deployment (from an access UE perspective): 

· When the IAB node MT performs initial access on the NR carrier, it follows the same Stage 1 initial access as in SA deployments (from an access UE perspective).

· The SSB/RMSI periodicity assumed by the MTs for initial access may be longer than 20ms assumed by Rel-15 UEs, e.g., 40ms, 80ms, 160ms, etc.

· Note: one value is to be finalized during WI phase

· Note: This implies that the candidate parent IAB nodes/donors must support both NSA functionality for the UE and SA functionality for the MT on the NR carrier 

· When IAB node MT performs initial access on a LTE carrier, Stage 2 solutions can be used for inter-IAB node discovery and measurement by the MT on the NR carrier.

· Details of signalling for IAB node initial access and Stage 2 inter-IAB node discovery and measurement, including SMTC/CSI-RS/RACH configurations and RMSI enhancements, as well as for coordination across IAB nodes are to be further considered in the WI stage.

2.2 Backhaul link management 

Company proposals:

	AT&T
	Proposal 3: The use of aperiodic out-of-sync and in-sync indications based on the beam failure recovery procedure should be supported to assist the RLF procedure for IAB-nodes.
Proposal 4: A MT triggered beam management procedure should be studied for overhead reduction in IAB.

Proposal 5:  Indication of beam grouping at the MT should be supported.

	Huawei
	Proposal 3: A notification mechanism of parent backhaul link condition from an IAB node DU to its child IAB node MT should be supported via MAC-CE or L1 signaling.

	Intel
	Proposal 7: PUCCH based BRF can be supported for backhaul links in NR IAB.
  Proposal 8: For NR IAB, enhancement on RLF management for backhaul links can be considered. Schemes include

· Introduce association between BFR success and radio link success
· Increasing the value of T310  

· Increase the threshold for RLF out-of-sync indications
Proposal 9: Study different aspects regarding when IAB node should inform its child node on parent backhaul status, the content of the message between IAB node and child nodes, the channel used for sending this message, etc. 

	InterDigital
	Proposal 3: Mechanism of avoiding radio link failure with beam failure recovery for IAB node should be considered. 

	LG
	Proposal 6: Define a new event/state (e.g., unstableness) which occurs before any failure occurs (e.g., beam failure or RLF). This state (or failure state) can be informed to child nodes where a child node may perform cell reselection based on the indication or recovery mechanism based on multi-path operation can be initiated.

	NTT DOCOMO
	Proposal 4: IAB RLM and/or BFR mechanism should cover not only beams of the current parent node but also other beams of surrounding node(s) that are detected in stage 2 IAB node discovery.

	Qualcomm
	--- link management ---
Observation 8.1: In Rel-15, RLF is declared after N310 consecutive OOS are detected and T310 timer runs for the configured time without receiving N311 consecutive IS indications.
· In Rel-15, failure of beam recovery procedure leads to RLF declaration. 

· In Rel-15, success of beam recovery procedure does not impact RLF procedure.

Observation 8.2: Radio link monitoring and candidate beam reference signals can be different.

· Communication can happen via candidate beam reference signal even if radio link monitoring reference fail.

Observation 8.3: Declaring RLF is costly for an IAB MT node.

· The corresponding IAB DU will have to release all resources of its child nodes.

Proposal 8.1: NR supports success of beam recovery procedure stopping the T310 timer and preventing the MT to declare RLF.
Proposal 8.2: NR supports DCI-based QCL indication for PDCCH, to enable faster beam switching. 
Observation 8.4: an IAB-node can provide a notification to it children, when all its parent BH links are failed. 

· The notification can be implicitly via stopping the transmission of RLM-RS.

· Any explicit notification can be provided through upper-layer signaling.

Observation 8.5: The potential savings of a few milli-second, that a physical layer-based explicit notification offers over MAC-CE based explicit notification, is negligible compared to the overall latency that an IAB node would incur to search for a new parent.
Proposal 8.3: NR supports an IAB-node to provide an explicit notification to its children, when all its parent BH links have failed, through upper-layer signaling. RAN2 should discuss the details of this notification. 

	Sharp
	Proposal 1: In order to avoid IAB backhaul RLF, all events triggering RLF, with potential enhancements to avoid RLF, should be studied and captured in the scope of IAB SID TR; while RAN1 should focus on the problems from physical layer.
Proposal 2: Confirm that enhancements to support interaction between Beam Failure Recovery and RLF should be captured in the IAB SID TR.

Proposal 3: Details between Beam Failure Recovery and RLF should be left for WID phase.
Proposal 4: Since RLF occurs per BWP, IAB node backhaul BWP switching (configured by the network) should be captured in the IAB SID TR.

Proposal 5: IAB node should be capable of monitoring BWPs other than the active BWP, for fast BWP switching.

Proposal 6: Unless benefits can be justified, enhancement on handling IAB node RLF in case that redundancy backhaul link exists is not preferred. 


Agreements:

· Enhancements to Beam Failure Recovery and Radio Link Failure procedures are beneficial and should be supported for NR IAB, including:

· Enhancements to support interaction between Beam Recovery Procedure and RLF particularly beam failure recovery success indication and RLF 

· Enhancements to existing beam management procedures for faster beam reporting/switching/coordination/recovery between active and backup/candidate beams

· Details of the signalling and procedures are to be further considered in the WI stage and may rely on solutions developed in other WIs (i.e. Rel-16 MIMO enhancements for BFR/RLF procedures)

· Solutions to avoid RLF at a child IAB node due to parent backhaul link failure should be supported

· Details of the signalling and procedures are to be further considered in the WI stage

3 Dynamic resource allocation between backhaul and access links
The observations and proposals in this section are primarily related to the following objectives from the IAB SID:

· Dynamic resource allocation between the backhaul and access links [RAN1, RAN2], e.g., 

· Mechanisms to efficiently multiplex access and backhaul links (for both DL and UL directions) in time, frequency, or space under a per-link half-duplex constraint across one or multiple backhaul link hops for both TDD and FDD operation 
· Cross-link interference (CLI) measurement, coordination and mitigation between rTRPs and UEs
3.1 TDM/FDM/SDM access and backhaul traffic multiplexing

Company proposals:

	AT&T
	Proposal 6: In addition to TDM partitioning of parent and child links, IAB should support frame structure coordination mechanisms which enable alignment of DL transmissions of the IAB node’s DU with UL transmission slots of the IAB node’s MT as well as alignment of DL reception slots of the IAB nodes’ MT with UL reception slots at the IAB node’s DU.

Proposal 7: IAB should support dynamic frame structure coordination by using GC-PDCCH signalling from the parent IAB node to the child IAB node to indicate existing Rel.15 slot formats and potentially newly defined Rel.16 slot formats which are optimized for TDM/SDM multiplexing of access and backhaul links.

Proposal 12: DL and UL transmit power coordination between IAB nodes should be supported, including mechanisms for DL power control between a parent and child IAB node.

	CAICT
	Proposal 2: The IAB slot type could be divided into backhaul only slot, access only slot and sharing slot between acccess and backhaul.
· 

	CMCC
	Proposal 1: 

Single panel operation for BH and AC link multiplexing should be considered as baseline. 

· the transmitting or receiving for both AC and BH link should operate at the same time. 

· the power sharing of AC and BH links should be considered. 

· the power imbalance when transmitting or receiving at AC and BH links should be considered.

Proposal 2 : 

To facilitate the flexible switching between transmission in power control and in a DL PSD, signaling enhancements are proposed to indicate which way to be used in the transmission.

Proposal 3: 

When SDM/FDM transmission happens at IAB side, some power should be guaranteed for critical downlink signals, such as SSB or CSI-RS. Virtual maximum transmission power for BH uplink could be introduced to guarantee the power of SSB or CSI-RS.

Proposal 4: 

Support downlink power control for parent node to child could be helpful to prevent the block of UE’s signal in SDM and FDM receiving.



	Ericsson
	Proposal 6: 
Capture the table below in the TR
MT configuration

DU can transmit in a resource if:

DU can schedule uplink transmission in a resource if

Downlink

· the resource is configured as DL-H/FL-H

OR
· the resource is configured as DL-S/FL-S and transmission does not impact the MTs ability to receive parent-link DL transmissions
· the resource is configured as UL-H/UL-H

OR

· the resource is configured as UL-S/FL-S and scheduling does not impact the MTs ability to receive parent-link DL transmissions
Uplink

· the resource configured as DL-H/FL-H

OR
· the resource is configured as DL-S/FL-S and transmission does not impact the MTs ability to carry out uplink transmission if scheduled
· the resource is configured as UL-H/UL-H

OR

· the resource is configured as UL-S/FL-S and scheduling does not impact the MTs ability to carry out uplink transmission if scheduled
Flexible

· the resource configured as DL-H/FL-H

OR

· the resource is configured as DL-S/FL-S and transmission does not impact the MTs ability to receive parent-link DL transmissions, nor does it impact the MTs ability to carry out uplink transmission if scheduled
· the resource is configured as UL-H/UL-H

OR

· the resource is configured as UL-S/FL-S and scheduling does not impact the MTs ability to receive parent-link DL transmissions, nor does it impact the MTs ability to carry out uplink transmission if scheduled

Proposal 7: 
Consider the introduction of explicit parent-node signalling indicating that a downlink MT resource is dynamically released, thus being available for DU downlink transmission and/or uplink scheduling

Proposal 8: 
IAB should support a DU being configured with a specific set of time-domain resources that indicates uplink resources in which the DU should not schedule uplink transmissions from UEs 



	Huawei
	Proposal 4: Explicit semi-static time resource configuration should be supported to indicate the candidate time resources for the MT.
· For L2 IAB architecture, the configuration is from CU to MT

· For L3 IAB architecture, the configuration is from parent node to MT

Proposal 5: Explicit semi-static time resource configuration should be supported to indicate the downlink, uplink, flexible, and not available time resources for the DU.

· The downlink, uplink and flexible time resources configured for the DU which are overlapping with the candidate time resources for the MT are regarded as soft resources;

· The downlink, uplink and flexible time resources configured for the DU which are orthogonal with the candidate time resources for the MT are regarded as hard resources;

· The not available time resources are explicitly configured for the DU;

Proposal 6: Whether FDM/SDM is allowed for a specific resource should be derived from the resource configurations for MT and DU implicitly and semi-static FDM can be supported by configuring orthogonal frequency resources for the MT and DU. 
Proposal 7: Dynamic resource coordination between the MT and DU should be supported by the following two options 
· Introducing additional L1 signaling to indicate the usage of configured candidate time resources for MT

· Reusing Rel-15 dynamic scheduling mechanism

Proposal 8: In order to support dynamic resource sharing between MT and DU, the following processing time constraint should be guaranteed:

· The MT’s PDCCH should be ahead of its associated PDSCH/PUSCH

· The MT’s PDCCH should be ahead of the DU’s PDCCH for its child link.

Proposal 9: Both slot and symbol level time resource allocation should be supported for MT and DU.
Proposal 10: To support FDM and SDM between backhaul and access links, enhanced downlink power control scheme on backhaul link should be supported in order to solve the power imbalance issue between backhaul and access links.

	Intel
	Proposal 2: Further study the need of supporting SDM between parent and child links in a same baseband. 
Proposal 3: New F1AP signalling from CU to DU in IAB node is needed to indicate not available time resources. 

Proposal 4: On mapping between IAB DU’s time resource and C-MT/C-UE’s time resource, support the solution that maps DU’s NA/S resources only to C-MT/C-UE’s flexible (F) resources.   

	Lenovo/MotM
	Proposal 1: Support dynamic resource partitioning at symbol or symbol group level between parent backhaul link and access link/child backhaul link for efficient multiplexing.
Proposal 2: Reuse DCI 2_0 for slot/symbol/symbol group level resource partitioning among parent backhaul link and access link/child backhaul link of an IAB node.

Proposal 3: A new state “A” is added in addition to states “D”, “F”, “U” to explicitly indicate the resource for access link/child backhaul link when DCI 2_0 is transmitted by an IAB node.

Proposal 4: Study how to indicate the 4 states by DCI 2_0.

Proposal 5: The two flavors (hard or soft) can be implemented by the child node’s DU part’s scheduling decision.

Proposal 6: Study the applicable range of DCI 2_0 when considering impact of DCI 2_0 processing delay in a multi-hop IAB system.

	LG
	Proposal 8: The relationship between MT resource and DU resource should be clarified.
Proposal 9: The activation signaling for soft resource of DU needs to be defined.

Proposal 10: To enhance scheduling flexibility and spectral efficiency, in IAB scenario, it seems necessary to consider mechanisms to minimize resources which are reserved (e.g., semi-statically configured PUCCH resource, SR resource, CORESET/SS) but not used.

Proposal 11: In FDM/SDM, techniques to minimize or suppress undesirable inband emission need to be considered.

	NEC
	Proposal 1: Both the slot-level and symbol-level granularity for the cases 1-12 are supported for TDM between link 1 and link 2.
Proposal 2: MAC-CE or GC-PDCCH can be used to indicate switching the availability of link 2 in “soft” time resources.

	Nokia
	Proposal 1: MT determines resource usage for flexible time resources according to rules defined in TS 38.213 (Section 11.1) and based on received DCI and/or higher layer configuration.
Proposal 2: Flexible (soft) resources from MT (DU) point of view are used to facilitate dynamic capacity allocation between DL/UL and between Parent/Child links.

Proposal 3: Adopt signalling principles used for NR Rel-15 slot format indication (layered structure, adaptation periods, granularities, etc.) also for the IAB scenario. 

Proposal 4: Support the following resource types for IAB node.

· Type A: Resources for DL Parent BH link 
· Type B: Resources for UL Parent BH link 
· Type C: Flexible resources (or Soft resources from DU point of view) available for DL/UL Parent BH and DL/UL Child link(s).
· From DU point of view, contains multiple sub-resource types 

· Soft D: resource available for DL Child link(s)

· Soft U: resource available for UL Child link(s)

· Soft F: resource available for DL or UL Child link(s) 

· Type 1: Hard resources for DL Child link(s) 
· Type 2: Hard resources for UL Child link(s)
· Type 3: Hard resources available for UL or DL Child link(s)
· Type 4: Hard resources available for DL Parent BH link and UL Child link(s)
· Type 5: Hard resources available for UL Parent BH link and DL Child link(s)
Proposal 5: Support additional slot formats for DCI 2_0 according to resource Types 1-5 
Proposal 6: Discuss the need for resource types supporting full duplex operation at the IAB node

Proposal 7: In the case of group 1 architecture, CU makes the semi-static resource configuration separately for each IAB node. A single resource configuration covers both parent and child links of the IAB node.

Proposal 8: For multi-hop scenarios, consider conflict resolution rules to manage possible configuration/scheduling errors made by the CU and/or Parent node.                                                                                                                                                                                                                                                               

Proposal 9: Consider the following scenario as the baseline IAB operation for the case of SDM/FDM between Parent BH and Child links:

•
Multi-panel deployment

•
Separate baseband per panel (multiple baseband)

•
Parent BH and Child links are processed with different antenna panels and/or by means of TDM.

	Qualcomm
	--- resource management ---
Observation 5.1: More efficient resource utilization can be achieved if resource partition across IAB network can be determined and updated based on information reported from the IAB-nodes, such as node capability, topology, traffic loading, or resource utilization, etc.
Proposal 5.1: RAN1 to send an LS to RAN2 to support an IAB-node to report information such as its capability, topology, traffic loading and resource utilization.

· Node capability can include capability of half/full duplex, capability of supporting SDM/FDM TX, capability of supporting SDM/FDM RX.

Proposal 5.2: Further signaling enhancements in physical and/or MAC layer should be considered for more efficient use of soft resources.

Observation 5.2: When an IAB-node is granted permission by a parent node to use a soft resource, there can be potential scheduling conflict of using this soft resource if the corresponding resource type at the child backhaul node is a hard resource.

Observation 5.3: When an IAB-node is granted permission by a parent node to use a soft resource, there can be potential scheduling conflict of using this soft resource if this IAB-node has multiple parent nodes.

Proposal 5.3: Some specification rules or signaling enhancements should be considered to avoid potential scheduling conflict during coordination of soft resources without too many restrictions on resource pattern.

Observation 5.4: The implicit method can result in a higher traffic delay than an explicit method, since a larger scheduling gap has to be configured at a parent node for an implicit method to account for extra PDCCH processing delay at an IAB-node for monitoring its parent node. 

Observation 5.5: The issue of higher traffic delay when using an implicit method can be more severe for a chain of multi-hop nodes with aligned soft resources, where scheduling gap at an IAB-node has to scale with number of downstream hops to avoid potential scheduling conflict. 

Observation 5.6: In an explicit method, an IAB-node may decide whether to grant permission of using a soft resource to a child IAB-node based not only on its own traffic demand, but other factors, such as status of its other child IAB-nodes, and managing inter-link interference.

Observation 5.7: Coordination of transmission power and/or timing-alignment may not be always required to support SDM/FDM, especially when interference from undesirable signal before any signal processing is sufficiently low.

Proposal 5.4: Further study shall be done to identify conditions or scenarios for requiring coordination of power and/or timing alignment to support SDM/FDM in IAB network.

--- power control ---

Proposal 6.1: the power of the concurrent parent BH link and access/child BH link (multiplexed in frequency or spatial)

· should be controlled semi-statically – at least for the transmissions that cannot dynamically change the power (like DL RS for RRM, periodic CSI-RS)

· can be determined dynamically for the remaining transmissions. 

· FFS: enhancements to allow more efficient SDM/FDM of the access and backhaul links.

	Samsung
	Proposal 4: To guarantee required guard periods within an IAB node, a priority rule between BH transmission and BH reception, BH and Access, Access DL and Access UL can be further discussed.
Proposal 9: The following solutions can be considered for IAB node power control with higher priority given to backhaul links
· Always reducing transmission power from IAB considering access link, 
· Having time durations to protect access link from higher transmission power of IAB node, 
· Introducing closed loop power control for backhaul link.  
Proposal 10: Multiplexing should take the enhancements made for IAB node discovery and measurement into consideration. E.g., slots with SSBs for IAB node discovery should be avoided when scheduling UL.

Proposal 11: Both symbol-level and slot-level granularity can be supported and for adaptation period, its duration should be configurable, where within each adaptation period, a bitmap can be used to indicate the active link.

Proposal 12: Different adaptation period and granularity configuration for “hard” and “soft” resources can be considered.

Proposal 13: An IAB node should wait until its child IAB nodes finish their own configuration for multiplexing pattern before issuing a new multiplexing pattern configuration command and a confirmation signaling can be used for notification.



	Vivo
	For TDM/FDM/SDM access and backhaul traffic multiplexing

Proposal 2: Slot format for backhaul link can be design based on the existing TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated and slot format table defined in Table 4.3.2-3 in TS38.211. Extending of the signaling should be considered for the followings,

· No restriction to always start from downlink and end with uplink for TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigDedicated.

· Allowing SDM/FDM multiplexing between backhaul and access link. 

Proposal 3: in order to enable the FDM/SDM multiplexing approach between backhual and access link,
· timing control scheme should be considered to maining the timing alignment between backhual and access link 

· maintain receiving power as same as possible to avoid power imblance between backhual and access link 

For resource coordination

Proposal 4: Dynamic partitioning between backhaul/access link should be specified for NR IAB by extending current dynamic SFI mechnism. 
Proposal 5 : Flexible time-resource types of the DU child link based on ‘soft decision’ should be supported, i.e., the availability of the corresponding time resource for the DU child link is explicitly and/or implicitly controlled by the parent node.
For IAB-node scheduling and processing delay
Proposal 7: IAB node scheduling delay and processing delays for uplink and downlink should be defined.


	ZTE
	Proposal 5: Rel-15 UL/DL configuration mechanism is reused for MT resource configuration.
Proposal 6: Each type of {D, U, F} resources from DU point of view can be independently all hard, all soft, or a mix of hard and soft.
Proposal 7: Introduce following IAB behavior restrictions for child link resource allocation. 

· The {hard D} or {hard U} time resources from DU point of view can only keep the same resource type (D or U) on child link.

· The {soft D} resources from DU point of view cannot be converted to {U} resources on child link, regardless whether the resources are firstly converted to {F} before converted to {U}.

· The {soft U} resources from DU point of view cannot be converted to {D} resources on child link, regardless whether the resources are firstly converted to {F} before converted to {D}.

Proposal 8: It is up to RAN2 or RAN3 on how to indicate the “Not available time resource” to DU.

Proposal 9: At least one of the following two power control schemes should be supported for FDM/SDM. 

· The reporting from IAB node for the expected received power

· The indication from parent node for the planned transmission power  




Offline agreement:
· Semi-static configuration should be supported for IAB node DU resources 
· Dynamic indication (L1 signalling) to an IAB node of the availability of soft resources for an IAB node DU is supported
· Existing Rel.15 L1 signalling methods are the baseline for the WI phase
· Potential enhancements (e.g. new slot formats), rules for DU/MT behaviour in case of conflicts across multiple hops, and processing time constraints at the IAB node are to be further considered in the WI stage.

Offline agreement:
Capture the following in the TR:

In the tables below: 

· “MT: Tx” means that the MT should transmit if scheduled 

· “DU: Tx” means that the DU may transmit

· “MT: Rx” means that the MT should be able to receive (if there is anything to receive)

· “DU: Rx” means that the DU may schedule uplink transmissions from child nodes or UEs
· “MT: Tx/Rx” means that the MT should transmit if scheduled and should be able to receive, but not simultaneously
· “DU: Tx/Rx” means that the DU may transmit and may schedule uplink transmission from child nodes and UEs, but not simultaneously

· “IA” means that the DU resource is explicitly or implicitly indicated as available

· “INA” means that the DU resource is explicitly or implicitly indicated as not available
· “MT: NULL” means that the MT does not transmit and does not have to be able to receive
· “DU: NULL” means that the DU does not transmit and does not schedule uplink transmission from child nodes and UEs
· The tables assume an IAB not capable of full-duplex operation  

In case of TDM operation, where there can be no simultaneous transmission in the DU and the MT, nor any simultaneous reception in the DU and the MT, the following are all the possible combinations of DU and MT behavior (signaling details are to be considered in the WI phase):

	DU Configuration
	MT configuration

	
	DL
	UL
	F

	DL-H
	DU: Tx
MT: NULL
	DU: Tx

MT: NULL
	DU: Tx

MT: NULL

	DL-S
	If DU resource: IA

DU: Tx 

MT: NULL 
If DU resource: INA

DU: NULL
MT: Rx
	If DU resource: IA

DU: Tx 

MT: NULL
If DU resource: INA

If DU: NULL
MT: Tx
	If DU resource: IA

DU: Tx 

MT: NULL
If DU resource: INA

If DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx

MT: NULL
	DU: Rx

MT: NULL
	DU: Rx

MT: NULL 

	UL-S
	If DU resource: IA

DU: Rx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Rx
	If DU resource: IA

DU: Rx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Tx
	If DU resource: IA

DU: Rx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Tx/Rx

	F-H
	DU: Tx/Rx

MT: NULL
	DU: Tx/Rx

MT: NULL
	DU: Tx/Rx

MT: NULL

	F-S
	If DU resource: IA
DU: Tx/Rx 

MT: NULL
DU resource: INA
DU: NULL
MT: Rx
	If DU resource: IA

DU: Tx/Rx

MT: NULL
If DU resource: INA

DU: NULL
MT: Tx
	If DU resource: IA

DU: Tx/Rx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Tx/Rx

	NA
	DU: NULL
MT: Rx
	DU: NULL
MT: Tx 
	DU: NULL
MT: Tx/Rx


In case of SDM operation, where there can be simultaneous transmission in the DU and the MT, alternatively simultaneous reception in the DU and the MT, the following are the possible combinations of DU and MT behavior:

	
	DL
	UL
	F

	DL-H
	DU: Tx

MT: NULL
	DU: Tx

MT: Tx
	DU: Tx

MT: Tx

	DL-S
	If DU resource: IA

DU: Tx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Rx
	If DU resource: IA 
DU: Tx 

MT: Tx

If DU resource: INA

DU: NULL
MT: Tx
	If DU resource: IA 
DU: Tx 

MT: Tx

If DU resource: INA

DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx

MT: Rx
	DU: Rx

MT: NULL
	DU: Rx

MT: Rx

	UL-S
	If DU resource: IA

DU: Rx 

MT: Rx

If DU resource: INA

DU: NULL
MT: Rx
	If DU resource: IA

DU: Rx 

MT: NULL
If DU resource: INA

DU: NULL
MT: Tx
	If DU resource: IA

DU: Rx (only if MT is Rx and the DU knows that ahead of time) 

MT: Rx

If DU resource: INA

DU: NULL
MT: Tx/Rx

	F-H
	DU: Tx/Rx

MT: Rx (only if DU is Rx and the parent DU is aware in advance)
	DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent is aware in advance)
	DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)

	F-S
	If DU resource: IA

DU: Tx/Rx 

MT: Rx (only if DU is Rx and the parent DU is aware in advance)*
If DU resource: INA

DU: NULL
MT: Rx
	If DU resource: IA

DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent DU is aware in advance)
If DU resource: INA

DU: NULL
MT: Tx
	If DU resource: IA

DU: Tx/Rx 

MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)
If DU resource: INA

DU: NULL
MT: Tx/Rx

	NA
	DU: NULL
MT: Rx
	DU: NULL
MT: Tx 
	DU: NULL
MT: Tx/Rx


Offline agreement: 
· DL and UL transmit power coordination between IAB nodes is supported, including mechanisms for DL power control between a parent and child IAB node.
Offline agreement: 
· Whether a parent node or the network needs to be aware of a child IAB node’s capability should be considered in the WI phase, including the following:
· Support for full duplex
· Supporting SDM/FDM TX of parent and child links
· Supporting SDM/FDM RX of parent and child links
· Supported timing alignment cases
3.2 Timing and Synchronization

Company proposals:

	AT&T
	Proposal 8: IAB supports Case 7 for IAB MTs and access UEs which support required TA enhancements including negative TA offsets and larger TA values than currently supported in Rel.15.



	Ericsson
	Proposal 1: 
Remove the “if and only if compatible with release 15 Ues” for the RAN1 #94b “Case-#7-to-be-supported” agreement.
Proposal 2:
Introduce the support for negative time alignment for IAB 

Proposal 3:  
Case #6 timing in an IAB node, if supported, should be under control of the parent node.

It should not be required that a parent node has to support operation according to Case #6 
timing within a child node.

Proposal 4: 
How to achieve downlink time alignment between IAB nodes in case of Case #6 timing needs 
to be resolved before a decision to support Case #6 timing will be made

Proposal 5: 
The DL transmission timing of an IAB node having multiple parents should be based on the DL reception timing and timing-advanced settings of all the involved parent links.

	Huawei
	Proposal 11: Explicit DL Tx timing adjustment indication with T0 from parent node to child node should be supported, and the IAB node should set its DL TX timing before the DL Rx timing by TA/2+T0, where T0 is inferred from the time offset between DL Tx and UL Rx timing at parent node.
Proposal 12: The IAB node DL Tx timing maintenance mechanism in case of route switching should be supported and the details can be left to WI.

Proposal 13: Case# 6 should be supported to achieve transmission timing alignment between MT and DU.
Proposal 14: Case #7 should be supported to achieve reception timing alignment between MT and DU.
Proposal 15: In addition to timing alignment, other mechanisms to interference mitigation between MT and DU in case of SDM, should also be supported, including:

· Orthogonal DMRS configuration between MT’s parent backhaul link and DU’s child link

· Interference mitigation receiver

	LG
	Proposal 7: The concrete solution for implementing case #6 and 7 should be clarified.

	Nokia
	Proposal 14: Case #6 timing can be considered as an option for IAB but requiring a modified TA control for synchronization. It can be left for the WI phase whether to include the option in the Rel.16 specification.
Proposal 15: Even though Case #7 could be used with legacy UEs, as a non-optimum solution RAN1 is asked to consider dropping the timing option due to its limited usability and/or negative impacts on radio performance.

	NTT DOCOMO
	Proposal 6: For IAB node transmission timing, Case #6 is supported in addition to Case #1/#7 and preferred case can be selected in operation according to IAB node coordination based on deployment scenario, operation and IAB node implementation.
· Details on IAB node coordination for transmission timing case alignment (e.g., indication of transmission timing case, report of IAB node capability on support of transmission timing case(s)) are left for WI phase.

	Qualcomm
	--- synchronization ---
Observation 4.1: TA-based OTA synchronization can support multi-hop IAB network (up to 5 hops) for mmw bands. TA-based OTA synchronization may not be sufficient to support multiple hops in lower bands.

Proposal 4.1: To tighten the OTA timing error, especially in lower bands, RAN1 should consider the following solutions:

· Using wider band signals (UL and DL) to achieve more accurate timing estimation 

· Enhancing TA, e.g. by reducing its granularity and increasing the number of bits

Proposal 4.2: IAB TR should mention TA-based OTA synchronization may support up to [5] hops in MMW bands. 

Proposal 4.3: IAB network can use other synchronization techniques, such as GNSS and PTP, along with OTA techniques to achieve tight network synchronization. 

Observation 4.2: potential issues of case #6: 

· the UL reception timings from multiple children at a parent IAB-node are not aligned. If the misalignment is not contained within the CP, it would cause a receiver performance issue if TDM of UL communication with the children is not done.

· The operation of a given node requires the parent node to perform some special handling of the UL communication, hence possibly causing some IAB nodes interoperability issues across different vendors.

Observation 4.3: in case #7 and case #1, an IAB-node must be provided with an indication of (1) the estimated RTT to its parent IAB-node, and (2) the offset (if any) between the DL transmission timing and UL reception timing references of the parent IAB-node -- where the offset value,

· does not depend on the RTT of the link between an IAB-node and its parent IAB-node

· is common to all children of the parent IAB-node

· may change, hence an update should be provided to all children of the parent IAB-node. 

Proposal 4.4: RAN1 should decide how to indicate the required timing information to an IAB-node.

· Alt 1. IAB-node is provided with two TA commands. 

· Alt 2. IAB-node is provided with a TA command, and a separate indication of extra timing information -- e.g. TA command provides RTT, and the timing offset (between DL TX timing and UL RX timing of the parent node) is indicated separately.

	Vivo
	For IAB-node syncronization and timing alignment
Proposal 6: Further study is needed for IAB timing case 6 and 7 in order to support SDM/FDM
· Case 6 can be supported for Rel-16 IAB

· For case 7, FFS for power imbalance issue for reception for BH downlink and AC uplink at IAB-node

	ZTE
	Proposal 2: For DL-Tx timing in case 1 and case 7, to include both of following alternatives for further considerations in WI: 

· Alt-1: The parent node informs the IAB node of timing difference (if non-zero) between DL-Tx and UL-Rx in the parent node. The IAB node uses this information together with TA offset in the IAB node to derive the one-way propagation delay between the two nodes.

· Alt-2: The parent node informs the IAB node of the estimated one-way propagation delay between the two nodes.

Proposal 3: For IAB node operating with case 7 timing,
· Its access uplinks and child backhaul uplinks can share the same slot;

· The timings of its DL-Rx and UL-Rx are aligned on symbol-level.

Proposal 4: Case 6 timing is not supported.



Agreements:

· Capture the following observation in the TR: With the assumption of a <=3us timing requirement across IAB nodes within overlapping coverage, TA-based OTA synchronization can support a multi-hop IAB network (up to 5 hops) for FR2. TA-based OTA synchronization may not be sufficient to support multiple hops in FR1.
· Capture the following observation in the TR: In addition to OTA synchronization, other techniques such as GNSS and PTP, can be used to achieve synchronization across IAB nodes. 

Agreements:

· For Case 7, the following solution is compatible with Rel. 15 UEs: Introduce “effective” negative TA, and TDM between child IAB nodes/Rel-16 UEs which support the new TA values and child IAB nodes/UEs which do not support the new TA values

· Details of required TA enhancements and signalling between parent and child IAB nodes to achieve timing alignment are to be further considered in the WI stage

Agreements:

· The use of Case 6, if supported, at the IAB node should be under control of the parent or network

Agreements:

Capture the following in the TR:

Case#7 
To enable alignment between DL and UL reception within the IAB node the following solutions have been identified: 

· Alt 1: Introduce negative initial time alignment (TA) for IAB nodes, to be applied to child nodes of the IAB node applying case #7 timing
· Alt 2: Apply a positive TA that enables symbol alignment, but not slot alignment, between the DL reception and the UL reception at the IAB node

· Alt. 3: Signalling of a relative offset w.r.t the most recent TA value, to be applied to child nodes of the IAB node applying case #7 timing to achieve an effective negative TA

Agreements:

Case#6, if supported:
To enable alignment of DL transmissions among IAB nodes:
· Alt. 1: The IAB node may need to carry out parallel (always time multiplexed) case #1 and case #6 uplink transmissions

· Alt 2: Signalling between the parent and IAB node of the time difference of the DL Tx and UL Rx timing at the parent node in order to correct potential misalignment of the DL Tx timing at the child node:

· The child IAB node compares the corresponding difference of its own DL Tx timing and BH Rx timing; if the signalled difference of the parent node is larger than measured at the child node, the child node advances its TX timing, if smaller the TX timing is delayed. 

· Note: Alt 1 & Alt 2 may require maintenance of separate Rx timings at the parent node for Case 6 UL transmissions from different child nodes

3.3  Interference Management

Company proposals:

	AT&T
	Proposal 9: Beam measurement and reporting based on either L1-RSRP or L1-SINR is supported, depending on the presence of strong interference. 

Proposal 10: CLI across hop orders should be taken into account in topology formation in IAB.

Proposal 11: IAB should support short term and long term CLI measurement and coordination of measurement occasions across multiple backhaul hops, which can enable load measurement, identification of the level of coupling between interfering nodes, and take into account multiple antenna and beamforming techniques at the transmitter and receiver.



	Huawei
	Proposal 16: The DU-to-MT CLI measurement should adopt the inter-cell interference measurement mechanism in NR Rel-15.
Proposal 17: For MT-to-DU, MT-to-MT and DU-to-DU CLI, RAN1 should support a unified inter-IAB node CLI measurement framework, following the DU-to-MT CLI measurement, including:

· Unified CSI-RS for the CLI measurement

· Unified CLI measurement timing with the uniform IAB DL Tx timing as assumption

Proposal 18: Both distributed and centralized interference management schemes should be supported for inter-IAB CLI management.

Proposal 19: RAN1 should support the inter-IAB node CLI mitigation methods, at least including

· Time/frequency coordination

· Beam coordination

· Power control

	Intel
	Proposal 6: Consider link adaptation based on measurement that emulates the upcoming interference level for NR IAB CLI management. 

	Nokia
	Proposal 16: Consider the feasibility of different measurement metrics, e.g. RSRPs or RSSI or SINR, for UL-to-DL CLI measurements. 
Proposal 17: Support flexibly configurable CSI-IM resource that can be adapted according to the resource configuration of interfering UL RS.

Proposal 18: Consider hybrid CSI-IM and DMRS resource configuration for UL-to-DL CLI measurements in the  IAB framework.

Proposal 19: Consider group triggering mechanisms to enable group of interfering nodes to transmit RSs at predefined time instant(s).

	Qualcomm
	--- cross-link interference ---
Observation 7.1: IAB CLI scenarios are very similar to cross-link (in flexible TDD) and inter-cell interference scenarios in the access network.  

Proposal 7.1: IAB CLI study should be unified with other CLI scenarios and worked out in the CLI WI.

· IAB SI should identify IAB-specific aspects of CLI and provide an input to CLI WI to investigate such aspects. 

	Samsung
	Proposal 5: Information on the SRS/DMRS of interfering IAB nodes should be exchanged between coordinated gNBs.

	ZTE
	Proposal 10: The IMR should be introduced on backhaul downlink to protect SRS measurement on access uplink, in case the two links are multiplexed by FDM/SDM, details on IMR configuration should be further studied in WI.
Proposal 11: DMRS orthogonality between the backhaul link and access link should be introduced.


Offline agreement:

· MT-to-DU, MT-to-MT and DU-to-DU, and DU-to-MT CLI measurements and required measurement coordination/configuration should be supported including the following aspects:
· CLI measurements can be made based on existing RS (e.g. CSI-RS/SRS/DMRS)

· Enhancements to RS configuration for CLI measurements and transmission timing can be considered in the WI phase
· Rely on solutions developed in the CLI WI as a baseline and enhance if needed for IAB-specific aspects:
· Time/frequency resource configuration for measurements across multiple hops 
· Inter IAB-node Tx/Rx beam sweeping and selection
· Taking DU/MT power control into account in the CLI measurements
4 Spectral Efficiency Enhancements
The observations and proposals in this section are primarily related to the following objectives from the IAB SID:

· High spectral efficiency while also supporting reliable transmission [RAN1]
· Identification of physical layer solutions or enhancements to support wireless backhaul links with high spectral efficiency
Company proposals:

	Huawei
	Proposal 20: Up to 1024QAM should be supported for backhaul link and the phase noise compensation performance improvement on backhaul link should be investigated in the WI stage.

	Vivo
	For HOM
Proposal 8: it is preferred that solutions should be specified as part of an IAB WI. UE supporting 1024QAM(if any)  should be a new UE type


Conclusion:

· Although support of up to 1024QAM is beneficial for backhaul links, it is not deemed essential for Rel-16 IAB operation from RAN1 perspective
5 Study Item Conclusions/Recommendations
FL proposal: Capture the following observations for the IAB SI TR:

From the results provided, it can be concluded that IAB provides significant gains in downlink and uplink user perceived throughput and coverage compared to a baseline deployment without IAB nodes and the same number of wired nodes. 
The gains are present for low, medium, and high load scenarios and different resource allocation approaches (including semi-static and dynamic TDM and SDM) which take into account a half-duplex constraint at the IAB nodes. 
In addition, it was shown that topology adaption based on for example loading or interference, provides benefits compared to a static IAB topology.

FL proposal: Capture the following conclusions for the IAB SI TR:

RAN1 has studied various physical layer aspects for Integrated Access and Backhaul, and from a RAN1 perspective, support for the following features and solutions has been determined to be beneficial and feasible:
· Mechanisms for discovery of IAB nodes and management of backhaul links in both SA and NSA deployments, taking into account the half-duplex constraint at an IAB node and multi-hop topologies, including:
· Solutions reusing the same set of SSBs used for access UEs and solutions which use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs

· CSI-RS-based IAB node discovery in synchronized deployments
· Backhaul link RSRP/RSRQ RRM measurements which are SSB-based and CSI-RS based
· Enhancements to support configuration of backhaul RACH resources with different occasions, longer RACH periodicities, and additional preamble formats allowing for longer RTT, compared to access RACH resources without impacting Rel-15 UEs
· Enhancements to Beam Failure Recovery and Radio Link Failure procedures, including solutions to avoid RLF at a child IAB node due to parent backhaul link failure

· Mechanisms for supporting both in-band and out-of-band relaying by multiplexing access and backhaul links in time (TDM), frequency (FDM), or space (SDM) under a per-link half-duplex constraint at the IAB node and across multiple backhaul hops, including:

· Semi-static configuration for IAB node DU resources 
· Dynamic indication to an IAB node of the availability of soft resources for an IAB node DU

· Power control/coordination for FDM/SDM of access and backhaul links 

· Over-the-air (OTA) timing alignment across multiple backhaul hops, including:

· Mechanisms for DL timing alignment across IAB nodes

· Alignment of an IAB node’s UL transmission timing and DL transmission timing
· Alignment of an IAB node’s UL reception timing and DL reception timing
· Inter-IAB node cross-link interference (CLI) measurements and measurement coordination/configuration

· Support of up to 1024QAM for backhaul links
FL proposal: Capture the following recommendations for the IAB SI TR:

The following physical layer features and solutions are recommended to be specified as part of a Rel.16 IAB WI from a RAN1 perspective:

· SSB/RMSI periodicity values assumed by the IAB node MT for initial access
· Enhancements for use of SSBs which are orthogonal (TDM and/or FDM) with SSBs used for access UEs, including new periodicities and time-domain mapping/muting patterns
· Enhancements to support configuration of backhaul RACH resources with different occasions, longer RACH periodicities, and additional preamble formats allowing for longer RTT, compared to access RACH resources without impacting Rel-15 UEs.
· Efficient mechanisms for multiplexing access and backhaul traffic:

· Semi-static configuration for IAB node DU resources in case of TDM operation subject to a half-duplex constraint 

· Semi-static configuration for IAB node DU resources in case of FDM/SDM operation is additionally supported [with lower priority] and only if it is determined to be feasible within the remaining Rel.16 timeframe
· Only Case 1 signaling and IAB node behavior is supported in Rel. 16

· [Case 6/7 is not precluded to be supported in a future release]

· Dynamic indication (L1 signalling) to an IAB node of the availability of soft resources for an IAB node DU
· Inter-IAB node CLI measurement coordination/configuration 

· It is expected that the definition of CLI measurements will be specified in a different WI and can be utilized for Inter-IAB node CLI measurement 
