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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1 #AH1901
Agreements: 
· For both SA and NSA, for initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames.
· FFS cell re-selection
· Study further the value of assumed SS/PBCH block periodicity for a backhaul link switching to a new parent node when the link to the current parent node fails.
Agreements: 
· SSB transmission configuration information (i.e. the necessary information for the DU to determine when to transmit SSB) and SSB reception configuration information (i.e. the necessary information for the MT to determine when to search for SSB) for IAB inter-node measurements are determined in a centralized manner, i.e. not locally by the IAB node.
· An IAB node is provided with configuration of SSB transmission and reception information for IAB inter-node measurements.
· FFS details 
Agreement: 
At least existing resource definitions (D/U/F) and semi-static and dynamic signaling methods defined in Rel-15 for access UEs are reused for configuration and indication of MT resources to be used by the backhaul link between the IAB node and its parent.
· FFS details
Agreement:
IAB-node/IAB-donor DU resources are provided by a semi-static configuration which is provided separately from the MT resource indication
· FFS: whether the configuration is per-link or per-DU 
· FFS: details for the configuration
Agreement:
Support indication of the dynamic availability of soft resources at an IAB node from a parent
· FFS details, including explicit vs. implicit indication

Agreements: 
An IAB node should set its DL TX timing ahead of its DL Rx timing by TA/2 + T_delta
· T_delta is signalled from the parent node, where the value is intended to account for factors such the offset between parent DL Tx and UL Rx, if any due to factors such as Tx to Rx switching time, HW impairments, etc.
· TA is the timing gap between UL Tx timing and DL Rx timing, which is derived based on existing Rel-15 mechanism
· FFS (not necessarily an exhaustive list):
· value range and granularity of Tdelta
· need for aperiodic/periodic updates of Tdelta
· other timing impairment factors for adjusting IAB node timing to be included in Tdelta
· timing alignment when the IAB node has multiple parents
· Note: once the design of the above FFS points is in a good shape, an LS to RAN4 may be necessary to solicit their input

RAN1#96
Agreements 
· Existing NR mechanisms are used by the network to signal to IAB MTs the SSB periodicity for cell re-selection.
· The IAB-node MT initial access assumption that half frames with SS/PBCH blocks occur with a periodicity of 16 frames does not have an impact on cell re-selection.
Agreements:
· The IAB-node MT initial access assumption that half frames with SS/PBCH blocks occur with a periodicity of 16 frames does not have an impact on backhaul link rerouting to a new parent node in response to a failure in the link to the current parent node. 
· Send an LS to RAN2/3 capturing agreements from this meeting and RAN1 AdHoc1901 – R1-1903809

Agreements: 
· The SSBs for IAB inter-node discovery and measurements are defined with a framework using the characteristics of the Rel 15 SMTC framework with the following enhancements: 
· The maximum number of SMTC windows that can be configured for an IAB node, referred as max( NRX ), is at least 3
· FFS whether max( NRX ) needs to be greater than 3
· FFS whether or not to extend existing SMTC window configuration
· Each SMTC window is provided its own independent configuration (e.g. periodicity, offset, duration)
· Introduction of SSB transmission configurations (STC) indicating SSB transmission(s)
· FFS details
· FFS how to resolve potential collision between SMTC and STC
Agreements:
· New RACH configurations specific to IAB nodes are derived with extension of existing Rel 15 RACH configurations obtained by:
· scaling the parameter ‘x’ from the PRACH configuration table, and
· by adding an offset y_offset to the parameter ‘y’ (frame-based offset) and/or adding an offset to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.
· FFS values and ranges for scaling factor applicable to ‘x’ and for y_offset.
· FFS whether a simple extension rule can be generally applied to all existing configurations leaving it up to the network to not use resulting configurations that may not fit other system constraints.  

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 not indicated as 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
Agreements:
· Inter-IAB node conflict resolution can be supported by the following options (to be down-selected) 
· Alt1: the parent node is aware of all of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs, 
· Alt2: the parent node may be made aware of a subset of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs
· FFS: whether the indication of the child DU resources at the parent is via explicit (e.g. F1-AP signaling) or implicit (e.g. based on child MT configuration) means
Agreements:
· Both slot and symbol-level multiplexing of access and backhaul links are supported.

Agreements: (R1-1903583)
· T_delta is indicated by a parent to the child node independently from the existing Rel.15 TA indication from the parent node used to set the UL Tx timing of the child IAB node’s MT 
· T_delta is updated on an aperiodic basis determined by the parent node
· The child IAB node should trigger its DL TX timing adjustment by TA/2 + T_delta after it receives the timing offset T_delta indication from its parent node, if it is using OTA Timing Case 1 to obtain its DL timing.
· FFS: behavior if TA/2 + T_delta results in an effective negative timing offset
· FFS: delay between receiving T_delta and application of T_delta at the child node
· Separate value ranges/granularities may be considered for T_delta in FR1 and T_delta in FR2
· Send LS to RAN4 asking them to determine the exact values and granularity of T_delta and provide confirmation on RAN1’s assumption on the DL timing accuracy requirements for IAB nodes in case of OTA Case 1 timing is applied across multiple hops – R1-1903810

2.1.2	Remaining Open issues
· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 
· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 
· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 
· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 
· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.
· Specification of mechanism to support the “case-1” OTA timing alignment.

2.2	RAN2
2.2.1	Agreements
RAN2 #105

[bookmark: _GoBack]Agreements: Adaptation layer 
· RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions
· RAN2 assumes that the TX part of the adaptation layer performs routing and “bearer mapping”, and the RX part of the adaptation layer performs “bearer de-mapping”.
· RAN2 assumes that SDUs are forwarded from the RX part of the adaptation layer to the TX part of the adaptation layer (for the next hop) for packets that are relayed by the IAB node.
· It is FFS how to model adaptation layer protocol entities, e.g. whether separate for DU and MT or not, and how these are configured, i.e. via F1-AP or RRC.

Agreements: L2 configuration
· RAN2 assumes that IAB-donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the IAB-donor.
· RAN2 assumes that a separate BH RLC channel should be setup for each UE DRB with one-to-one bearer mapping. 
· RAN2 assumes that for a UE DRB with many-to-one bearer mapping, a BH RLC channel associated with IAB node existing BH RLC channel might be reused as BH RLC channel to forward traffic of this UE DRB (e.g. if the BH RLC channel supports the required UE DRB QoS).
· RAN2 assumes that IAB-donor CU configures the adaptation layer.
· RAN2 assumes that routing is a function of the adaptation layer. 
· The details of the routing functionality, e.g. what is configured vs. what is decided locally, is FFS. 

Agreements: RLF handling
· RAN2 assumes that there is a RLF-notification at BH RLF, at least to downstream node(s).
· Alternate routes and/or Dual Connectivity could be utilised at recovery at a failure of a BH link. 
· Current UE RLF detection and recovery is reused as baseline
· It is FFS, whether other indications are needed, e.g. when link has recovered, or when recovery is in progress.

2.2.2	Remaining Open issues 
· [bookmark: _Hlk531191940][bookmark: _Hlk531191596]Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 
· Routing function on IAB-node to support forwarding across the multi-hop topology based on routing identifier. 
· Hop-by-hop propagation of signalling to support low latency scheduling (e.g. TR 38.874 clause 8.6), BH RLF handling (e.g. TR 38.874 clause 9.7.14-15) and resource coordination across the multi-hop topology (e.g. TR 38.874 clause 7.3.3). 
· UE-bearer to BH RLC-channel mapping and mapping between ingress and egress BH RLC channels functions for support of one-to-one and many-to-one bearer mapping.

· Enhancements to gNB functionality to serve as an IAB-donor following architecture 1a [RAN3, RAN2]
· [bookmark: _Hlk531254201]Functions on gNB CU-CP for topology, route and resource management [RAN3-led]. 
· Support for IP routability to IAB-node (e.g. from CU, OAM) [RAN3-led].
· Bearer mapping function on gNB DU to map downlink traffic of one or many UE-bearers to a BH RLC-channel [RAN2-led]. 

· Specification of possible enhancements to E1, F1 and X2/Xn interfaces [RAN3-led, RAN2]:
· On F1: 
· security protection over the wireless backhaul links.
· setting up and reconfiguring IAB-nodes and IAB-donor DUs
· On X2 and Xn, necessary functions to enable DC operation with IAB. 
· [bookmark: _Hlk531262190]On E1, configuration of necessary IAB-specific transport and/or security protection of F1-U. 
 
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:
· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).

· Specification of enhancements to L2 wireless transport [RAN2-led, RAN3]:
· Specification of an adaptation layer above RLC layer. The adaptation layer supports routing across the wireless backhaul and IP as next protocol layer. 
· Extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels. The extension of LCID space and LCG space is applicable only to IAB-nodes.
· Specification of a flow control mechanism (for DL and, if necessary, for UL) to handle congestion. 
· Specification of mechanisms to enable lossless delivery in hop-by-hop ARQ.

· [bookmark: _Hlk530593150]Specification of signalling for L2 transport and resource management [RAN2-led, RAN3, RAN1]:
· [bookmark: _Hlk530558816][bookmark: _Hlk530558350]Specification of RRC and F1-AP procedures and messages for: the setup and release of IAB-nodes; configuration of adaptation layer at the IAB-nodes and IAB-donor DU; configuration of BH RLC channels, QoS information, routing tables, bearer-mappings; configuration of means for network synchronization; and configuration for sharing of time-domain resources among backhaul and access links (see physical layer specification). 
· Specification of enhancements to bearer context setup/release procedures to support flow QoS across multiple hops. 
· Specification of signalling to enable aspects of radio-aware scheduling on IAB-nodes and IAB-donor DUs (e.g. as discussed in TR 38.874 clauses 8.2.4.2-3).
· Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling. 
· [bookmark: _Hlk531256143]Specification of BH RLF handling (e.g. downstream BH RLF notification).

2.3	RAN3
2.3.1	Agreements
RAN3 #103
Endorsement of CR#0033, Baseline to TS 38.401 v15.4.0, Rel-16, Cat. B (R3-191143)

Agreements: IAB-node setup (R3-191006)
· The donor needs to know that the IAB-node MT is not a normal UE

· SA for IAB node: 
AMF includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

· NSA for IAB node: 
MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

· The eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST/MODIFICATION REQUEST messages
Agreement: Forwarding/routing
· Routing/forwarding for F1-C and for F1-U should be the same
Endorsement of CR#0063, TS 38.413 v15.2.0, Rel-16, Cat. B (R3-191018)

Endorsement of CR#1303, TS 36.423 v15.4.0, Rel-16, Cat. B (R3-191144)
Endorsement of CR#1661, TS 36.413 v15.4.0, Rel-16, Cat. B (R3-191078)

2.3.2	Remaining Open issues
· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 
· Routing function on IAB-node to support forwarding across the multi-hop topology based on routing identifier. 
· UE-bearer to BH RLC-channel mapping and mapping between ingress and egress BH RLC channels functions for support of one-to-one and many-to-one bearer mapping.

· Enhancements to gNB functionality to serve as an IAB-donor following architecture 1a [RAN3, RAN2]
· Functions on gNB CU-CP for topology, route and resource management [RAN3-led]. 
· Support for IP routability to IAB-node (e.g. from CU, OAM) [RAN3-led].
· Bearer mapping function on gNB DU to map downlink traffic of one or many UE-bearers to a BH RLC-channel [RAN2-led]. 

· Specification of possible enhancements to E1, F1 and X2/Xn interfaces [RAN3-led, RAN2]:
· On F1: 
· security protection over the wireless backhaul links.
· setting up and reconfiguring IAB-nodes and IAB-donor DUs
· On X2 and Xn, necessary functions to enable DC operation with IAB. 
· On E1, configuration of necessary IAB-specific transport and/or security protection of F1-U. 
 
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:
· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work.

· Specification of enhancements to L2 wireless transport [RAN2-led, RAN3]:
· Specification of an adaptation layer above RLC layer. The adaptation layer supports routing across the wireless backhaul and IP as next protocol layer. 
· Extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels. The extension of LCID space and LCG space is applicable only to IAB-nodes.
· Specification of a flow control mechanism (for DL and, if necessary, for UL) to handle congestion. 
· Specification of mechanisms to enable lossless delivery in hop-by-hop ARQ.

· Specification of signalling for L2 transport and resource management [RAN2-led, RAN3, RAN1]:
· Specification of RRC and F1-AP procedures and messages for: the setup and release of IAB-nodes; configuration of adaptation layer at the IAB-nodes and IAB-donor DU; configuration of BH RLC channels, QoS information, routing tables, bearer-mappings; configuration of means for network synchronization; and configuration for sharing of time-domain resources among backhaul and access links (see physical layer specification). 
· Specification of an IP address allocation mechanism for the IAB-nodes [RAN3]. 
· Specification of enhancements to bearer context setup/release procedures to support flow QoS across multiple hops. 
· Specification of signalling to enable aspects of radio-aware scheduling on IAB-nodes and IAB-donor DUs (e.g. as discussed in TR 38.874 clauses 8.2.4.2-3).
· Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling. 
· Specification of BH RLF handling (e.g. downstream BH RLF notification).
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
· Core Part: Specification of RF and RRM requirements [RAN4-led]:
· Define RF requirements for both backhaul and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS). This may include defining a new power class for MT.
· Define RRM core requirements for both backhaul and access links of IAB node.
· Define latency requirements for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).
· Define timing requirements for IAB specific network synchronization. This may include (a) requirement for “case 1” timing (e.g. accuracy of DL transmission timing alignment between an IAB-node and its parent node), and (b) cell phase synchronization accuracy for multi-hop IAB network.
· Performance Part: Define RRM performance requirements.
· Performance Part: Define demodulation performance requirements for both backhaul and access links of an IAB-node. [RAN4]

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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