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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#94bis
Agreements:
· Solution 1-B means SSB, that may get muted, for inter-IAB cell search and measurement in stage 2 is not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs
· Solution 1-A means SSB for inter-IAB cell search in stage 2 is on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted inside of the SMTC configured for access UEs

Agreements:
An IAB node should not mute SSB transmissions targeting UE cell search and measurement when doing inter-IAB cell search in stage 2
· For SA, means that SSBs transmitted on the currently defined sync raster follows the currently defined periodicity for initial access 
· Means that Solution 1-B implies SSB, that may get muted, for inter-IAB stage 2 cell search is at least TDM with SSB used for UE cell search and measurements
Agreements:
· Solution 1-A and Solution 1-B are both supported
· Enhancements for off-raster SSB, e.g. new periodicities and time-domain mapping can be considered 

Agreements:
· CSI-RS can be used for inter-IAB detection in synchronous network
· Extended CSI-RS periodicities can be considered. 

Agreements:
· For IAB node random access support
· Longer RACH periodicity
· Additional preamble formats allowing for longer RTT
· Details left for WI phase

Agreements:
· Based on Rel-15 PRACH configurations, NR allows network to configure offset(s) for PRACH occasions for MT IAB node(s), to TDM backhaul RACH resources across adjacent hops. The detailed granularity of the offset (e.g., radio frame, subframe, slot, etc.) is left for WI phase

Agreements:
· For Timing and Synchronization
· For case #1 & case #7, if DL TX and UL RX are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL TX timing for OTA based timing & synchronization
· Case #7 to be supported if and only if compatible with release 15 Ues
· Further check w.r.t. compatibility
· Support of case #6 is FFS
· No other cases are supported

Agreements:
From an MT point-of-view, the following time-domain resources can be indicated for the parent link:
· Downlink time resource,
· uplink time resource, 
· flexible time resource 
as in release 15.
From a DU point-of-view, the child link has the following types of time resources
· Downlink time resource,
· uplink time resource, 
· flexible time resource 
· not available time resources (not to be used for communication on the DU child links) 
Exact configuration for DU is FFS
Agreements:
· For each of the downlink, uplink and flexible time-resource types of the DU child link there are two flavors, hard and soft:
· Hard: The corresponding time resource is always available for the DU child link 
· Soft: The availability of the corresponding time resource for the DU child link is explicitly and/or implicitly controlled by the parent node. 

Agreement of TP in R1-1812078: capturing RAN1#94bis agreements in the TR

RAN1#95
Agreements:
· [bookmark: _Hlk529810053]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.
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

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
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
Agreements:
· 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
Agreements:
· 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.
Agreements:
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
	When DU resource: IA
DU: Tx 
MT: NULL 

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx 
MT: NULL

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

When 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
	When DU resource: IA
DU: Rx 
MT: NULL

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

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Rx 
MT: NULL

When 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
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx/Rx
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

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



[bookmark: _Hlk529904899]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
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA 
DU: Tx 
MT: Tx

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA 
DU: Tx 
MT: Tx

When DU resource: INA
DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx
MT: Rx
	DU: Rx
MT: NULL
	DU: Rx
MT: Rx

	UL-S
	When DU resource: IA
DU: Rx 
MT: Rx

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

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Rx (only if MT is Rx and the DU knows that ahead of time) 
MT: Rx

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

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx/Rx
MT: Tx (only if DU is Tx and the parent DU is aware in advance)

When DU resource: INA
DU: NULL
MT: Tx
	When 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)

When DU resource: INA
DU: NULL
MT: Tx/Rx

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



Agreements:
· DL and UL transmit power coordination between IAB nodes is supported, including mechanisms for DL power control between a parent and child IAB node.
Agreements:
· 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

Agreements:
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. 
· Higher modulation order using 256QAM & 1024QAM has been evaluated and shown performance gains under the evaluated conditions for IAB
· In addition, it was shown that topology adaption based on for example loading or interference, provides benefits compared to a static IAB topology.
Agreements:
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
Agreements:
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 occasion and longer RACH periodicities, 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, with further consideration for forward compability for potential support of FDM/SDM operation
· Case 1 signaling and IAB node behavior is supported in Rel. 16
· Dynamic indication (L1 signalling) to an IAB node of the availability of soft resources for an IAB node DU
As a secondary priority:
· Enhancements to support additional preamble formats for PRACH allowing for longer RTT, without impacting Rel-15 UEs
· Efficient mechanisms for multiplexing access and backhaul traffic:
· Semi-static configuration for IAB node DU resources in case of FDM/SDM operation is additionally supported 
· 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 

Agreement of TP in R1-1814190: Capturing all RAN1 agreements and evaluation results in the TR

2.1.2	Remaining Open issues
None.
2.2	RAN2
2.2.1	Agreements
RAN2 #103bis
Agreement of TP in R2-1814371: A TP clarifies transport and security aspects for CP alternatives 1 to 5
Agreement of TP in R2-1814878: A comparison of Arch 1a CP alternatives clarifies the impact of each CP alternative on F1-AP and Adaptation layer placement. 
Agreement of TP in R2-1815656: Based on R2-1814878, agreement was reached to down select CP alternatives to 2 and 4. The TP captures this agreement.
[bookmark: _Hlk531004830]Agreement of TP in R2-1815656: A TP captures a proposal for a unified design, which combines support of many-to-one and one-to-one bearer mapping. The unified design ensures future compliance for IAB deployments.
Agreement of TP in R2-1816061: The TP discusses latency due to UL service requests and buffer status reports in multi-hop IAB and proposes optimizations.
Agreement of TP in R2-1816062: This TP establishes many-to-one and one-to-one mapping of SRBs in analogy to the mapping options for DRBs to RLC-channels. 
Agreement of TP in R2-1815660: The TP considers encapsulation of F1-AP in an RRC header for CP alternative 2. This retains the legacy RRC/PDCP layering and avoid introducing a new F1-AP/PDCP layering.
Agreement of TP in R2-1815349: This TP discusses E2E reliability for hop-by-hop RLC ARQ. In certain topology adaptation scenarios, e.g. after BH RLF, hop-by-hop ARQ may lead to packet loss. This TP captures three options on how to avoiding packet loss in these scenarios together with a comparison table.

RAN2 #104
Agreement of TP in R2-1816873: This TP discusses two options for the IAB-node-MT’s UP transport, e.g. used for OAM connectivity. Two options are discussed. In one option, the MT uses a separate access RLC channel independently of BH RLC channels. In the other option, the MT piggybacks its access traffic onto its BH RLC channels with its parent.
Agreement of TP in R2-1816874: This TP includes two specific examples for the unified design including high-level features, potential variants, identifiers carried on the air interface and processing steps on IAB-node and IAB-donor DU.
Agreement of TP in R2-1818742: This TP provides two examples to secure F1*-U between IAB-node DU and CU. One example uses PDCP and is derived from CP alternative 2 and the other uses NDS and is derived from CP alternative 4. Both examples are compliant with unified design concept.
Agreement of TP in R2-1818763: This TP proposes removal or handling of “FFS” in TR 38.874. 
Agreement of TP in R2-1818765: This TP discusses handling of BH RLF scenarios. It proposes notification of child nodes of upstream BH RLF and pre-emptive preparation for RLF recovery in response to such notification.
Agreement of TP in R2-1818790: This TP establishes the procedure for bearer setup as well as QoS parameters that need to be considered on the UE’s access IAB-node and on intermediate IAB-nodes.
Agreement of TP in R2-1818748: LS from RAN2 to SA3 to inquire on security mandate for F1*-U and consideration of NDS and PDCP for F1*-U security.
Agreement of TP in R2-1818931: LS reply by SA3 to RAN2 indicating that same rules apply for F1*-U as specified for F1-U in TS 33.501 and that NDS and PDCP may be considered.
Agreement of TP in R2-1818762: This TP includes RAN-2 recommendations for WI. This includes selection of unified design example 1, IP termination at the IAB-node, Adapt on top of RLC and hop-by-hop RLC ARQ.
The IAB study item was formally closed.
2.2.2	Remaining Open issues 
None.

2.3	RAN3
2.3.1	Agreements
RAN2 #101bis
Agreement of TP in R3-186259: This TP captures a detailed comparison among architectures 1a, 1b and 2a. This comparison serves for architecture down selection in next following meeting.
Agreement of TP in R3-186208: This TP proposes removal or handling of “FFS” in TR 38.874. 
Agreement of TP in R3-186260: This TP compares various RAN-3 related aspects of the 5 CP alternatives. This comparison serves for down selection in the next following meeting. 
Agreement of TP in R3-186263: This TP discusses IAB set up and operation in NSA mode. It proposes to leverage EPC registration, LTE bearer setup, NR measurements and gNB selection using E-UTRAN procedures. It further proposes to conduct RRC and F1-AP between IAB-node and CU either via SRB3 on NR or via SRB1/2 on LTE and X2. 

RAN2 #102
Agreement of TP in R3-186259: This TP captures a detailed comparison among architectures 1a, 1b and 2a. This comparison serves for architecture down selection in next following meeting.
Agreement of TP in R3-187183: This TP captures alternatives to IP address allocation for CP alternative 4 and it captures a brief problem description of NR backhauling of LTE access traffic.
Agreement of TP in R3-187184: This TP adds further description to the routing update during IAB-node integration.
Agreement of TP in R3-187186: This TP discusses inter-CU topology adaptation. This discussion complements intra-CU topology adaptation which has already been captured in the TR.
Agreement of TP in R3-187256: This TP proposes dynamic route selection in redundant topologies by using local information available to the IAB-node as well as via centralized configuration from the CU. 
Agreement of TP in R3-187257: This TP discusses detailed procedures for BH RLF recovery for three scenarios, i.e. (1) via switching to an existing backup link/route, (2) via migration to a new parent at the same CU, and (3) via migration to a new parent at a different CU. The TP further introduces options to inform descendent nodes about upstream BH RLF. 
Agreement of TP in R3-187272: This TP discusses RAN-3 recommendation for WI, which was based on architecture down-selection discussion before. RAN-3 decided to recommend architecture 1a. The TP further includes handling of multiple “FFS” references in TR. 
The IAB study item was formally closed.

2.3.2	Remaining Open issues
None.
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
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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