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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?
	Yes



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 #105-e

Agreement
For frequency domain multiplexing, H/S/NA configurations for an IAB-node are provided separately in addition to the Rel-16 H/S/NA

Agreement
DCI Format 2_5 is reused to support soft resource availability indications for frequency-domain resources
· FFS: If additional enhancements are necessary

Agreement
The parent IAB-node is dynamically provided with conditions/parameters to facilitate adaptation between multiplexing operation modes:
· FFS: Required number of guard symbols for switching of multiplexing mode (FFS: per timing mode or per multiplexing mode) for IAB-DU
· FFS: Signalling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.

Agreement
If an IAB node is configured with a frequency-domain H/S/NA configuration down select between the following options:
· Alt. 1 Either the Rel-16 H/S/NA configuration or frequency domain configuration is applied for a given resource
· FFS: Whether configurations are switched with per-slot, per-resource type within a slot, or per-symbol granularity
· Alt. 2 The Rel-16 H/S/NA configuration and frequency domain configuration are jointly applied
 
Agreement
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:
· Candidate values for N: {4, 8, 16, other values TBD}
· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).
· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP
 
Agreement
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
· Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable 
· FFS: Whether all prioritization rules apply in case of NR-DC
· FFS: Need of new prioritization rules in case of NR-DC
· Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
· FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
· Exchanging H/S/NA configurations between parent nodes/donors

Agreement
In case of simultaneous MT/DU operation, 
· the parent node can dynamically indicate to the child node at least a set of restricted beams at the IAB-DU of the child node
· the child node can dynamically report to the parent node a set of recommended beams, not preferred beams, or both recommended and not preferred beams of the IAB-MT of the child node
· FFS: Whether the specification supports all reporting combinations.
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Additional semi-static signaling 
· FFS: Per-panel granularity in addition to per-beam granularity
· FFS: Relationship between child IAB-MT beam indication and parent IAB-DU beam indication
· Note: This does not preclude any enhancements for either DU or MT-based CLI measurement and reports

Agreement 
For an IAB-MT with multiple serving cells (including the case with two parent nodes), a per-cell IAB-DU soft resource is considered as available if the resource is either explicitly indicated (via DCI 2_5), or implicitly determined as available with respect to all serving cells.
· If the IAB-DU per-cell soft resource neither explicitly indicated as Available, nor implicitly determined as Available by the IAB-DU with respect to at least one serving cell
· Alt 1. The IAB-DU per-cell resource is assumed to be not available
· This agreement does not necessarily mean the Rel-16 spec does not support what is described in the main bullet

Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
· FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

Agreement
Decide in RAN1#106-e whether to support an IAB-node indicating assistance information to help with its MT’s UL TX power control. The assistance information can be:
· FFS: Desired TX power
· FFS: Offset to a baseline PHR
· FFS: Desired dynamic range
FFS: whether this information is provided to the parent-node, the CU, or both.
FFS: whether the MT’s UL TX power control formula needs to be changed 

Agreement
The information to assist DL power allocation of the parent-node is indicated by the IAB-MT to the parent node DU in terms of desired power adjustment.
· FFS applicability of assistance information, e.g. per multiplexing scenario, per resource, etc.

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set for Case 6 timing at a given IAB-node:
· Alt1: the IAB-MT Tx timing is obtained by the node via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset.
· Alt2: the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.
· Alt3: the IAB-MT Tx timing is obtained by the node jointly with the IAB-DU Tx timing via a common offset from the parent node.
Downselection to consider at least the following aspects:
· Dependency of DL synchronization schemes at the IAB-DU
· Potential additional signaling overhead.
· Achievable DU Tx / MT Tx alignment error tolerance.
· Suitability for switching between timing modes.

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set at an IAB-node for Case 7 timing at the parent node:
· Alt1: the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset
· Alt2: the IAB-MT Tx timing of the node is obtained via the legacy TA loop from the parent node.
· Alt3: the IAB-MT Tx timing of the node is obtained via a Case 7 specific TA loop from the parent node.
Downselection to consider at least the following aspects:
· Potential impact to OTA synchronization availability for DU Tx at the IAB-node.
· Potential additional signaling overhead.
· Suitability for switching between timing modes.

Agreement
An IAB-node is indicated when Case 6 timing is performed at the IAB-node.
· FFS details of the indication (e.g. semi-static and/or dynamic, implicit and/or explicit, linkage to multiplexing capability, etc.).
FFS whether an IAB-node is also indicated when Case 7 timing is performed at the IAB-node.

RAN1 #104bis-e

Agreement
The extension of the semi-static DU resource type indication to frequency-domain resources within a carrier (in addition to existing Rel-16 per-carrier granularity) for H/S/NA resource types is supported

Agreement
Adaptation of an IAB-node’s multiplexing operation is supported. The adaptation may be based on multiple factors, for example (not necessary to support all of the following):
· Resource type (D/U/F) at the IAB-DU and IAB-MT 
· Specific sets of time/frequency resources
· Certain conditions being met (e.g. supported timing modes, power control enhancements (if supported), etc.)
FFS:  Mechanisms for informing/coordination the change in multiplexing operation(s) between child and parent nodes (including whether the adaptation is dynamic or semi-static)
FFS: Need for explicit linkage between indicated multiplexing operations and other features/enhancements – e.g. number of required guard symbols, supported timing modes, and power control enhancements (if supported)

Agreement
For the semi-static DU resource configuration in the frequency domain within a carrier, the frequency-domain granularity is configurable
· FFS:  minimum resource size e.g. N PRBs/N RBGs
· FFS: Separate or joint TDM and FDM semi-static DU resource configurations
 
Agreement
Soft resource availability indications for frequency-domain resources are supported
· FFS enhancements to DCI Format 2_5
· FFS: Separate or joint TDM and FDM indications

Agreement
To facilitate simultaneous operations and interference management, dynamic indication for restriction/usage/availability of beams (in upstream and/or downstream directions) is supported
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Whether IAB-specific enhancements beyond the existing beam management framework are needed to the support the functionality
· FFS: Impact on the semi-static resource configurations (e.g., extending the H/S/NA resource attributes to the spatial domain)
· FFS: Whether panel-based granularity is additionally supported

Agreement
The following enhancements to support intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios are considered (in addition to reusing solutions for inter-band dual connectivity) to support simultaneous Tx and/or Rx at the child IAB-MT to/from both parent links:
· Extending the Rel-16 CA TDD conflict resolution framework for synchronous intra-band NR-DC operation
· Coordinating TDD configurations for the parent nodes (for both intra-donor and inter-donor operation) and coordinating H/S/NA configurations for the child node between donors (at least for inter-donor operation)


2.1.2	Remaining Open issues 
35% of the items defined in the RAN1 WID objectives have been accomplished. The following items defined in the WID objectives require further work:
Duplexing enhancements:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.


2.2	RAN2
2.2.1	Agreements
RAN2 #113bis-e

Agreements on enhancements to improve topology-wide fairness multi-hop latency and congestion mitigation
· LCG range to be extended for IAB-MT. Size of LCG and enhancements to BSR are FFS

Agreements on topology adaptation enhancements:
· The use cases for IAB-MT CHO should be migration and RLF recovery.
· RAN2 should have a common solution for intra-CU/intra-DU CHO and intra-CU/inter-DU CHO. 
· condEventA3 and condEventA5 are applicable to IAB-MT
· FFS if other CHO execution condition is needed (e.g. whether type 2 RLF indication can be used as trigger)
· SRB2 can be used for F1-C transport in CP/UP-separation scenario 1 (FFS other cases)
· Split SRB2 can be used for F1-C transport in CP/UP-separation scenario 2 (FFS other cases)


RAN2 #114-e

Agreements on topology adaptation enhancements:
· RAN2 preference is to support inter-topology routing via BAP header rewriting based on BAP routing ID option 4
· Assume that the IAB-donor will configure (alternative) egress links that can be used at local re-routing (at least with same destination, FFS same routing ID)
· Local re-routing based on flow control feedback is allowed based on certain value of available buffer size. FFS further details. (Current hbh fc is for DL traffic.
· NR DLInformationTransfer and ULInformationTransfer messages can be enhanced to transfer F1-C related packets in CP/UP separation.
· A new IE named DedicatedInfoF1c can be defined to transfer F1-C related packets via NR RRC message 
· F1-C over RRC and F1-C over BAP should not be supported simultaneously on the same parent link.
· The trigger to generate a type 2 RLF indication is at RLF detection. FFS whether for both: single and dual connection cases.
· The trigger for type 3 RLF indication transmission is successful recovery after BH RLF. FFS whether for both: single and dual connection cases.
· Type 2 and Type 3 BH RLF Indications are transmitted via BAP Control PDU.
· Upon reception of the type-2 indication, the IAB node does not initiate RRC re-establishment.
· If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing and whether/how the action on type-2 indication is configurable is FFS.

Outgoing LS:

· R2-2106707: LS on Topology Adaptation enhancements to RAN3


2.2.2	Remaining Open issues 
25% of the items defined in the RAN2 WID objectives have been accomplished. All objectives from WID on enhancements to IAB for NR require further work.


2.3	RAN3
2.3.1	Agreements
RAN3 #112-e

Agreements on IAB-node procedure details:
· Agree on the following terminologies and definitions:
· - Boundary IAB node: IAB-node, whose IAB-DU is terminated to a different IAB-donor-CU than a parent DU
· - Partial Migration: the boundary IAB-MT is migrated to the 2nd IAB-donor-CU, while the boundary IAB-DU and descendant IAB node(s) (if any) are terminated to the 1st IAB-donor-CU.
· - Full Migration: the boundary IAB node and the descendant IAB node(s) (if any) are migrated (both RRC and F1 connection) to the 2nd IAB-donor-CU from 1st IAB-donor-CU. 

· For IP address assignment of boundary IAB node (outer IP address assignment for IPSec tunnel mode) during inter-donor migration (regardless of Partial migration or Full migration)
· IP address request via RRC container relies on RAN2 inputs
· The new IP address(es) should be explicitly provided to the source donor CU for IPSec transport mode (non-IPSec case FFS). 
· FFS on which signaling is used (Handover Request ACK message vs. GNB-DU CONFIGURATION UPDATE message)
· FFS on whether it is applied for IPSec tunnel mode 
· FFS on providing the coupling of IP addresses used in the CU1 network and in the CU2 network
· FFS on updating IP address of source IAB donor CU
· St2 procedure for the inter-donor migration to include the following phases:
· Phase 1: Serving cell change of the boundary IAB-MT using Xn handover. 
· Phase 2: Migration of F1 transport path. 
· UEs accessing to boundary IAB node and to descendant node(s) shall not be impacted by the F1 transport path migration. 
· The following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed in the scope of Full Migration:
· Alt1: the two logical DUs use separate physical cell resources
· Alt2: the two logical DUs use the same physical cell resources

· LS to RAN2 on inter-donor migration R3-212981


Agreements on CHO and DAPS:
· For inter-donor IAB topology adaptation, Rel-16 CHO is applied as is, and it is applied to the boundary IAB node.


Agreement on reduction of service interruption:
· No other enhancements are required to address potential UL packet loss when inter-donor-DU re-routing is not possible.

Agreements on topology redundancy:
· For CP-UP separation scenario 1, the IAB-MT can select a parent of the non-donor node based on IAB-supported indication in SIB defined in Rel-16. 
· Confirm RAN2 agreement that F1-C-over-RRC and F1-C-over-BAP should not be simultaneously supported on the same parent link.
· For OAM-based donor selection, the IAB-node indicates the F1-terminating donor node by signaling its IP address(es) to this donor node using the Rel-16 RRC-based signaling mechanism.
· For donor-based IP-address allocation, the MN determines the F1-terminating node.
· The F1-terminating node determines if CP-UP separation or redundancy is used.
· The CU’s outer IP address can be configured via OAM (no change with respect to Rel-16)
· WA: boundary and descendant nodes may have a different F1-termination node.
· Inter-topology BAP routing option 4 is supported. 
· For inter-donor-routing options 4 and 5, the inter-donor dual-connected boundary node has a unique BAP address in each topology, which is assigned by the donor in the respective topology and cannot be used by any other IAB-node in that topology.
· The boundary-node’s two BAP addresses can have the same or different values.
· The F1-terminating donor sends the QoS information (content FFS) to the non-F1-terminating donor with the granularity of BH RLC CH or F1-U GTP-U tunnel for UP traffic, or non-UP traffic type for non-UP traffic (FFS whether for UP traffic we go for the 1st or the latter option, or both)

Agreements on congestion mitigation:
· The following two types of congestion indication are supported in CP-based congestion mitigation: 1) per child link; 2) per BH RLC CH ID. Which type of congestion indication to be reported could be up to implementation. FFS on per BAP routing ID. 
· The trigger for sending the CP-based congestion indication is up to implementation.
· The congestion level is not introduced for CP-based congestion indication report.
· The handling with respect to simultaneous presence of IAB Congestion Indication IE and the gNB-DU Overload Information IE is up to implementation.
· The “do nothing” option, i.e. use current DDDS as it is, is selected for IAB DL end-to-end UP-based flow control.
· TP for BL CR to TS 38.473 capturing the current agreements R3-212947 


Agreements on multi-hop performance:
· Further evaluate following solutions to address the source IP filtering issue during inter-Donor-DU re-routing:
·  Opt1: The target IAB-donor-DU is provided with the source IP address of re-routed packets.  
·  Opt4: a tunnel between source Donor-DU and target Donor-DU. The tunnel may be dynamic or static, pending further discussion.   
· Discuss the enhancement related to BAP routing towards the target IAB-donor-DU, after RAN2 takes a decision. 
· Discuss the enhancement related to Multi-hop latency, after RAN2 takes a decision.

Agreements on enhancements to resource multiplexing and CLI:
· The inter-donor resource multiplexing consider the following two scenarios:
· Scenario 1: Inter-donor migration/RLF recovery for single connected IAB-node
· Scenario 2: Inter-donor topology redundancy for dual-connected IAB-node
· Agree the following assumption for the inter-donor resource multiplexing: 
· The IAB-DU’s resource configuration can be provided by the F1-terminating donor. This also applies if child and parent DUs connect to different donors.
· The non-F1-terminating donor of the boundary node should be aware of the boundary node’s multiplexing info and the boundary IAB-DU’s activated cell list. 
· The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor.
· The parent node, which is controlled by the non-F1 terminating donor of the boundary IAB node, should also be aware of the boundary IAB-DU’s cell configurations.
· The content of the boundary IAB-DU’s cell configurations to be sent to boundary node’s parent node should include: H/S/NA resource configurations, DL/UL resource configurations, the multiplexing info, and cell specific signal/channel configurations of boundary IAB-DU’s cells.
· RAN3 inform RAN1 to discuss the resource coordination between parent link of the boundary IAB node and its child link, and indicate that RAN3 considers the following solutions (other solutions are not precluded):
· Option 1: The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration.
· Option 2: The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.
· Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
· RAN3 inform RAN1 to discuss the resource coordination between two parent links for dual connected boundary node, and indicate that RAN3 considers the following solutions (other solutions are not precluded):
· Option 1: The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 
· Option 2: The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 
· Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.
· RAN3 wait for RAN1’s progress on the CLI management issue.
· RAN3 inform RAN1 on the agreements about the inter-donor resource multiplexing issue.

· LS on IAB resource multiplexing to RAN1 R3-212974

Endorsement of BL CRs:

	R3-211489
	BL CR to XnAP on Rel-17 eIAB (Samsung, Nokia, Nokia Shanghai Bell, Verizon, Qualcomm Incorporated, CATT, ZTE, Fujitsu, AT&T, KDDI, Lenovo, Motorola Mobility, LG Electronics)
	CR0532r4, TS 38.423 v16.5.0, Rel-17, Cat. B

	R3-211490
	CR on CP-UP separation for Rel-17 IAB (Nokia, Nokia Shanghai Bell, Samsung)
	CR0020r2, TS 38.420 v16.0.0, Rel-17, Cat. B

	R3-212837
	CP-based Congestion Indication for IAB Networks (Ericsson)
	CR0737r3, TS 38.473 v16.5.0, Rel-17, Cat. B

	R3-212971
	Inter-donor IAB migration (Huawei)
	CR0179r, TS 38.401, Rel-17, Cat. B

	R3-212888
	CP-based Congestion Mitigation for IAB Network (ZTE)
	CR0076r, TS 38.470, Rel-17, Cat. B




2.3.2	Remaining Open issues
35% of the items defined in the RAN3 WID objectives have been accomplished. All objectives from WID on enhancements to IAB for NR require further work.

2.4	RAN4
2.4.1	Agreements
RAN4#98bis-e
Agreement on Simultaneous operation of IAB-node’s child and parent links
Declaration is agreed to be considered for IAB-node to indicate whether to support simultaneous operation and/or new requirement to be introduced in Rel-17. 
· FFS on details
There is no agreement on whether the RF core requirement will be impact due to introduction of simultaneous operation between IAB-DU and IAB-MT. While it is identified that RF conformance testing need to be reviewed anyway.
· Further input on necessity on RF impact is encouraged in next meeting to justify the necessity.
· Include the conformance testing spec(TS38.716-1/2) in updated WID and address perf TU on RF session

Agreement on DC scenario
All companies provide feedback on this topic share the same understanding as:  Existing rel-16 IAB RF specification is compatible for DC scenario.
· This is not precluded further discussion on DC if new feature/scenario agreed in RAN1/2/3.
FFS:  RRM impact and signaling impact in next meeting 

Agreement on DL power control  
No new RF requirement is suggested due to DL power control enhancement on IAB node and gNB.

Agreement on CLI related aspect
It’s suggested that if no fundamentally change between rel-16 and rel-17 with respect to adjacent channel interference, Rel-17 IAB enhancement can leverage on Rel-16 CLI conclusion for RF perspective. 
·  Further discussion on CLI is not precluded if issue identified.   

RAN4#99e

Agreement on simultaneous operation of IAB-node’s child and parent links by SDM
No RF requirement impact identified on simultaneous operation including MT TX/DUTX, MT RX/DU RX, MT TX/DU RX and MT RX/DU TX.

FFS on scenario of IAB-MT and IAB-DU share the same antenna array to support IAB simultaneous operation by FDM way includes but not limits to below aspects:
· For case different beams applied for MT and DU FFS on feasible isolation between beams and associated RF impact.
· For case one beam shared between MT and DU FFS on
· Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
· RX power imbalance between MT and DU for simultaneous MT RX and DU RX
· Timing difference due to IAB-MT TA if any impact
· Whether simultaneous MT TX/DU RX and/or MT RX/DU TX can be removed for this scenario
· Others

Agreement on timing related enhancement 
No RF requirement impact identified for IAB which supports timing case#6 except TAE 
No RF requirement impact identified at least for IAB node which supports timing case#7 by separated RF chains between its own MT and DU. 

FFS for timing case#6 for below aspect:
· Regarding implication on donor BS and parent IAB: postpone the discussion for RAN1 input
· Regarding the TAE within IAB: FFS whether TAE between MT UL TX and DU DL TX needs to be defined 

Note: power imbalance is merged to discussion on Simultaneous operation of IAB-node’s child and parent links by FDM.

Agreed WF on RRM impact due to simultaneous operation of IAB Child and parent link 
RAN4 to further investigate the RRM impact of simultaneous operation and interference management with more RAN1 inputs

Agreed WF on RRM impact due to DC scenario 
Baseline assumption for RRM requirements for CA/DC is the same as in Rel-16. Any RRM requirements for DC/DC in Rel-17 may depend on agreements in the RF group.

Agreed WF on RRM impact for timing related enhancement 
RAN4 investigate if new transmission error requirement would be needed for case 6 timing enabling based on RAN1 agreements and also based on agreements in the RF session

2.4.2	Remaining Open issues
10% of the items defined in the RAN4 WID objectives have been accomplished. All objectives from WID on enhancements to IAB for NR require further work.
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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	Interdigital

	R2-2105801
	Latency enforcement, fairness  and congestion mitigation in multi-hop IAB
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