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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 #104-e

Agreement
Send LS response to RAN3 that both inter-donor multi-parent scenarios (Scenario 1 and Scenario 2) can be supported in Rel-17 with support for inter-donor resource coordination (e.g. DU H/S/NA and DL/UL resource configurations) in RAN3 specification.
· The reply LS to R1-210004 (RAN3) is endorsed in R1-2101880.

Agreement
Support indication/reporting of information between an IAB node and its parent node to assist in the determination of the applicability of a given multiplexing capability in case of simultaneous operation. The following solutions are considered (other solutions not precluded):
· Temporal applicability of a given multiplexing capability 
· Time/frequency resource restrictions (e.g. access vs. backhaul links, DL vs. UL resources)
· Indications of conditions/reporting information required to realize the given multiplexing capability, (e.g. timing mode, power control, guard symbols, etc.)
FFS: channels/signals used for indicating/reporting information

Agreement
Further study whether/how to manage resources in the spatial domain. Candidate solutions are:
· Dynamic signaling between parent and child nodes for using/restricting/sharing antenna panels/beams
· Beam management / multi-panel enhancements for simultaneous operations
· Extension of H/S/NA resource indication to the spatial domain
Other solutions are not precluded.

Agreement
Regardless of simultaneous operation, the same cell-specific/semi-static signals and channels of the IAB-DU considered as hard time/frequency resources in Rel-16 are also considered as hard time/frequency resources in Rel-17.
· FFS: IAB-MT behavior in case of conflicts between cell-specific signals/channels and other resource configurations of the IAB-MT (e.g., dedicated slot configurations)

Agreement
The following are considered to support at least inter-band inter-carrier scenarios in Rel-17:
· Solutions to address resource coordination/scheduling collision issues between parent nodes including TDD configurations and resource type indications at least in case of intra-donor CU multi-parent scenarios 
· Consider Rel-16 CA framework as starting point
· Solutions for scheduling collision between two parent DUs due to indication of the resource availability for soft symbol(s) to the IAB-DU(s) by DCI format 2_5
· Solutions for scheduling collision between two parent DUs due to indication of the slot format by DCI format 2_0
· FFS: Whether or not separate solutions are required for resource coordination in case of inter-donor CU multi-parent scenarios
· Per-backhaul link (e.g. per child IAB-MT link) resource configurations in addition to per-DU resource configurations
· FFS: Enhancements to indication of soft resource availability from child node to parent node(s)
· FFS: Additional restrictions on simultaneous operation and/or multiplexing
· FFS: Whether the above solutions are also applicable for intra-band inter-carrier scenarios and whether additional solutions are required (e.g. RAN2 and RAN4 work related to adding band configuration and RRM requirements for intra-band inter-carrier NR-DC or updating related UE/MT capabilities for NR-DC so that they are applicable for intra-band inter-carrier NR-DC)

Agreement
Further consider until RAN1#104bis-e whether to support 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, including the following aspects:
· Granularity for frequency domain resources within a carrier (starting point is a set of N RBs with FFS: value of N >=1)
· Relationship with Rel-16 DU resource type indications in case of coexistence between TDM and FDM operation, including time-granularity of switching between multiplexing options to ensure backwards compatibility with Rel-16 IAB nodes and avoid impact on access UEs and their RRC configurations at CU
· In case frequency-domain extension is supported for soft resources, enhancements for DCI format 2_5 to support dynamic indication of availability for soft frequency resources. 
· Alt. 1 Separate indication of time and frequency resources 
· FFS: different field, RNTI or different DCI
· Alt. 2 Joint indication of time and frequency resources 
· FFS: backwards compatibility with Rel-16
· FFS: Extension of FDM across carriers
· FFS: Restrictions on band/minimum bandwidth for FDM operation (e.g. FR2 100MHz+ etc.)

Agreement
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment

Agreement
Switching between Case 1, Case 6, and Case 7 timing is supported.
· FFS whether Case 6 and Case 7 timing shall be restricted to certain resources, e.g. excluding resources used for access or TDM backhaul
· FFS details on switching including the switching conditions
· FFS relationship between switching timing modes with the usage/indication of different resource multiplexing modes
· FFS whether Rel-16 OTA synchronization shall be enhanced to support switching timing modes

Agreement
RAN1 to further study whether the legacy UL power control mechanism (including PHR) is sufficient for an IAB-node operating in an enhanced multiplexing mode.
· FFS: if not (i.e., the legacy mechanism is not sufficient), support an IAB-node indicating information to assist with its UL power control.

Agreement
Support an IAB-node indicating information to assist with the DL power control of its parent-node towards the IAB-node without mandating an expected behavior at the parent node.
· Note: At least the assistance information is for supporting the simultaneous operation within the IAB-node to avoid power imbalance
· FFS: type of assistance information (e.g., desired received power, power adjustment, preferred CSI-RS resource)
· FFS: whether this information is provided to the parent-node, the CU, or both.
· FFS: applicability of the assistance information (e.g. relation to beams or multiplexing modes)
· FFS: the channel carrying this assistance information

Conclusion
In Rel-17, RAN1 will not specify specific mechanisms for intra-IAB-node interference (self-interference) management. 
· Self-interference can be handled by the implementation or via using the available techniques defined, or to be defined in Rel-17, that can commonly be used for other interference scenarios as well. 

Agreement
RAN1 to select among the following options to support DU-to-DU measurement and report.
· For DU-to-DU CLI measurement:
· Option 1.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Option 1.2. enhanced legacy DU-based measurement procedures (e.g., enhanced Rel-16 RIM)
· Option 1.3. enhanced MT-based measurements (e.g., MT-based CLI, MT RRM measurements)
· For DU-to-DU CLI report:
· Option 2.1. no specific mechanism is specified (e.g., it is handled by the implementation, or the available techniques)
· Option 2.2. enhanced legacy DU-based report (e.g., enhanced Rel-16 RIM)
· Option 2.3. enhanced MT-based report (e.g., MT-based CLI, MT RRM measurements)

Agreement
RAN1 to decide whether to enhance interference mitigation through information exchange to support beam-management at the parent or child node in RAN1#104bis-e
· FFS: reporting of desired beams for reception in DL or desired beams for transmission in UL by the IAB node for a given multiplexing mode
· FFS: indicating applicable beams in DL or beams in UL for a given multiplexing mode.


2.1.2	Remaining Open issues 
30% 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 #113-e

Agreements on outgoing LS:

LS on DAPS-like solution for service interruption reduction in Rel-17 IAB agreed in R2-2102364.

Agreements on enhancements to improve topology-wide fairness multi-hop latency and congestion mitigation
· RAN2 will not further discuss ways of evaluating success of any fairness mechanisms that may be introduced, beyond the already agreed definition of topology-wide fairness and its variants.

· Chair: On the agreed issues below, the agreement doesn’t mean that we have agreed that there need to be a solution for it in R17. Furthermore, liberal interpretation of the text is ok. 

· ISSUES: eIAB work on topology-wide fairness will focus on the following issues
· IF-1: The scheduler of an IAB node does not have all the information needed (e.g. link quality across multiple hops) to make appropriate upstream or downstream scheduling decisions which take into account the overall route link quality (such as e.g. using downstream link quality measurements to adjust the scheduling weights so as to achieve proportional fairness for different bearers/RLC channels across multiple child-IAB nodes)
· IF-2: Congestion conditions on BH RLC channels carrying UE bearers with same or similar QoS requirements can be unbalanced and some channels may even be congested, thereby leading to some users experiencing longer latency and violating fairness requirement.
· IF-4: IAB node cannot give more resource to those BH RLC CHs that aggregate more bearers and/or carry bearers with higher load per bearer (i.e. IAB node cannot give more resource to those BH RLC CHs with higher aggregate load)

· ISSUES: In the first instance, eIAB work on multi-hop latency will focus on the following issues:
· IL-1: IAB node cannot help ensure that overall or remaining PDB is met for a packet (e.g. by prioritizing bearers with higher number of hops), as it does not have a latency reference for the packets being scheduled, resulting in packets with the same QoS requirement ending up with different latency
· IL-2: IAB node may need to report joint buffer status for LCHs which have rather differing QoS requirements, due to the current (Rel-16) limit on the number of LCGs
· IL-3: Buffer size calculation for pre-emptive BSR may differ for nodes of different vendors as it is left to implementation in Rel-16
· IL-5: The CU is unable to put bearers with lower PDB on routes with less congestion risk (higher resource efficiency) or which are RLF-free
· IL-6: The CU is unable to configure routing based on actual (real-time) latency per BH RLC channel

· R2 has concluded that there is sufficient interest among companies to address the following two issues:
· IC-1: Long-term downstream congestion on a single link cannot be alleviated using existing Rel-16 DL HbH flow control mechanisms, without having to rely on dropping packets 
· IC-7: CU (not having knowledge of local congestion conditions) cannot update the routing path that is experiencing congestion.
· Both IC-1 and CI-7 are related to RAN3. RAN3 seems to also work on this, so to what extent R2 shall work on this is currently not clear. 


Agreements on topology adaptation enhancements:

· RAN2 to discuss CHO and start with intra-donor CHO until RAN3 has made progress on inter-donor IAB-node migration.
· R2 confirm the intention Rel-16 CHO is / can be used for IAB-MT (FFS whether any modification is needed). 
· R2 assumes that Rel-16 specification is the baseline for the configuration of default route, IP address(es) and target path for intra-donor CHO.
· RAN2 to support type-2/3 RLF indication (FFS specified behavior(s) TS impact, FFS details).
· Type-2 RLF indication may be used to trigger local rerouting 
· Type-2 RLF indication may be used to trigger deactivation of IAB-supported in SIB 
· Type-2 RLF indication may be used to trigger deactivation or reduction of SR and/or BSR transmissions 
· Local rerouting can be triggered by indication of hop-by-hop flow control. Further details, e.g., on trigger information, trigger conditions, role of CU configuration, are FFS.
· RAN2 considers inter-donor-DU local rerouting to be in scope

2.2.2	Remaining Open issues 
10% 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 #111-e

Agreements on IAB-node procedure details:
· WA: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors; DAPS-like solution is not precluded

· Liaise RAN2 to discuss use cases, functionality, and protocol stack of DAPS-like solutions for IAB.

· RRC Reestablishment procedure of the migrating (top-level) IAB-MT is BL for inter-donor RLF recovery of a single-connected IAB-node

· For a single-connected IAB-MT: 
· The procedure for inter-donor migration of a (top-level) migrating IAB-MT supports:
· reuse Xn handover procedure of the (top-level) migrating IAB-MT between two parent nodes connected to different IAB-donors, and
· the migration of F1 transport path for the collocated and all descendent IAB-DUs (i.e. the anchor nodes for the logical F1 connection do not change)

· Inter-donor migration may terminate after top-level IAB-MT migration

· WA: Migration of collocated IAB-DU after the migration of the (top-level) migrating IAB-MT, is not precluded.

· If collocated IAB-DU is migrated, the Inter-donor migration procedure involves, among others: 
· the establishment of an F1-C association to the target donor, and 
· the context migration of the IAB-DU’s UEs and child IAB-MTs to the target CU.

· Xn signaling for IAB-MT’s migration may include information for the migration of F1 transport to the target path such as new IP addresses and/or default mappings; default mappings are used for F1-C and non-F1; exact XnAP procedure to be used is FFS

· For CU-based IP address allocation: 
· Xn: The following information is needed from source donor CU to target donor CU 
· information about IP address(es) requested for the IAB node (in RRC container) 

· Xn: The following information is needed from target donor CU to source donor CU:
· IP address(es) allocated to IAB node (in RRC container)

· F1: The target donor CU may obtain IP address(es) from the target donor DU (current Rel-16 procedure)


· FFS whether target donor may also explicitly signal IP addresses in the Xn message to the source donor-CU

· One common inter-donor topology transport mechanism should be defined for all scenarios where traffic between a donor and an IAB DU traverses the network under another donor; FFS whether it is possible to achieve a common signaling design for all scenarios

· For an MT with simultaneous connectivity to two IAB-donors, per-F1-U tunnel load balancing should be supported

· For an IAB-MT with simultaneous connectivity to two IAB-donors, it should be possible to keep its collocated IAB-DU, all UEs and descendent nodes at donor 1 while routing their F1-U connections via the top-levelmigrating IAB-MT’s link with donor 2.

· When the IAB-node performs RLF recovery via RRC Reestablishment at a new IAB-donor-CU, ongoing F1 transport connections of the IAB-node and its descendent nodes with the original donor may be retained and rerouted via the recovered path

· For the recovery of RLF occurring on one link for an IAB-MT with simultaneous inter-donor connectivity, all traffic can be rerouted to the other path without need for IAB-DU migration. 

· LS to RAN2 on DAPS like solution agreed in R3-211326


Agreements on CHO and DAPS:
· Rel-16 CHO is supported for INTRA-donor migration of IAB-MT

· FFS whether the descendant nodes and UEs receive RRC reconfiguration messages before migrating IAB node connects to target path

· RAN3 further studies “DAPS-like” solution after RAN2 has conclusions


Agreement on reduction of service interruption:

· For intra-donor migration:
· Use concurrent TNL migration of all descendant nodes during intra-donor topology adaptation to reduce interruption time. 
· Consider the following options to support transferring RRCReconfiguration for descendant IAB over source path 
· Sol1: the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.
· Sol2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT, and it is only executed when a prerequisite step is satisfied/performed.
· Sol3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT, and is executed by the child IAB-MT upon reception. 
· Sol4: by CU proper implementation. CU control the time to send RRCreconfiguration for each descendent IAB-node, the parent node of each IAB-node does not need to buffer their RRCReconfiguration, and each IAB-node can apply the RRCReconfiguration just when receiving it.
   
· Agree inter-donor-DU re-routing can be used to address UL packet loss. FFS on other enhancement when re-routing cannot address UL packet loss or re-routing is unavailable; FFS on enhancement to address unnecessary DL transmission

· WA: MOBIKE can be used to reduce service interruption during Intra-Donor-CU Inter-Donor-DU Topology Adaptation. FFS whether it affects RAN3 specification. 

· LS to SA3 on using MobIKE in IAB system agreed in R3-211297

Agreements on topology redundancy:
CP-UP separation:
· R3-211327 CR to TS 38.423 on CP-UP separation over Xn for Rel-17 IAB endorsed as BL
· R3-211329 CR to TS 38.420 on CP-UP separation over Xn for Rel-17 IAB endorsed as BL

· To support CP-UP separation, the node terminating F1 interface for the IAB-node determines the transfer path of F1-C traffic

Inter-donor topology redundancy:
· LS to RAN2 on inter-donor topology redundancy agreed in R3-211331

· In Rel-17, RAN3 agrees to support the following scenarios for inter-donor topology redundancy with the principle that an IAB-DU only has F1 interface with one Donor-CU:
· Scenario 1: the IAB node is multi-connected with 2 Donors.
· Scenario 2: the IAB node’s parent/ancestor node is multi-connected with 2 Donors.

· The F1-terminating donor initiates the traffic offload to the other donor’s topology
· 
· To support the bearer mapping across two topologies at the boundary IAB node, the non-F1-termination donor CU needs to provide the ingress BH RLC CH ID(s) for DL traffic and egress BH RLC CH ID(s) for UL traffic to the F1-termination donor CU.
· 
· The boundary IAB node belongs to two topologies of two donor CUs

· Inform RAN2 to consider the following options for BAP routing across two topologies, i.e.,
· opt1 OAM based solution
· opt3 routing via a new unique identity (e.g., extended BAP address with CU component, separate set of (e)LCIDs)
· opt4 BAP header rewriting based on BAP routing ID at e.g. the boundary node
· opt5 BAP header rewriting based on IP header at, e.g., the boundary node (seems to also impact RAN2)

· Both F1-termination node and non-F1-termination node can assign IP address(es) to the boundary IAB node

· In inter-donor topology redundancy, the granularities of the load balancing is per TNL association for F1-C traffic.

· The BH RLC channel management for each BH link is controlled by the CU who controls the topology containing the BH link.


Agreements on congestion mitigation:
· The CP-based congestion indication may contain reporting:
· per BAP routing ID and/or
· per child link and/or
· BH RLC CH ID
(downselection is FFS).

· The CP-based congestion indication reuses the F1AP GNB-DU Status Indication procedure.
· The CP-based congestion indication pertains to DL congestion.

· Consider the following two options for the UP-based approach to IAB congestion mitigation:
· No enhancements;
· Packet marking-based approach.
· CR to BL TS 38.473 CP-based congestion indication for IAB agreed in R3-211330

Agreements on multi-hop performance:
· To address the potential UL packet discarding problem in inter-donor-DU re-routing case, discuss the following solutions (the case where donor DUs belong to different CUs is not precluded):
· The target IAB-donor-DU is provided with the source IP address of re-routed packets
· Suspend/disable the source IP filter in target IAB-donor-DU and transport network node(s)
· Only allow re-routing among a configured subset of IAB-donor-DUs, where source IP filtering is not activated.

· In the inter-donor-DU re-routing case, the issue 2, i.e. how to achieve BAP routing towards the target donor DU for re-routed packets: wait for RAN2 progress

· LS to RAN2 on BAP routing for inter-donor-DU rerouting agreed in  R3-211298

2.3.2	Remaining Open issues
15% 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
None. Work has not yet started.
2.4.2	Remaining Open issues
All objectives from WID on enhancements to IAB for NR.

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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