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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 #96bis
Extensions of SSBs for inter-IAB-node discovery and measurements
Agreements:
· The Rel-15 SSB mapping pattern within a half frame is reused for IAB node discovery and measurements

Agreements:
For IAB node discovery and measurements, at least the following information should be provided in STC
· SSB center frequency
· SSB subcarrier spacing
· SSB transmission periodicity
· 5, 10, 20, 40, 80, 160, 320, 640 subframes are supported.
· SSB transmission timing offset in half frame(s)
· The index of SSBs to transmit 
· The SSBs to be transmitted in the half frame
· FFS configuration information other than above
· FFS some of the parameters can have default values, e.g. reuse the same value of the cell-defining SSBs.
· Note: The detailed signaling design is up to RAN3.
Agreements:
For IAB node discovery and measurements, an IAB node DU can be configured with zero, one or multiple STCs.
· FFS the maximum number of STCs
· FFS the dependency of multiple STCs
Agreements:
· For IAB node discovery and measurement, the maximum number of SMTC windows that can be configured for an IAB node is 4.

Extension of RACH occasions and periodicities for backhaul RACH resources
Agreements:
The periodicity of a backhaul RACH configuration in frames takes the form x_iab = x * λ where:
· x is the periodicity of an existing RACH configuration,
· λ is a scaling factor taking values in {1, 2, 4, 8, 16, 32, 64} subject to the constraint x_iab ≤ 64.
Agreements:
The frame containing backhaul ROs is identified by (nSFN mod x_iab) = ((y + Δy) mod x_iab) where Δy denotes a time offset in frames taking values in the range from 0 to x_iab – 1.

Agreements:
The subframe (slot) number for a RO of a backhaul RACH configuration is identified by (Sn + Δs,) mod L, where:
· Sn is the subframe (slot) number of an existing RACH configuration,
· Δs denotes a time offset in subframes (slots) taking values in the range from 0 to L – 1, where L is the number of subframes (slots) in a frame.
NOTE: The usage of the terms subframe or slot is meant to align to the terminology used in the existing RACH configuration tables in TS 38.211, e.g. subframe in Tables 6.3.3.2-2 and 6.3.3.2-3, and slot in Table 6.3.3.2-4.
Agreements:
The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.
Agreements:
Partial overlap of ROs between RACH configurations used in two adjacent links (upstream towards the parent and downstream towards the children from an IAB node perspective) is allowed. 

Mechanisms for resource multiplexing among backhaul and access links
Agreements:
· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH).
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
· The IAB shall fulfill its performance requirements in terms of measurement and transmission of cell specific signals / channels.
· In case of NA or Soft not Indicated Available DU resources, for potential conflicting configuration between NA and Soft not Indicated Available DU resources and cell-specific signals/channels (e.g. SSB, SI, PRACH) configured at the DU, the following alternatives are to be considered (to be down-selected): 
· Alt 1): A resource with cell-specific signals/channels configured at DU shall not be configured as type NA or Soft without being Indicated Available. 
· Alt 2): If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
· FFS the cell specific signals/channels. The list may include (not necessarily an exhaustive list)
· SSB transmissions
· Broadcast system information
· Configured periodic CSI-RS
· PRACH resources
· Resources for scheduling requests
Agreements:
· An IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes.
· in the case the full DU resource configuration information of its child IAB nodes is not necessary, ensure that only the necessary configuration information is signaled to the IAB node.
· FFS the necessary configuration information.

Agreements:
· An explicit indication of availability of a Soft resource by the parent node makes the resource available to the child node, irrespective of the outcome of any implicit determination of availability by the child node. 
· The parent node does not need to be aware of the outcome of an implicit determination of availability of a DU Soft resources at a child node.

Mechanism to support the “case-1” OTA timing alignment
Agreements:
In order to align the DL TX timing of the IAB node with the DL TX timing of the parent node by setting DL TX timing of the IAB node (TA/2 + T_delta) ahead of its DL Rx timing, T_delta should be set to the (-1/2) of time interval at the parent node between the start of UL RX frame i for the IAB node and the start of DL TX frame i. 
· The setting of T_delta is not necessarily specified. 
· Note: The above setting of T_delta assumes that, for the same purpose, TA should be the time interval at the IAB node between the start of UL TX frame i and the start of DL RX frame i.
· Send LS to RAN4 for timing clarification. (Xinghua, Huawei)  R1-1905841, which is approved with the following updates:
· IAB_cCore
· Fix meeting location for the August meeting
· Fix the top blue box in the appendex from UL to DL
Final LS in R1-1905842

Agreements:
· In case the calculated TA/2 + T_delta at IAB node is negative, the IAB node should not adjust its DL-Tx timing. 


RAN1#97
Extensions of SSBs for inter-IAB-node discovery and measurements
Agreements:
All parameters in STC for inter-IAB-node discovery and measurement are provided explicitly, i.e. the default values for the parameters in STC will not be discussed further in RAN1.

Agreements:
The configurable values of the parameters in STC for IAB node discovery and measurement are provided in the following
· SSB center frequency: 
· ARFCN-ValueNR
· SSB subcarrier spacing: 
· FR1: 15khz, 30khz
· FR2: 120khz, 240khz
· SSB transmission periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms (agreed in RAN1 #96bis) 
· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]
· The index of SSBs to transmit (the SSBs to be transmitted in the half frame)
· Same as Rel-15
· FFS additional parameter(s) other than above

Agreements:
For IAB node discovery and measurement, the maximum number of STCs that can be configured for an IAB node DU per cell at one frequency location is 4.
· Note: this number does not include the cell-defining SSBs for initial access

Agreements:
Each STC is independently configured when multiple STCs are configured.
· Up to RAN3 to decide that if SSB index is common across two or more STC configurations, whether additional signalling optimization is necessary or not

Agreements:
The configurable values of the parameters in the SSB reception configurations including SMTC for IAB node discovery and measurement are provided in the following
· SMTC window periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
· SMTC window timing offset: 
· [0, ..., (number of subframes within SMTC window periodicity) – 1]
· SMTC window duration: 
· [1, …, 5] (subframes)
· FFS larger than 5
· List of physical cell IDs to be measured
· [cell ID 0, …, cell ID M-1 ]
· FFS value of M
· SSB-ToMeasure
· Same as Rel-15

Extension of RACH occasions and periodicities for backhaul RACH resources
Agreements:
The introduction of scaling factor for PRACH configuration period also scales the SSB-RACH association period and association pattern period accordingly.
Assuming the scaling factor to be λ, for IAB nodes table 8.1-1 of 38.213 gets modified to the following:
Mapping between scaled PRACH Configuration Period (x * λ) and SSB to PRACH Occasion Association Period
	Scaled PRACH configuration period (ms)
	Association period

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}



The definition of the SSB-RACH association pattern period for IAB nodes should be updated as follows: An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 640 msec.

Agreements:
The signaling design for the IAB specific backhaul RACH configurations is up to RAN2.
RAN1 has the following recommendations:
· The ability to configure the IAB specific backhaul RACH configuration additionally to the Rel 15 RACH configuration for access UEs is supported.
· If the IAB specific RACH configuration is not provided, RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access.
· Capability to configure IAB specific backhaul RACH configurations need to be provided for both CBRA & CFRA.

Mechanisms for resource multiplexing among backhaul and access links
Agreements:
For the semi-static DU resource configuration, the following is supported:
· The resources are configured on a per DU (cell) basis
· FFS: indication of additional supplemental per-link resource configurations of child DUs 
· Indication of D/U/F resources in the semi-static DU resource configuration includes the following:
· The flexibility to configure all of the slot patterns and formats supported by the existing Rel-15 TDD-UL-DL-Config RRC configurations and slot format table defined in Table 11.1.1-1 in TS38.213
· FFS: additional pattern durations than supported in Rel-15
· FFS: default resources or pattern
· New slot formats defined only for IAB nodes (DU and MTs) which begin with uplink slots, uplink symbols, or flexible symbols.
· Note: usage of these slot formats should be compatible with Rel-15 access UEs sharing the same link
· FFS: whether these slot formats also need to be included in the MT RRC configuration and/or SFI carried on DCI Format 2_0
· Indication of H/S/NA for the DU resource configuration is based on one of the following alternatives:
· Alt. 1: H/S/NA is additionally explicitly indicated per-resource type (D/U/F) in each slot
· To handle potential misalignment in time of the configured DU and MT resources when determining the validity of H/S/NA at the DU one of the following sub-alternatives need to be supported:
· 1a: H/S/NA is applied relative to the DU resource configuration (D/U/F) slot timing without considering the MT resource configuration or timing.
· FFS: definition of additional restrictions on the usage of the semi-static configuration (e.g. guard symbols) based on deployment scenario or DL/UL switching times within an IAB node, etc.
· FFS: How the CU can get information about the required guard symbols for a given DU configuration if needed
· 1b: H/S/NA is applied relative to the MT resource configuration (D/U/F) slot timing.
· FFS: Whether and/or how the CU will know the actual H/S/NA resources at the child DU
· FFS whether S is explicitly indicated or not
· 1c: H is applied relative to the DU resource configuration (D/U/F) slot timing. S is not explicitly indicated, but implicitly determined by the DU based on whether the corresponding MT configuration indicates the MT resources is F (DU-S). The remaining resources are assumed to be NA at the child DU.
· FFS: Whether and/or how the CU will know the actual S/NA resources at the child DU
· Alt. 2: NA is explicitly indicated as a resource type in each slot for both the DU and MT configuration. H/S is not explicitly indicated, but implicitly determined by the DU based on the corresponding MT configuration 
· FFS: how to handle the case where there is not a 1-1 mapping of DUs and MTs in the child IAB node
· Details of the F1-AP signaling design is up to RAN3
Agreements:
If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource (Alt. 2 from RAN1#96bis).
· The list of cell-specific signals/channels includes:
· resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;
· configured RACH occasions for receiving at the DU
· periodic CSI-RS transmission at the DU
· scheduled resource for receving SR at DU
· The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU

Conclusion:
The following alternatives are considered (to be down-selected in RAN1#98) for the explicit indication of the availability of soft resources:
· Alt 1) Indicate which MT resources are “IA” for the child DU (DU-IA)
· Alt 2a) Indicate DU-IA and MT resource type (MT-D/MT-U/MT-F)
· Alt 2b) Indicate DU-IA and DU resource type (DU-D/DU-U/DU-F)
· Alt 3) Jointly or separately indicate DU-IA, the DU resource type, and/or MT resource type 
· FFS: monitoring occasions for the explicit indication at the MT
· FFS: whether the processing time for applying an explicit indication at the child DU is defined or left to implementation.

Mechanism to support the “case-1” OTA timing alignment
Agreements:
In Rel-16, an IAB node is not expected to receive T_delta when the IAB node MT is not in RRC_Connected mode. 

2.1.2	Remaining Open issues
Roughly 60% of items defined in RAN1 WID objectives have been accomplished. The remaining WID objectives are:
· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:
· In the context of specification of extensions to Rel. 15 SSB for inter-IAB-node discovery and measurements:
· Determine whether or not potential conflicts between SSB Tx and SSB Rx (i.e. STC overlapping with SMTC), if allowed, need to be handled in the specification or left to implementation.
· In the context of specification of mechanisms for resource multiplexing among backhaul and access links: 
· Downselect method for semi-static configuration for IAB-node/IAB-donor DU resources. 
· Downselect method for dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU.
· In the context of specification of mechanism to support the “case-1” OTA timing alignment:
· Determine how T_delta is communicated to an IAB node.
· Determine when/how the DL Tx timing needs to be updated following the reception of an updated TA and/or T_delta value.
· Determine how the OTA synchronization method can be extended to the multiple parents case and the multiple synchronization sources case (e.g. in case a GNSS based synchronization source is also available).

2.2	RAN2
2.2.1	Agreements
RAN2 #105bis

Endorsement of IAB workplan, (R2-1903580)
Endorsement of CR#0153, rev 001, Baseline to TS 38.300 v15.4.0, Rel-16, Cat. B (R2-1905476)
Agreements from email discussion 105#45: IAB Miscellaneous (R2-1903581):
· The name of the “adapt’ is “Backhaul Adaptation Protocol” “BAP”
· 1-1 agreed with comments
Note: Proposal 1-1 on figure for IAB architecture has been captured as Figure 4.x.1-1 in running CR to 38.300 above.

· 1-2 agreed as baseline (can polish the wordings)
Note: Proposal 1-2 on the IAB architecture has been captured in sub-clause 4.x.1 in running CR to 38.300 above.

· 2 agreed with removal F1-U and F1-C from the figures
Note: Proposal 2 has been captured in sub-clause 4.x.2 in running CR to 38.300 above.

· 4 is agreed
Note: Proposal 4 states on backhaul configuration: 
The backhaul RLC channel and the adaptation layer are configured by the IAB-donor CU using F1-AP and/or RRC.

· 6 is agreed
Note: Proposal 6 states on flow control: 
Flow control is supported in both upstream and downstream directions in order to avoid congestion-related packet drops on IAB-nodes and IAB-donor DU. 
	•  In upstream direction, UL scheduling is considered baseline for hop-by-hop flow control. End-to-end flow control is FFS. 
•  In downstream direction, the NR UP protocol is considered baseline for end-to-end flow control. Hop-by-hop flow control is FFS.
  
· One method by which the IAB-node can reduce UL scheduling latency is through signalling of SR and/or BSR to its parent node, e.g., based on UL grants provided to child nodes and/or UEs, or based on SRs and/or BSRs from a child nodes or UEs.

· The IAB system should provide lossless end-to-end packet delivery. Enhancements to existing mechanisms, if needed, are FFS.

· 9 is agreed, with the understanding that intra-donor cases have priority.
 Note: Proposal 9 states on IAB-node migration: 
•	The IAB-node can migrate to a different parent node underneath the same or at a different IAB-donor CU. 
•	The IAB-node continues providing access and backhaul service when migrating to a different parent node underneath at least the same IAB-donor CU.
•	The IAB-donor CU controls IAB-node migration as baseline.
•	Uu handover and connection reestablishment procedures are baseline for migration of IAB-node MT.
•	During IAB-node migration, continuity of ongoing sessions should be provided, and packet loss should be minimized.

· 10, 11 are agreed
Note: Proposal 10 states on topological redundancy:
•  The IAB-node may have redundant routes with the IAB-donor CU.
•  NR DC is used to enable route redundancy for IAB-nodes operating in SA-mode. 
•  In this case, the IAB-donor CU controls the establishment and release of redundant routes.

Note: Proposal 11 on definitions has been captured in sub-clauses 3.1 and 3.2 in the running CR to 38.300 above.

Agreement on multi-connectivity:
· R2 assumes that the NR DC framework (e.g. MCG SCG related procedures) is used to configure dual radio links used as IAB BH links with two parent nodes.

Agreements on bearer mapping:
· Confirm that the intention is to support 1-to-1 and 1-to-N bearer mapping, for UE bearers, at least for UP. 
· For user plane, The UL mapping in the IAB access node to BH RLC channels should be based on the knowledge about UE bearers (identified with GTP TEID) 
· For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.
· FFS if the mapping should also consider DSCP/Flow labels (e.g. as an intermediate step).
· Observation: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel. 
· FFS: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel could also take into account some ID(s) (from Adaptation Layer). 
· The above two Bullets are applicable for all types of traffic (e.g. UP, CP, OAM).


Agreements on BAP routing:
· Routing delivers a packet to a destination node by selecting a next backhaul link among given multiple backhaul links at an IAB node and an IAB donor node as a baseline.
· “Destination IAB node/IAB donor-DU address” and “Specific path identifier” (carried in the BAP) are considered as candidate for route identifier for routing at an adaptation layer. Additional required information for routing is FFS.
· “Destination IAB node/IAB donor-DU address” and/or “Specific path identifier” is unique within an IAB donor-CU. 
· FFS what ID is used to identify the egress link (next hop link) in routing table. C-RNTI alone will not be used for this purpose. 
· Load balancing by routing by Donor CU shall be possible
· Local selection of path/route is done at link failure, other cases FFS

RAN2 #106

Endorsement of IAB workplan, (R2-1906415)
Agreements: LS from RAN3 (R2-1905426)
·  R2 has not found problems with the CUDU addressing limitation of 20 bits per IAB node connected to the Donor DU

Agreements: Reply to LS from RAN3 (R2-1908154)
Agreements: NSA and multi-connectivity
· NR-DC framework for IAB nodes PDCP is not supported for BH RLC channels, so any PDCP related functions like “split bearer” is not supported, For routing etc BAP is used.
· In Rel-16, the d’ option is supported
· For IAB node using EN-DC, from BAP and backhaul RLC channels point of view, this is a single link deployment (BAP route only by NR link). 
· It is FFS whether to support the option 2, e.g. to keep Control Connection with a Donor which is an SN at link break. 

Agreements: BAP Layer - Functions
· The below lists the functions of BAP (initial, might not be complete)
	F1: Retrieve packets from ingress RLC layer
	F2: Deliver packets to egress RLC layer
	F3: Retrieve packets from upper layer
	F4: Deliver packets to upper layer
	F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
	F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
	F7: Selection/addition of BAP identifiers for packets received from upper layer

Agreements: BAP Layer - Routing
· The BAP routing id (carried in the BAP header) consists of BAP address and BAP path ID. Encoding of the path ID in the header is FFS.
· Each BAP address defines a unique destination (unique for IAB network of one Donor , either an IAB access node, or the IAB donor)
· Each BAP address can have one or multiple entries in the routing table to enable local route selection. Multiple entries is for load balancing, re-routing at RLF. For load balancing still FFS what is decided locally and/or decided by the Donor.
· Each BAP routing id has only one entry in the routing table.
· The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.

2.2.2	Remaining Open issues 
[bookmark: _Hlk531191596][bookmark: _Hlk531191940]Roughly 30% of items defined in WID objectives have been accomplished. The remaining open issues are: 
· 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 #103bis
Endorsement of IAB workplan, (R3-191314)
Endorsement of BL CR to 36.413, (R3-192046)
Endorsement of BL CR to 38.401, (R3-192162)
Endorsement of BL CR to 36.423, (R3-191175)
Endorsement of BL CR to 36.470, (R3-192161)
Endorsement of BL CR to 38.473, (R3-192056)
Endorsement of BL CR to 38.413, (R3-191172)

Agreements: IAB-node indication
· IAB node indication to CN – to be signaled in INITIAL UE MESSAGE (details FFS)
· No need for explicit indication over F1AP from donor CU to parent DU
· IAB node indication is transferred over Xn/X2 HO signaling (i.e. the HO of the IAB node itself)


Agreements: BH RLC channel management
· An F1AP procedure is used to configure BH RLC channels (detailed info up to RAN2); FFS whether it’s a new procedure or an existing one

Agreements: BH RLC channel establishment procedure 
· TP to running CR for TS 38.401 (R3-192165)

Agreements: IAB-node DU IP address allocation

· DU IP address needs to be different from MT IP address
· DU IP address needs to be routable
· IAB-DU IP address may be assigned by donor DU or by donor CU; if assigned by donor DU, DHCP is used (donor DU may act as DHCP server or as DHCP proxy)

Agreements: IAB-node release procedure
· The existing NAS Deregistration procedure shall be reused for the IAB node release procedure.
· The existing NGAP UE Context Release procedure can be reused for releasing the MT context in the RAN.
· For the disorderly release case, it should be left to network implementation how to cope with the issue of hanging contexts.
· TP to running CR for TS 38.401 (R3-192175)

Agreements: User-plane
· For 1:1 mapping, the use of GTP tunnel ID to identify a DRB between donor CU and donor DU is confirmed
· LS to RAN2 on confirmation of use of IPv6 Flow Label space for 1:1 bearer mapping (R3-192087)
Working assumption: User-plane
· Adopt IPv6 flow labels for 1:1 mapping; FFS whether to also use DSCP

RAN3 #104
Endorsement of IAB workplan, (R3-192476)
Endorsement of BL CR to 36.413, (R3-192619)
Endorsement of BL CR to 38.401, (R3-192621)
Endorsement of BL CR to 36.423, (R3-192620)
Endorsement of BL CR to 36.470, (R3-192411)
Endorsement of BL CR to 38.473, (R3-192412)
Endorsement of BL CR to 36.413, (R3-192622)
Agreements: IAB aspects of RAN architecture 
· TP for BL CR for TS 38.401 – (R3-193175)

Agreements: IAB-node integration procedure
· TP for BL CR for TS 38.401 – (R3-193176)

Agreements: Parent-node selection
· OAM options are not precluded
· WA: Parent node selection is performed via legacy handover/redirection mechanisms (i.e. opt4); enhancements to existing mechanisms enabling opt4, if necessary, are not precluded

Agreements: OAM for IAB-node
· Specify in Stage-2 that option A (using PDU-session/PDN-connection by IAB-node MT) and option B (IP connectivity via BH BAP layer) is allowed

Agreements: BAP layer config
· F1AP signaling is used to configure DL forwarding; FFS whether UE-associated or non-UE-associated
· After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)
· TP on BH RLC channel management for BL CR for TS 38.473 – (R3-193180)

Agreements: Backhaul Mapping and QoS
· Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported
· Adopt IPv6 flow labels for 1:1 mapping (in conjunction with the IAB node IP address); the use of additional information to differentiate bearers is not precluded

Working Assumptions: Backhaul Mapping and QoS
· For N:1 mapping, both DSCP-based and IPv6 flow-label based mapping may be used in donor DU for DL
· They may coexist in the same network


2.3.2	Remaining Open issues
Roughly 40% of items defined in RAN3 WID objectives have been accomplished. The remaining open issues are: 
· 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
2.4.1.1 RF Agreements
RAN4 #90bis
Agreement: Work plan for RAN4 #91 is agreed 
Agreement: From RAN4 perspective, IAB node operating in NR SA can be started first.
Agreement: IAB node specifications should support the below FR2 NR bands.
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD



· For new FR2 bands introduced in future, RAN4 will discuss the introduction of new FR2 bands into IAB specifications after RF requirements for FR2 bands are completed. 
· Introducing FR1 band(s) in IAB specifications are not precluded. Further discussion on introduction of FR1 bands is needed. 
· Companies are encouraged to bring the analysis for introducing FR1 band(s) in IAB specfications.  

Common understanding: 
· Re-use BS RF requirements for IAB access link is a starting point  
· Whether all the BS classes will be supported for IAB access link will be further discussed 

RAN4 #91
Agreement: No impact to the existing BS and UE RF requirements and RF performance requirements due to the introduction of IAB 
Agreement: Introduce FR1 NR bands n41 and n79 in the IAB node specification. 
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	TDD



· Whether the 1-C BS type will be considered for FR1 is FFS

Agreement: Add EMC requirements of an IAB-node into the IAB work item

Agreement: Layout 1:
	Layout for nodes
	IAB network: Two layer
Macro layer: Hex. Grid (3 sector) (all macro BSs are IAB-donors)
19 sites  
Micro layer: 1 micro BSs per macro BS
1. Random drop (All micro BSs are all outdoor and are IAB-nodes)
2. Drop micro nodes in a circle with center at 40m and radius of 20m

Victim network
1. Macro layer: Hex grid 3 sector coordinated layout (0% grid shift) – Rel.15 legacy network
2. Same as aggressor


[image: ]

Orientation: Highest gain towards donor


	Inter-BS distance 
	Macro layer: 200m FR2, 500m FR1

	Minimum distance between Micro BS
	40m

	Minimum distance between Macro BS and UE
	10m

	Minimum distance between Micro BS and UE
	10m

















Agreement: Layout 2: (only FR2)
Tri-sectorial hexagonal micro layout with 1 donor node. IAB nodes are connected to donor node through single or multiple hops

	Layout for nodes
	IAB network: 
Micro layer: Hex tri-sectorial
Number of IAB-donors (Ndonor): 1
Number of IAB-nodes is 19 – Ndonor

Victim network
1. Micro layer: Hex tri-sectorial – grid shift derived from minimum distance(20meters and 40 meters)
2. same as aggressor



[image: cell_layout2]

IAB-node and Micro BS are assumed to have 3 panels with 120 degree shift relative to each other. 
Use the same assumption as RAN1:
The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.


	Inter-BS distance 
	Micro layer: 200m




Agreement: Layout 1: All micro IAB nodes are IAB-MTs and study will investigate at least interference on UL to the macro gNB receivers. 
Agreement: Layout 2: IAB nodes transmitting BH in UL slots or DL slots
Agreement: Victim system:
1. Legacy Rel.15 NR(no IAB nodes) : All micro IAB nodes are IAB-MTs and study will investigate at least interference on UL to the macro gNB receivers
2. Same layout as aggressor with IAB nodes deployed: study will investigate at least IAB-MTs DL reception

Agreement: RAN4 to assume the same TDD pattern between two adjacent channel operators.
Agreement: Scenario 1:
In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
· IAB DU transmission / IAB MT reception: DL time slots 
· IAB MT transmission / IAB DU reception: UL time slots
Agreement: Scenario 2: (only Layout 2)
In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
· IAB DU transmission / IAB MT reception: DL time slots
· IAB MT transmission / IAB DU reception: DL time slots

Agreement: The following half duplex constraints will apply to all the IAB nodes of the network:
1. MT and DU operations (resource usage) are TDM-ed at each site
2. Each site is only Tx-ing or Rx-ing on different interfaces – Layout 2 and Scenario 2
3. DU is able to support multiple cells (and therefore multiple sectors) only if the cells are synchronized, i.e. different sectors of the same site cannot be simultaneously transmitting and receiving.
Table 1. Aggressor: IAB Network, Victim: NR Network
	Layout
	Scenario
	Aggressor system
	Victim system

	1
	1
	UL: (IAB-MT) -> (IAB-Donor)
	UL: UE -> gNB

	2
	1
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)
	UL: UE -> gNB

	
	
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE
	DL: gNB->UE

	
	2
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)
	DL: gNB->UE

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)



Table 2. Aggressor: NR Network, Victim: IAB Network
	Layout
	Scenario
	Aggressor system
	Victim system

	1
	1
	UL: UE -> gNB
	UL: (IAB-MT) -> (IAB-Donor)

	
	
	DL: gNB->UE
	DL: (IAB-Donor)->(IAB-MT)

	2
	1
	UL: UE -> gNB
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)

	
	
	DL: gNB->UE
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE

	
	2
	DL: gNB->UE
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)



Table 3. Aggressor: IAB Network , Victim: IAB Network
	Layout
	Scenario
	Aggressor system
	Victim system

	1
	1
	UL: (IAB-MT) -> (IAB-Donor)
	UL: (IAB-MT) -> (IAB-Donor)

	2
	1
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)

	
	
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE

	
	2
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)



Agreement:
Target SNR and maximum output power
IAB node-MT:
· SNR target: 22dB [upper limit of shannon curve]
· γ = 1
Legacy NR UE: 
· SNR target: 15 dB
· γ = 1
Agreement:
Power control
MT for UL transmissions: Yes 
DU for DL transmission: No
Agreement: Map SINR into throughput with the legacy shannon equation

Agreement: Re-use the pathloss model between parent/donor IAB node DU and child IAB node MT agreed in RAN1 in TR 38.874
The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.
N=3 intra-operator serving cell
N=1 for all others
Agreement: BS and UE antenna modelling

Table 4. FR1 BS antenna modelling for macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 8, 1) 
Note 1,2


	(dv, dh)
	(0.8λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.




Table 5. FR1 BS antenna modelling for micro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 8, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	0°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.




Table 6. FR2 BS antenna modelling for macro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 16, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



Table 7. FR2 BS antenna modelling for micro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 16, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	0°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



Table 8. FR2 UE antenna modelling
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	 

 

	Antenna element horizontal radiation pattern (dB)
	 

 

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	UE antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 2, 2, 1) 
 

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



FR1 UE antenna modelling
Isotropic antenna with 0dBi gain 
Agreement: System level parameters

	Parameters

	Duplex mode
	TDD

	Frequency range
	FR1: 4.9GHz – FR2: 30GHz

	Beamforming
	FR1: Yes – FR2: Yes

	Simulation bandwidth
	100MHz for FR1
200MHz for FR2

	Number of UEs in the network
	FR2: 1 active UE/sector
FR1: 3 active UEs/sector

	gNB Tx power 
	33 dBm for FR2 macro and micro 
46 dBm for FR1

	IAB node Tx power
	33 dBm for FR2, PC is TBD for Scenario 2 for MT link
38dBm for FR1 (medium range power limit)

	 gNB antenna height 
	 25m for macro cells and 10m for micro cells

	IAB node antenna height 
	25m for macro cells and 10m for micro cells 

	 gNB receiver noise figure
	 10dB for FR2
 5dB for FR1

	IAB node receiver noise figure
	10dB for FR2
5dB for FR1

	UE Tx power (dBm)
	FR2: 22.4dBm EIRP (13.4dBm conducted)
FR1: 23dBm (conducted)

	UE noise figure (dB) 
	10




Agreement: Simulation methodology
Layout 1: Optimum orientation between parent and child
Layout 2: Antenna orientation based on planned macro layout
Topology is based on RSRP(based on PL and antenna gain)
FFS activity factor

2.4.1.2 RRM Agreements
RAN4 #91
· Range and granularity of T_delta:
· At least the following factors need to be considered for deciding the range and granularity of T_delta:
·   Errors associated with the existing TA mechanism (in Rel-15):
· Bias in NTA.
· TA command resolution.
· The granularity of T_delta shall be finer than the granularity of TA command. 
· IAB OTA synchronization:
· Option 1: Do not specify OTA synchronization (OTA-S) accuracy for IAB node.
· Option 2: Specify OTA-S accuracy for IAB node.
· Factors impacting OTA-S accuracy need to be considered for deciding one of the options.

· Access Link (AL):
·  A UE served by an IAB node on the access link (Uu) shall meet existing RRM requirements for the access link (Uu) defined in 38.133 and 36.133 (related to EN-DC or NE-DC). 
· No additional requirements related to UE operation on the access link are needed.
· Backhaul link (BL):
· It is FFS whether any RRM requirement need to be specified for IAB node and identify type of RRM requirement(s) (if need to be specified).

2.4.2	Remaining Open issues
Roughly 15% of items defined in RAN4 WID objectives have been accomplished. The remaining open issues are: 
· 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
RAN2 sent an LS to SA2/SA5 to indicate impending work to capture impact of IAB on CN (R2-1905247). 
SA3 has started independent SI and WI to assess IAB security. 

NOTE: This section should also flag any critical dependencies that need TSG attention. 
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