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1	Introduction
IAB Rel.17 WID [1] has following objectives led by RAN1:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· 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.

In RAN1 #102-e/103-e meetings [2-9], several agreements related to resource multiplexing were made and they are captured in Annex I. In this contribution, we discuss detailed enhancements to the resource multiplexing between child and parent links of an IAB node. The multiplexing cases for simultaneous DU and MT operation are named as
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 

Section 2 focuses on simultaneous half-duplex operation of the child and parent links (Case A and B). We see the full duplex support (Cases C and D) as an implementation issue. There is the interference from DU Tx to MT Rx or from MT Tx to DU Rx, and we see nothing to specify for resource allocation that would help solve this problem.
Section 3 discusses resource allocation enhancements related to dual connectivity scenarios.
2	Multiplexing operations of the child and parent links       
2.1	Case A/B: Semi-static and dynamic resource allocation mechanisms
With TDM operation, IAB node MT and DU are not active simultaneously: MT DL Rx, MT UL Tx, DU DL Tx, and DU UL Rx take place in different symbols. With SDM/FDM half-duplex operation (multiplexing Case A and B) MT and DU may be transmitting or receiving simultaneously. FDM operation means that MT and DU are receiving or transmitting at different frequency resources while with SDM the DU Rx/Tx is spatially isolated from MT Rx/Tx. 
A RAN1 #102-e agreement is:
Agreement
The Rel-16 semi-static and dynamic resource allocation mechanisms are the starting point for supporting Rel-17 multiplexing cases. 
· FFS: Applicability for different IAB-DU resource types
· [bookmark: _Hlk54023164]FFS: Cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT     

The first of the above points refers to the Hard (H), Soft (S), and Not Available (NA) character of DU symbols, and RAN1 #103-e further agreed to reuse Rel-16 framework by the following, 
Agreement
The Rel-16 IAB-DU resource types (Soft/Hard/NA) are the starting point for supporting resource multiplexing for simultaneous operation cases in Rel-17. 
· FFS: Whether resource type definitions need to be extended to frequency domain resources 
· FFS: Coexistence of simultaneous operation resources and TDM resources
· FFS: Whether new rules governing cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT in case of simultaneous operation are necessary

On the “FFS: Whether new rules governing cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT in case of simultaneous operation are necessary”, according to Rel-16 specification the symbols with cell-specific/semi-static signals and channels at the IAB-DU (TX of SS/PBCH block, PDCCH for Type0-PDCCH CSS sets, periodic CSI-RS, or RX of PRACH or a SR) are considered as hard. Furthermore, the parent node can be made aware of the child DU configurations of these signals and channels. There seems no point to completely forbid MT being active when DU is handling the cell-specific signals and channels. Instead, DU should be given the priority and MT would be allowed to operate according to Case A or B configuration if that can be done without compromising DU RX or TX. 

Proposal 2.1: For all multiplexing modes, cell-specific/semi-static signals and channels of the IAB-DU shall be considered as hard resources (like in Rel-16). The parent may be required to know these cell-specific signals and channels only when IAB node has a certain restriction on supporting the multiplexing mode due to cell-specific/semi-static signal and channels.
Next, we focus on the “FFS: Whether resource type definitions need to be extended to frequency domain resources”. As agreed in the above agreement, with FDM multiplexing the DU scheduling could be based on S/H/NA resource types. However, an indication of frequency availability must be introduced on top of S/H definitions for efficient dividing of the resources for FDM between MT and DU:
· The frequency availability signaling allows the IAB node to decide which frequency resources are available or excluded for its DU.

The frequency availability may be semi-static or dynamic. The semi-static availability applies with hard UL or DL symbol types and is controlled by CU that signals frequency resources that are available for DU scheduling. The following ways of dividing resources may be used:  
1. Different CCs than those active for IAB MT may be used by the DU: RRC shall not configure any CCs for the child nodes (served by IAB DU) which are overlapping with the CCs configured to the IAB MT.
2. If a CC is configured for both the MT of the IAB node and child nodes (served by IAB DU), it is possible to configure non-overlapping BWPs in parent and child links.
3. If a CC is configured with overlapping BWPs for the MT of the IAB node and child nodes, CU configuration may restrict the hard resource availability to only certain PRBs. 
The first two in the list above are supported by the present specification and, for flexibility, we propose adding support for the third one: 
Proposal 2.2: For FDM operation of the IAB node, the availability of PRBs in hard symbols of IAB DU shall be additionally indicated via semi-static CU signaling. 
Related to dynamic availability indication by DCI format 2-5, RAN1 #103-e further agreed to reuse Rel-16 framework by the following,
Agreement 
The Rel-16 explicit indication of soft resources by DCI Format 2_5 is supported for simultaneous operation cases in Rel-17. 
FFS: Whether/how to extend DCI Format 2_5 to frequency domain resources and/or paired spectrum
FFS: Coexistence of simultaneous operation resources and TDM resources

As mentioned before, the frequency availability could also be dynamic, which was captured as “FFS: Whether/how to extend DCI Format 2_5 to frequency domain resources and/or paired spectrum” for further study. For FDM in DU soft symbols, parent frequency availability signaling allows IAB node to decide which frequency resources are available or excluded for its DU soft symbols. Implicit frequency availability works in certain examples such as scheduling DL resources on the IAB DU, where the resource availability can be determined implicitly at the IAB node provided that K2 of MT UL scheduling is larger than K0 of DU DL scheduling. However, in general explicit signaling will be necessary to coordinate multiplexing. The available RBs would be those which are not scheduled for the MT and not needed as a guard between MT and DU RBs. A new message is required to signal the RBs that will be scheduled for MT DL or, alternatively, that will be free for DU UL scheduling.  
 
Proposal 2.3: For FDM operation, a dynamic indication of frequency availability of soft resources shall be controlled by the parent via introducing frequency availability indication.  
Similarly as with FDM, availability of soft symbols for SDM may be implicit or indicated with availability signaling. An example of implicit availability is that when MT is scheduled to transmit in UL through one of its antenna panels the other panels may be available for DU DL transmission.
For SDM in DU soft symbols, the new availability signaling would mean parent restricting certain angular directions that the IAB DU should not be using with its transmission beams. This could also be associated with a panel recommendation coming from the parent node. However, we shall further investigate the possibility of reusing NR MIMO framework to enable such indication. This type of SDM availability signaling enhancement may be more useful for SDM with MT in DL, where the IAB node may decide by itself how to schedule DU UL without excessive interference between MT and DU Rx signals. For this, the parent should signal in advance that it intends to schedule MT DL in a slot. For MT UL, the scheduling may normally come early enough to be taken into account for DU DL scheduling after implicit availability determination but in general, as with FDM, explicit signaling will be necessary to coordinate multiplexing. 
Proposal 2.4: For SDM operation, a dynamic indication of spatial restrictions (or availability) of soft resources shall be further studied to enable efficient SDM operation at the IAB node. 
For both FDM and SDM, when child DU has F-S resources, availability signaling should tell which link direction is available. In general, link direction of an F-S resource of the child DU is decided by the child node. However, allowing full freedom of deciding the directions that child DU can transmit or scheduled UL transmissions would impact parent link(s), including the BH link performance. For example, certain angular restrictions (or availability) on F-S could further instruct the directions (DL/UL) available for the IAB node to allow SDM operation. 
Proposal 2.5: For FDM/SDM operation, allowed direction of the transmission for the IAB DU in F-S resources may be further controlled by the parent node by using a dynamic indication. 

Both semi-static and dynamic resource multiplexing agreements above contain “FFS: Coexistence of simultaneous operation resources and TDM resources”, which we addressed already for some extent in the earlier proposals. In IAB operations, it is beneficial that both TDM and FDM (or SDM) modes are carried without any significant delay for switching between the modes as operating continuously on FDM (or SDM) mode may not always be feasible. For example, if IAB node DU needs to serve a child node through the same antenna panel that is used by MT, continuous SDM mode is not possible.

For FDM mode, if the frequency availability is indicated to the IAB node, considering both hard and soft resources of IAB DU, there should not be any issue for IAB node to operate in the TDM mode. In summary, the following rules can be applied to decide TDM or FDM resources. 
· If a given resource is configured as hard/soft and also configured/indicated to have a frequency split/availability, those resources shall typically be intended for FDM operation. However, TDM operation can also apply in an implicit way with such resources if the IAB MT does not have any DL or UL scheduling. 
· If a given resource is configured as hard/soft and does not have configured/indicated frequency split/availability, those resources can be assumed for TDM operation. 

For SDM mode, the coexistence problem occurs mainly due to different child nodes which cannot always be supported by the SDM mode. This may not be something to do with the resources dedicated as TDM or SDM. We have some discussion on the IAB node's shared panel use scenario in the next section, where additional feedback from the IAB node may be required for the efficient operation of SDM mode. 

Proposal 2.6: For coexistence of FDM resources and TDM resources, 
· Frequency availability indications (semi-static and dynamic) for a given resource can be used to determine whether the resource is TDM or FDM resource, and FDM resources can always be used for TDM operation. 


2.2	Case A and B: Additional considerations 
RAN1 #103-e made the following agreement, 
Agreement
Further consider different applicability restrictions/conditions for simultaneous operation multiplexing cases:
· FFS: Whether a given case is only applicable for certain resource types or combinations: e.g. DL access, DL backhaul, UL access, UL backhaul
· FFS: Network (including parent node) awareness of a child IAB node’s ability to support simultaneous operation due to short-term and long-term factors including panel selection, interference, timing, transmit power, capability indication etc.
· FFS: Necessary differentiation for paired spectrum vs. unpaired spectrum
· FFS: Whether specific enhancements are defined for full-duplex cases vs. being left to implementation (as in Rel-16)
· Note: There should not be any impact on legacy UE behavior


First, we discuss the first FFS point, which is “FFS: Network (including parent node) awareness of a child IAB node’s ability to support simultaneous operation due to short-term and long-term factors including panel selection, interference, timing, transmit power, capability indication etc”. In Rel-16, RAN1 introduced the capability indications for IAB node operation where TDM and non-TDM modes can be indicated towards the network. However, these are considered as capabilities of the IAB implementation, and even in the SDM/FDM capable IAB nodes, the actual simultaneous operation may change with certain factors listed in the FFS item. 

· The selection of panels at the IAB node: 
With shared MT and DU antenna panels (in FR2), MT using a panel prevents the IAB node from serving UEs and child nodes using the same panel. In beam management, it is well understood that simultaneous reception or transmission of beams using the same panel is not possible. For example, if the parent schedules DL reception for the MT of an IAB node whose DU schedules UL transmission (i.e. there is SDM multiplexing Case B) and the reception beams of the MT and DU are at the same panel, IAB node may receive only one of the transmissions. This means that a parent should be made aware of its child node’s restrictions on supporting the reception by certain beams in DL (and UL). One method to allow this knowledge is frequent beam measurements and reporting of the parent link such that IAB node can decide which beams/panels to use for parent link transmissions and scheduling of the child nodes. However, it may not be a feasible solution due to unnecessary overhead/complexity. Without extra beam measurements, if the IAB node can report the changes on activated beams for the parent link, that information could be used by the parent to avoid any overlap and still support the IAB MT with any other activated beam. In another method, the child IAB node might indicate that MT panel use does not prevent its DU serving any UEs or child nodes. Or if a parent could be received through more than one panel, the child could indicate which of the parent beams is optimal for it not just taking into account the signal quality but also its DUs needs of panel use.

· Interference, timing, transmit power, capability indication:
For simultaneous transmission, the existing methods of power sharing should be used. Setting of IAB DU TX and IAB MT power could be handled like in DAPS or other situations of simultaneous UL. Proper power balancing would be useful for simultaneous reception by DU and MT (FDM or FR1 only). This is in limited extend possible through controlling the child MT TX power. There was another agreement for further studying power control aspects for IAB nodes in Agenda item 8.10.2, and discussing there seems more appropriate.  Similar to power control, timing and interference is handled by agenda item 8.10.2, so the discussions should take place there. 

From the above set of factors, at least considering network awareness of a child's operation with shared antenna panels is worth studying:

Proposal 2.7: For SDM operation, RAN1 shall consider the case of sharing of panels and further investigate the required beam reporting enhancements to enable simultaneous transmission/reception of parent and child links. 
Proposal 2.8: For sharing of antenna panels between MT and DU, consider child node indicating for the parent node the changes of beams or panels used for reception.

On “FFS: Whether a given case is only applicable for certain resource types or combinations: e.g. DL access, DL backhaul, UL access, UL backhaul”, we assume that UL and DL in the question refer to the UL and DL parts of TDD pattern. Assuming further that UEs would always follow the TDD pattern, the multiplexing Cases A and B would be as shown in Figure 1. Considering that IAB-MT is only allowed to transmit in UL or Flexible slots as it follows most of the behaviors defined for access UEs, it is not fully clear how this would impact on specifications when defining IAB only behavior for UL transmission in DL resources or DL reception in UL resources. For example, SSB measurements, RACH transmissions, DCI monitoring and impacts on RAN4 requirements should be carefully checked for possible impacts. Therefore, it is reasonable to follow the same principles as access UEs even in Case A and B multiplexing modes. 

Proposal 2.9: For Case A and B, no additional relaxation is supported for using DL resources in uplink transmission (Case A) or using UL resource in DL reception (Case B) by the IAB-MT. 

[image: ]
Figure 1: Multiplexing Cases A and B when BH transmissions are allowed in UL part of TDD pattern.

On the “FFS: Necessary differentiation for paired spectrum vs. unpaired spectrum”, one company was highlighting that RAN1 shall prioritize unpaired spectrum. However, we do not see any valid reason to differentiate this in the ongoing discussion. 

On the last FFS point, “FFS: Whether specific enhancements are defined for full-duplex cases vs. being left to implementation (as in Rel-16)”, we think that FFS already providing the most straightforward solution that RAN1 can select here, which is left to the implementation. In general, full-duplex operations could be interpreted differently, for example, by considering MT/DU panel separation, antenna/beam patterns, MT/DU co-ordinations, and more importantly self-interference cancellation and many other factors. As RAN1 does not have any background study on full-duplex assumptions, defining solutions for any specific implementation method is problematic.

Proposal 2.10: Multiplexing enhancements for full-duplex cases are left for implementation.
3	Resource configurations for IAB DC operation
RAN1#102-e/103-e discussed the DC enhancements with following conclusion and agreements:
Agreement
Reuse by IAB-MT of existing Inter-frequency DC is considered as a starting point to support concurrent BH links to two parents.
· FFS: Reuse of multi-TRP transmission resource allocation features (if intra-freq DC scenario is supported for IAB)
· FFS: Additional specification effort to support IAB

Agreement 
From a RAN1 perspective, at least intra-donor multi-parent operation is supported in Rel-17 
FFS: Inter-donor operation pending additional input from RAN2/RAN3

Agreement
The explicit indication of soft resources by DCI Format 2_5 is supported for multi-parent scenarios in Rel-17.
· FFS: Whether additional enhancements over the Rel-16 solution are needed

Agreement
From a RAN1 perspective, resource multiplexing and coordination is supported for the following DC scenarios in Rel-17:
· Inter-carrier, inter-band 
· Inter-carrier, intra-band is additionally supported at least for FR2 
· At least to the extent it reuses solutions for supporting Inter-carrier, inter-band
· FFS: whether specific enhancements for inter-carrier, intra-band DC are introduced in Rel-17

Additionally RAN#90 discussed intra-carrier DC and concluded following:
Proposal: TSG RAN #91 to revisit the support of intra-carrier DC for IAB in Rel-17 based on the overall progress of the WI.
                conclusion: proposal is endorsed

Regarding the plenary conclusion to revisit the potential inclusion of intra-carrier DC, RAN1 can proceed in with other scenarios while waiting for further guidance from RAN plenary from their following meeting(s).
Proposal 3.1: RAN1 to proceed with other scenarios while waiting for further guidance from RAN on intra-carrier DC.
Based on the RAN1 agreements above, primary use cases and the initial focus in RAN1 can be the support of inter-/intra-band and inter-carrier DC, where the parent nodes are under the same donor. Regarding inter-band DC, the resource usage can be determined per cell group (MCG or SCG) and we do not see additional requirements for IAB operation.
Observation 3.1: Resource usage in inter-band DC can be independent per band and do not pose additional requirements for IAB operation.
In intra-band operation, it can be assumed that the TDD patterns are identical within the network and therefore identical for the two parents in DC. This is at least valid in case the parents are within the same topology and controlled by the same Donor-CU. Common TDD UL/DL configuration as well as dedicated TDD UL/DL configurations are known by the CU and therefore can be assumed to be available for the parent nodes. Regarding the inter-donor case, we can assume that at least common TDD UL/DL configuration is aligned as Xn is supporting the exchange of this information. The exchange of dedicated TDD UL/DL configuration for the IAB-MT is supported with Xn signalling related to SN addition/modification. Further details or any potential issues related to TDD configurations can be left for RAN2/RAN3 to clarify. Generally, RAN1 can wait for RAN3 progress for the definition of inter-donor scenarios and related requirements for IAB operation.
Observation 3.2: For intra-donor DC scenario, it can be assumed that the TDD configurations are aligned within the IAB network and therefore common for the DC parent nodes.
Observation 3.3: For further definitions for IAB support in inter-donor scenarios, RAN1 can wait for progress in RAN3.
The DU resources (symbols) are configured with the attribute H(ard)/S(oft)/NA. DU can assume H symbols always be available and NA symbols not available. The availability of S symbols is based on implicit availability (MT is not receiving or scheduled for transmission), or explicit indication with DCI 2_5. In inter-carrier DC, the IAB-MT can monitor DCI 2_5 from both parent nodes which may send availability indications. With the assumption that the TDD configurations are non-conflicting on the two parent links and not using the same carrier, the availability of DU resources may not be conflicting if the DCI 2-5 sent by each parent focusing on the iab-DU-CellIdentity which corresponds to the carrier used by the parent. In other ways, DCI 2-5 shall not be configured to indicate the availability of IAB DU soft resources for a carrier not used by the parent link. 
Proposal 3.2: In inter-carrier DC, the indication of availability of soft resources via DCI format 2-5 from a parent node is only valid for the IAB-DU cell(s) which uses the same carrier(s) in the backhaul link for the same parent. 
[bookmark: _GoBack]In the context of multi-TRP transmission, it is reasonable to assume that IAB-MT shall also be capable of supporting multi-TRP modes as they are generally applicable already in Rel-16 for UEs. When the IAB MT supports multi-TRP operation, the IAB MT may be scheduled by two different TRPs and Rel-16 defined multi-TRP framework considering both single DCI based multi-TRP and multi-DCI based multi-TRP operations. Multi-TRP operation can be viewed as intra-frequency DC scenario where scheduling of each TRP is done independently towards the IAB-MT. 

Proposal 3.3: IAB-MT shall support both single DCI based and multi-DCI based multi-TRP transmission schemes. 

Overall, there is nothing special that RAN1 needs to rework when enabling IAB MT to support the multi-TRP operation. On resource multiplexing, the IAB MT sees both TRPs using the same resource configuration, i.e., the same MT configuration is applied at the IAB MT. For multi-DCI based multi-TRP operation, the IAB MT may receive PDCCH from two different TRPs, where each TRP uses a group of CORESETs for PDCCH transmission (distinguished via coresetPoolIndex in CORESET configuration). 

In multi-DCI based multi-TRP operation, the only concern we foresee is the indication of soft resource availability via different TRPs, where the DCI 2-5 monitoring may be associated with both TRPs. Each TRP can use resources independently per each link (without coordinating with other TRP) as all possibilities of reception (fully/partially/non overlapping) are allowed. In such situations, each TRP may send the soft resource availability based on usage of resources of the backhaul link towards the IAB MT. It may be reasonable to assume that the IAB DU in a TDM mode shall use a soft resource only when availability indications are received from both TRPs. 

Proposal 3.4: For multi-DCI based multi-TRP reception supported IAB node, the explicit indication of a soft resource is determined based on indications received from both TRPs, and a soft resource is available only when DCI 2-5 indications allowing the use of the soft resource are received from both TRPs.  


4	Conclusions
Our proposals on the FDM/SDM half-duplex operation of the child and parent links are:
Proposal 2.1: For all multiplexing modes, cell-specific/semi-static signals and channels of the IAB-DU shall be considered as hard resources (like in Rel-16). The parent may be required to know these cell-specific signals and channels only when IAB node has a certain restriction on supporting the multiplexing mode due to cell-specific/semi-static signal and channels
Proposal 2.2: For FDM operation of the IAB node, the availability of PRBs in hard symbols of IAB DU shall be additionally indicated via semi-static CU signaling. 
Proposal 2.3: For FDM operation, a dynamic indication of frequency availability of soft resources shall be controlled by the parent via introducing frequency availability indication.  
Proposal 2.4: For SDM operation, a dynamic indication of spatial restrictions (or availability) of soft resources shall be further studied to enable efficient SDM operation at the IAB node. 
Proposal 2.5: For FDM/SDM operation, allowed direction of the transmission for the IAB DU in F-S resources may be further controlled by the parent node by using a dynamic indication. 
Proposal 2.6: For coexistence of FDM resources and TDM resources, 
· Frequency availability indications (semi-static and dynamic) for a given resource can be used to determine whether the resource is TDM or FDM resource, and FDM resources can always be used for TDM operation. 

Proposal 2.7: For SDM operation, RAN1 shall consider the case of sharing of panels and further investigate the required beam reporting enhancements to enable simultaneous transmission/reception of parent and child links. 
Proposal 2.8: For sharing of antenna panels between MT and DU, consider child node indicating for the parent node the changes of beams or panels used for reception.

Proposal 2.9: For Case A and B, no additional relaxation is supported for using DL resources in uplink transmission (Case A) or using UL resource in DL reception (Case B) by the IAB-MT. 

Proposal 2.10: Multiplexing enhancements for full-duplex cases are left for implementation.

Our observations and proposals on resource configurations for IAB DC operation are:
Proposal 3.1: RAN1 to proceed with other scenarios while waiting for further guidance from RAN on intra-carrier DC.
Observation 3.1: Resource usage in inter-band DC can be independent per band and do not pose additional requirements for IAB operation.
Observation 3.2: For intra-donor DC scenario, it can be assumed that the TDD configurations are aligned within the IAB network and therefore common for the DC parent nodes.
Observation 3.3: For further definitions for IAB support in inter-donor scenarios, RAN1 can wait for progress in RAN3.
Proposal 3.2: In inter-carrier DC, the indication of availability of soft resources via DCI format 2-5 from a parent node is only valid for the IAB-DU cell(s) which uses the same carrier(s) in the backhaul link for the same parent. 
Proposal 3.3: IAB-MT shall support both single DCI based and multi-DCI based multi-TRP transmission schemes. 

Proposal 3.4: For multi-DCI based multi-TRP reception supported IAB node, the explicit indication of a soft resource is determined based on indications received from both TRPs, and a soft resource is available only when DCI 2-5 indications allowing the use of the soft resource are received from both TRPs.  
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Annex I
RAN1 #103-e meeting

Agreement
The Rel-16 IAB-DU resource types (Soft/Hard/NA) are the starting point for supporting resource multiplexing for simultaneous operation cases in Rel-17. 
· FFS: Whether resource type definitions need to be extended to frequency domain resources 
· FFS: Coexistence of simultaneous operation resources and TDM resources
· FFS: Whether new rules governing cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT in case of simultaneous operation are necessary

Agreement
Further consider different applicability restrictions/conditions for simultaneous operation multiplexing cases:
· FFS: Whether a given case is only applicable for certain resource types or combinations: e.g. DL access, DL backhaul, UL access, UL backhaul
· FFS: Network (including parent node) awareness of a child IAB node’s ability to support simultaneous operation due to short-term and long-term factors including panel selection, interference, timing, transmit power, capability indication etc.
· FFS: Necessary differentiation for paired spectrum vs. unpaired spectrum
· FFS: Whether specific enhancements are defined for full-duplex cases vs. being left to implementation (as in Rel-16)
· Note: There should not be any impact on legacy UE behavior


Agreement 
The Rel-16 explicit indication of soft resources by DCI Format 2_5 is supported for simultaneous operation cases in Rel-17. 
FFS: Whether/how to extend DCI Format 2_5 to frequency domain resources and/or paired spectrum
FFS: Coexistence of simultaneous operation resources and TDM resources

Agreement 
From a RAN1 perspective, at least intra-donor multi-parent operation is supported in Rel-17 
FFS: Inter-donor operation pending additional input from RAN2/RAN3

Agreement
The explicit indication of soft resources by DCI Format 2_5 is supported for multi-parent scenarios in Rel-17.
· FFS: Whether additional enhancements over the Rel-16 solution are needed

Agreement
From a RAN1 perspective, resource multiplexing and coordination is supported for the following DC scenarios in Rel-17:
· Inter-carrier, inter-band 
· Inter-carrier, intra-band is additionally supported at least for FR2 
· At least to the extent it reuses solutions for supporting Inter-carrier, inter-band
· FFS: whether specific enhancements for inter-carrier, intra-band DC are introduced in Rel-17


RAN1 #102-e meeting

Conclusion
At least the inter-carrier DC scenario can be considered in Rel-17. Further discussion in RAN3/RAN Plenary may be necessary for the intra-carrier DC scenario.

Agreement
Reuse by IAB-MT of existing Inter-frequency DC is considered as a starting point to support concurrent BH links to two parents. 
· FFS: Reuse of multi-TRP transmission resource allocation features (if intra-freq DC scenario is supported for IAB)
· FFS: Additional specification effort to support IAB

For companies to further consider:
The following categories of enhancements have been proposed to support DC scenarios (not an exhaustive list):
· Inter-parent DU resource coordination mechanisms and signaling
· Resource allocation/scheduling conflict resolution rules at the parent or child node
· Per-link IAB-DU resource configurations at the parent node

Agreement
At least existing Rel-16 bands supporting IAB can be considered when evaluating the feasibility/impact of supporting different multiplexing cases.


	Simultaneous operations
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R1-2007322	Summary #2 of [102-e-NR-eIAB-01]	Moderator (AT&T)

Agreement
The Rel-16 semi-static and dynamic resource allocation mechanisms are the starting point for supporting Rel-17 multiplexing cases. 
· FFS: Applicability for different IAB-DU resource types
· FFS: Cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT

Agreement
· Based on the WID, the following multiplexing cases are in scope for potential support in Rel-17:
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 
· Further study for for Case A and Case B at least the following scenarios:
· Single or multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands)
· Further study for Case C and Case D at least for the following scenarios:
· Multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands) 
· FFS: Required level of specification impact to support the different cases. Any additional specification support in Rel-17 should be conditioned on feasibility from an interference and reliability perspective on a per-link and network basis 

For companies to further consider: 
Whether the following characteristics of the IAB node implementation will impact the operation of different resource multiplexing cases, including resource partitioning (i.e. identify whether there is a need for potential specification impact/enhancements compared to Rel-16 if the characteristic is or is not supported by an IAB node):
· Baseband (mis)timing alignment between IAB-MT and IAB-DU
· Separate vs. shared antenna panels/RF front-end for IAB-MT/IAB-DU
· Separate vs. shared baseband for IAB-MT/IAB-DU
· Transmitter/receiver implementation
· Self-interference cancellation
· Power control mechanisms

For companies to further consider: 
Different resource partitioning scenarios for access and backhaul links, including their respective implication on interference, for different resource multiplexing cases. Examples include:
· Whether a given case is only applicable for certain resource types: e.g. DL only, UL only, DL + UL
· Whether a given case is only applicable for backhaul links or both access and backhaul links
· Note: This should have no impact on legacy UE behavior

[bookmark: _Hlk49269411]Agreement
· Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 2 (simultaneous MT-Rx/DU-Rx)
· Case 6 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 1 (simultaneous MT-Tx/DU-Tx)
· RAN1 should strive to minimize specification impact due to this feature
· FFS: Whether Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 4 (simultaneous MT-Tx/DU-Rx)
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