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1 Introduction
This contribution provides a summary of the following email discussion:
[104-e-NR-eIAB-01] Email discussion on enhancements to resource multiplexing between child and parent links of an IAB node – Thomas (AT&T)
· 1st check point: Jan 27
· 2nd check point: Feb 1
· 3rd check point: Feb 5
2 Simultaneous Operation of Access and Backhaul Links
From the eIAB WID:
· 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.

Summary of input contributions:
	Huawei (R1-2100219, R1-2100221)
	Proposal 1: To facilitate simultaneous operation multiplexing cases, at least the following restrictions for the transmission/reception of IAB-MT should be aware by the parent node 
· Multiplexing case A (Simultaneous MT-Tx/DU-Tx): Case#6 timing, Enhanced power control scheme
· Multiplexing case B (Simultaneous MT-Rx/DU-Rx): DMRS ports orthogonalization
· Multiplexing case C (Simultaneous MT-Rx/DU-Tx): DMRS ports orthogonalization
· Multiplexing case D (Simultaneous MT-Tx/DU-Rx): Enhanced power control scheme, DMRS ports orthogonalization 
Proposal 2: To extend the applicability of FDM, an IAB node can report the desired guard band for each {MT CC, DU cell}-pair for FDM operation.
Proposal 3: Inter-CC multiplexing between IAB-MT and IAB-DU should be the baseline for FDM.
Proposal 4: If an IAB-MT is additionally provided TDD-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigurationDedicated-IAB-MT overrides all symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon.
Proposal 5: To increase the resources for simultaneous operation, the specification should allow the collision between tdd-UL-DL-ConfigurationDedicated-IAB-MT and cell-specific signals/channels. In the slots with the collision, the IAB node should ignore tdd-UL-DL-ConfigurationDedicated-IAB-MT. The list of cell-specific signals/channels includes:
· SS/PBCH block
· CORESET for Type0-PDCCH CSS set
· PRACH
Proposal 6: Donor CU can provide two sets of resource configurations to each DU cell: a basic resource configuration for access UEs and one additional resource configuration for child IAB node MTs, and the DU cell should maintain two sets of DU resource configurations simultaneously.

Proposal 1: Number of guard symbols for MT and DU flexible symbols = min(Number of guard symbols for MT and DU downlink switching, Number of guard symbols for MT and DU uplink switching)
Proposal 2: Introduce negative value of Ng to support efficient resource utilization.



	Vivo (R1-2100463)
	Proposal 1: Support indication of time-frequency resources where a certain duplexing operation between backhaul link and child/access link is adopted.
Proposal 2: Additional signaling, e.g., dynamic and/or semi-static signaling, should be defined to indicate the timing of a given duplexing mode of an IAB node. 
Proposal 3: RAN1 to support operational frequency resource configuration for DU. 
Proposal 4: The frequency resource types of H/S/NA should be supported. 
Proposal 5: The dynamic resource availability indication in the frequency domain is added to DCI format 2-5.
Proposal 6: If different timing modes are supported in TDMed manner for an IAB node, additional guard symbol types should be defined, e.g., 
· The transition between Case #1 timing mode and Case #6 timing mode. 
· The transition between Case #1 timing mode and Case #7 timing mode.   

	Intel (R1-2100670)
	Proposal 1: Since an IAB node may only support part of the four simultaneous operations, H/S/NA attributes still need to be provided to TDM MT/DU operation that cannot be simultaneous conducted. 
Proposal 2: H/S/NA DU resources colliding with simultaneous operations can be fulfilled by existing Rel-16 resource configuration mechanism with behaviour enhancements. No additional signalling is needed. 
· For H/S-IA DU resources, new behaviors are added as: 
· MT can transmit or receive cell specific signals/channels concurrently to DU’s transmission or reception without being given priority when simultaneous operation allows. 
· Parent DU can further schedule DL or UL transmission on the H/S-IA DU resources when simultaneous operation allows. 
· For NA/S-INA DU resources, new behaviors are added as: 
· DU can schedule DL or UL transmission on the NA/S-INA DU resources when simultaneous operation allows. 
Proposal 3: For semi-static H/S/NA resource type indication for DU frequency-domain resources, several schemes can be considered. 
· Scheme 1: RB-based H/S/NA indication, i.e., H/S/NA is indicated per DU RB over the whole CC. 
· Scheme 2: RIV-based H/S/NA indication, i.e., H/S/NA is indicated per DU RIV (each RIV has its starting point and number of RBs). 
· Scheme 3: MT BWP-based H/S/NA indication, i.e., assuming all RBs not overlapping with MT BWPs as Hard, and H/S/NA is indicated per MT BWP. 
Proposal 4: Further discuss dynamic indication about soft availability in DU frequency-domain, either by extend DCI format 2_5 or a new DCI format. 
Proposal 8: Add reference SCSs for soft resource availability indication configuration in the RRC IE AvailabilityCombinationPerCell. 
· For unpaired spectrum operation, a reference SCS configuration  is provided by subcarrierSpacing-AI and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration  is provided by subcarrierSpacing2-AI for the supplementary UL carrier.
· For paired spectrum operation, a reference SCS configuration  for a DL BWP is provided by subcarrierSpacing-AI and a reference SCS configuration  is provided for an UL BWP by subcarrierSpacing2-AI. 
Proposal 9: For DCI format 2_5 operation in paired spectrum with a reference SCS configuration  provided for the reference DL BWP of the serving cell and a reference SCS configuration  provided for the reference UL BWP of the serving cell: 
· If : for each  values provided by resourceAvailability, the first  values for the combination of availability indication values are applicable to the reference DL BWP and the next value is applicable to the reference UL BWP. 
· If : for each  values provided by resourceAvailability, the first value for the combination of availability indication values are applicable to the reference DL BWP and the next  values are applicable to the reference UL BWP. 


	CEWiT, IITM, IITH, Tejas Networks, Reliance Jio (R1-2100690)
	Proposal 1: IAB node signals its multiplexing capability and supported modes to CU and parent-DU
Proposal 2: IAB node and its parent node should be made aware of the active mode of operation of the IAB node
Proposal 3: IAB node in simultaneous mode of operation interpret the H/S/NA configuration, signalled by the CU, based on active mode of operation
Observation 2: The usage of NA resource can be minimized to the interference reduction scenarios 
Proposal 4: IAB node use IA signalled by parent node in DCI format 2_5 for S resource based on active mode of operation
Proposal 5: CU indicate H/S/NA configurations to frequency domain resource at IAB-DU
Proposal 6: IAB-DU use S frequency resource for Tx/Rx in child/access link when
· Tx/Rx at IAB-DU is not impacting the Tx/Rx IAB-MT
· IAB-MT receive explicit indication from parent-DU indicating the S resource as available for IAB-DU
Proposal 7:  Mechanism to fall back to TDM mode from simultaneous mode should be supported at IAB node
Observation 3: Multiplexing capability information of parent might be useful to the IAB node in certain cases
Proposal 8:  Mechanism to inform multiplexing capability of prospective parent nodes to IAB node should be supported


	LG (R1-2100717)
	Simultaneous operation schemes between MT and DU
Proposal 1: IAB-MT and IAB-DU can determine the operating time resource based on DU H/S/NA resource type and transmission-direction combination of IAB-MT and IAB-DU as follows.
· DU Hard or Soft with availability indication
· DU can perform Tx/Rx
· MT can perform Tx/Rx, if multiplexing capability of the Tx/Rx direction combination of MT and DU is no-TDM.
· DU NA or Soft without availability indication
· MT can perform Tx/Rx
· DU can perform Tx/Rx, if multiplexing capability of the Tx/Rx direction combination of MT and DU is no-TDM.
Proposal 2: Discuss whether simultaneous operation in IAB-DU flexible resource is available or not. 
Observation 1: DU and MT transmission with high-power on the uplink resource of other operators needs to be avoided.  
Proposal 3: Discuss how to avoid inter-operator interference with less specification impact in terms of resource configuration.
Proposal 4: To support frequency domain multiplexing between MT and DU, H/S/NA resource type in frequency-domain is defined and configured to DU. 
· Further study configuration granularity for frequency-domain H/S/NA resource type.
Proposal 5: Discuss on DCI format for availability indication of soft resource for frequency domain taking into account specification impact and UE monitoring complexity; 
· Approach 1: DCI format 2_5 is utilized for availability indication of soft resource for both frequency domain and time domain.
· Approach 2: New DCI format is introduced for availability indication of soft resource for frequency domain, which is distinguished with legacy DCI format 2_5.
Proposal 6: If a DU NA or Soft frequency resource is configured for cell-specific signal(s)/channel(s), the resource is treated as if it were a Hard resource. 


	AT&T (R1-2100777)
	Proposal 1: Extend the definition of soft resources to support simultaneous (half and full duplex) operation in Rel-17, keeping the Hard/NA definitions to support TDM-only operation as in Rel-16.

Proposal 2: Specify support for mechanisms to enable non-TDM (half-duplex and full-duplex) cell-specific configurations (e.g. STC/SMTC, RACH, system information, periodic CSI-RS etc.) in resources which are not used for access UE transmissions, including overlapping hard and soft configured IAB-DU resources.

Proposal 3: Consider mechanisms to enable dynamic indication of multiplexing capability and guard symbols for a subset of time/frequency resources of given backhaul link via potential enhancements to existing inter-IAB node signalling. 

	Nokia, Nokia Shanghai Bell (R1-2100833)
	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.


	ZTE, Sanechips (R1-2100958, R1-2100960)
	Proposal 1: At least to support FDM, the Rel-16 IAB DU resource type definitions needs to be extended to frequency domain resources.
Proposal 2: For resource configuration in frequency domain for DU, the following types of frequency resources could be configured for each IAB-DU cell:
• Hard: The corresponding frequency resource is available for the IAB-DU
• NA: The corresponding frequency resource is not available for the IAB-DU
• FFS: Whether Soft frequency resource should be configured
Proposal 3: A frequency resource is equivalent to being configured as hard if it is used to transmit or receive cell-specific/semi-static signals and channels in the frequency resource by DU.
Proposal 4: Whether to extend DCI Format 2_5 to frequency domain resources can be considered after determining whether to introduce soft resources in frequency domain.
Proposal 5: Support of full-duplex cases (i.e., simultaneous DU-Tx/MT-Rx and simultaneous DU-Rx/MT-Tx) is left to implementation.
Proposal 1：Parent node or donor CU can be made aware of the no-TDM multiplexing capability of an IAB node such as SDM, FDM or SDM and FDM.
· FFS: Whether such no-TDM multiplexing capability is separately or jointly reported with transmission-direction combinations.


	Lenovo, Motorola Mobility (R1-2100990)
	Proposal 1:	Define a group of N PRBs as the unit of bandwidth for configuration and signalling. N can be a specified constant or configured by the IAB-CU.
Proposal 2:	Support semi-static resource configuration in time and frequency domains.
Proposal 3:	Extend availability indication to the frequency domain.
Option 1 (higher flexibility): Extend H/S/NA configurations and availability indication to the frequency domain.
Option 2 (better coexistence): Support frequency-domain availability indication on soft symbols.
Proposal 4:	Support conditional availability indication as a balance between best-effort non-TDM and existing availability indication.
Proposal 5:	Consider mechanisms to identify which IAB node panels are available for its scheduling to facilitate SDM operation between parent IAB node and child IAB node.

	ETRI (R1-2101083)
	Proposal 1: Introduce a higher-layer parameter to configure IAB-DU resource types in the frequency domain.
· Granularity of the configuration should be equal to or smaller than “per cell”
Proposal 2: Enhance DCI format 2_5 to enable frequency domain resource availability indication.
· Alt.1: Extend of the mapping between values of resourceAvailability elements and types of soft symbol availability to frequency domain resource availability.
· Alt.2: Introduce a new RNTI to indicate frequency domain resource availability.
Proposal 3: Study BD/CCE limits enhancement to allocate more BD/CCE budgets for the cells with simultaneous operations.

	Samsung (R1-2101227)
	Proposal 1: Further study spec. impacts on an extension of resource type definition to frequency domain resource.
Proposal 2: In a collision between cell-specific channels/signals by tdd-UL-DL-ConfigurationCommon and OFDM symbols by tdd-UL-DL-ConfigurationDedicated-IAB-MT, the cell-specific channels/signals have a priority for IAB MT operation.
Proposal 3: Hard and soft resource type for IAB-DU can be applicable for multiplexing cases in Rel-17.

	Qualcomm (R1-2101483)
	Observation 3.1: 
For simultaneous operation at an IAB-node between parent and child links, frequency-domain multiplexing (FDM) can provide benefit for interference management. Comparing FDM with TDM, 
· Both require resource overhead to handle timing misalignment between MT and DU, e.g. guard symbols for TDM and guard tones for FDM. 
· FDM provides advantage of latency over TDM and more flexibility in scheduling in time.
· FDM suffers more on power imbalance issue than TDM, which may require more guard tones in-between or enhanced power management.

Observation 3.2:
In Rel-16, FDM is supported in granularity of a carrier (in term of an IAB-DU cell) for both semi-static resource configuration and DCI2_5. 
· For semi-static resource configuration, IAB-DU resource types (Hard/Soft/NA) are configured per DU cell.
· For DCI2_5, a set of DU cells can be configured to be indicated with availability indication from parent node.
For both cases, a DU cell can be a carrier in frequency domain, which is OAM configured and reported to CU.
Observation 3.3:
FDM in RB level within a carrier can provide more flexibility for interference management than FDM in carrier level alone, especially for FR2 with relatively large channel bandwidth of 50, 100, 200, 400MHz.
Observation 3.4:
The following factors needs be considered to support FDM in RB level within a carrier:
· Flexibility to support coexistence of TDM resources and simultaneous operation resources with SDM/FDM.
· Flexibility to support possible common RBs cross IAB-DUs for cell-specific signals, e.g. cell-defined SSB for initial access. 
· Compatibility with UE-specific bandwidth part framework.

Proposal 3.1:
Extend Rel-16 IAB resource management framework from per DU cell to per “DU RB set”, where a “DU RB set” can be configured by CU as a set of consecutive RBs within a DU cell. 
· The extension can be done for semi-static IAB-DU resource configuration and/or DCI2_5.
Observation 4.1: 
· The efficiency of operating in enhanced multiplexing modes depends on the communication configuration (e.g. TX/RX beamforming) and may change over time.
· An IAB-node, at times and for given configurations, may not be able to effectively operate in an enhanced multiplexing mode whose support has been previously indicated as a capability to the network
Proposal 4.1: 
Support local refinement indication between parent and child nodes (e.g. via MAC-CE) for simultaneous operation:
· to dynamically indicate whether the semi-static capability for enhanced multiplexing is applicable over time.
· to specify conditions required to realize the enhanced multiplexing capability, e.g. timing mode and/or TX power constraints.

Proposal 4.2: 
Extend the Rel-16 semi-static DU resource management to spatial-domain as follows:
a) Support indicating the configuration(s) required to enable an enhanced multiplexing capability by IAB-node DU to donor CU, e.g. for which beams (SSBs) or which served child-nodes, the IAB-node can operate in the enhanced multiplexing mode.
b) Support indicating DU resource type (Hard/Soft/NA) per beam or per SSB area or per child node by donor CU to an IAB-node DU.


	NTT DOCOMO (R1-2101628)
	Proposal1:  Based on the Rel-16 signaling, IAB node MT and DU can simultaneously perform Tx and/or Rx on DU hard/soft/NA symbols and following new IAB node behavior should be defined.
· On a DU hard/soft-IA symbol, DU can perform either Tx or Rx, and MT can also perform either Tx or Rx on the symbol if multiplexing capability of the transmission/reception direction combination of MT and DU is reported by IAB node.  
· On a DU NA/soft-INA symbol, MT can perform either Tx or Rx, and DU can also perform either Tx or Rx on the symbol if multiplexing capability of the transmission/reception direction combination of MT and DU is reported by IAB node.

Proposal2: On a DU hard/soft-IA flexible symbol, parent node can configure/indicate/schedule IAB node MT Tx or Rx on the symbol, and IAB node DU will perform either Tx or Rx on the symbol based on MT transmission/reception direction and its multiplexing capability.
Proposal3: If case#6 timing mode is required for simultaneous Tx, simultaneous MT-Tx/DU-Tx can be performed only if case#6 UL Tx timing is indicated by parent node; otherwise, simultaneous Tx cannot be performed, i.e. on DU hard/soft-IA symbol, only DU can Tx; on DU NA/soft-INA symbol, only MT can Tx.

Proposal4: Based on the above analysis, Rel-17 multiplexing cases are applicable to DL/UL slot and backhaul/access link as in the following table, and potential enhancements on timing and power control need to be studied.
Table1: Applicability of Rel-17 multiplexing cases
	Multiplexing cases
	DL/UL slot
	Whether applicable to backhaul/access
	Potential spec. impact

	
	
	Backhaul?
	Access?
	

	Case A (MT Tx/DU Tx)
	DL slot
	Yes
	Yes
	Case#6 timing
MT UL power control

	
	UL slot
	Yes
	No
	Case#6 timing

	Case B (MT Rx/DU Rx)
	DL slot
	Yes
	No
	Case#7 timing
MT UL power control

	
	UL slot
	Yes
	Yes, only if case#7 timing supported by access UE
	Case#7 timing

	Case C (MT Rx/DU Tx)
	DL slot
	Yes
	Yes
	/

	
	UL slot
	Yes
	No
	/

	Case D (MT Tx/DU Rx)
	DL slot
	Yes
	No
	MT UL power control

	
	UL slot
	Yes
	Yes 
	/



Proposal5: Both semi-static configuration and dynamic indication of frequency resource availability for IAB node DU should be considered to support FDM resource multiplexing.
Proposal6: Support H/S/NA resource types configuration for DU frequency resources. H/S/NA resource types can be configured per RB group.
Proposal7: DCI format 2_5 can be reused for dynamic indication of availability for soft frequency resources. Following options can be considered.
· Option1: separate indication for time and frequency resource. AI index field in DCI format 2_5 indicates the availability indication for soft symbols and the availability indication for soft frequency resources.
· Option2: joint indication for time and frequency resource. AI index field in DCI format 2_5 indicates the availability for soft time-frequency resources.

Proposal8: For the dynamic indication of frequency resource multiplexing, granularity in frequency domain can be per RB group, which is the same as semi-static configuration. In time domain, the dynamic indication can be per resource type in each slot as in Rel-16. 


	Ericsson (R1-2101695)
	Proposal 1	Specify H/S/NA attributes for IAB-DU frequency-domain resources.
Proposal 2	The frequency-domain H/S/NA is indicated per IAB-RBG, the size of which contains integer multiples of the RBG size configured for access UE frequency-domain resource allocation.
Proposal 3	If a resource is configured as Hard, the IAB-DU can transmit, receive, or either transmit or receive according to its configuration only if it does not impact the IAB-MT’s ability to operate in any other resource according to the configuration of that resource.
Proposal 4	Further study whether and how to restrict IAB-DU from accessing certain space-domain resources (e.g., in terms of link, beam or angle).
Proposal 5	A default resource attribute for the IAB-DU H/S/NA resource configuration is Soft.
Proposal 6	A frequency-domain DU resource assigned to cell-specific/semi-static signals/channels, such as SSB transmission, PRACH reception, PDCCH transmission for Type0-PDCCH CSS sets, is always treated as if it was configured as a Hard DU resource.
Proposal 7	Dedicated transmission directions in terms of DL/UL for cell-specific signals/channels should be maintained when configuring simultaneous operation at an IAB-node.
Proposal 8	For IAB-MT 1) an indicated UL symbol overrides the configured SSB reception; 2) an indicated DL symbol overrides the configured PRACH transmission; 3) an indicated UL symbol overrides the configured SI reception.
Proposal 9	The parent node is dynamically provided with changes of the IAB-node’s multiplexing-capability.
Proposal 10	Time-domain H/S/NA configuration is always provided to the IAB-node even if ”TDM not required” is indicated to the IAB-donor-CU.
Proposal 11	Frequency-domain H/S/NA configuration is additionally provided to the IAB-node which has indicated “TDM not required” to the IAB-donor-CU.
Proposal 12	The parent node is aware of all IAB-DU resource configurations, including both time-domain and frequency-domain H/S/NA configurations, if provided.
Proposal 13	RAN1 should consider DCI-based signaling for explicit availability indication of frequency-domain Soft resources.
Proposal 14	Desired/Provided Guard Symbols are signaled in multiple groups that covers all switching combinations among Case #1, Case #6 and Case #7 timing alignment.
Proposal 15	It is assumed that to determine the availability of the per-cell DU soft resource by explicit indication, the IAB node should take into consideration of all received DCI format 2_5 from collocated MT carriers associated to the same DU cell.





ISSUE 2.1: FREQUENCY DOMAIN MULTIPLEXING RESOURCE GRANULARITY
FL Proposal 2.1.1: The semi-static DU H/S/NA resource type indication is extended to frequency-domain resources. The following candidate solutions are considered:
· Alt. 1: RB-based 
· Alt. 2: RBG-based 
· Alt. 3: BWP-based 
FFS: relation with DU time domain resource configurations and multiplexing capability indications

Discussion: Views on proposal 2.1.1?
	Company 
	Comments 

	
	



ISSUE 2.2: SPATIAL DOMAIN MULTIPLEXING RESOURCE GRANULARITY
FL Proposal 2.2.1: The semi-static DU H/S/NA resource type indication is extended to spatial-domain resources. The following candidate solutions are considered:
· Per-backhaul link indication
· Per-panel indication
· Per-beam indication
FFS: relation with DU time/frequency domain resource configurations and multiplexing capability indications

Discussion: Views on proposal 2.2.1?
	Company 
	Comments 

	
	



ISSUE 2.3: HANDLING OF CELL-SPECIFIC SIGNALS/CHANNELS
FL Proposal 2.3.1: For all multiplexing modes, cell-specific/semi-static signals and channels of the IAB-DU shall be considered as hard resources (the same as in Rel-16) and simultaneous Tx/Rx operation is allowed for either the IAB-DU or IAB-MT based on the indicated multiplexing capability
· FFS: IAB-MT behavior in case of conflicts between cell-specific signals/channels and dedicated resource configurations
· FFS: Additional spatial domain restrictions (e.g. per SSB or access vs. backhaul link)

Discussion: Views on proposal 2.3.1?
	Company 
	Comments 

	
	



ISSUE 2.4: DCI FORMAT 2_5 ENHANCEMENTS
FL Proposal 2.4.1: DCI format 2_5 is extended to support dynamic indication of availability for soft frequency resources. The following solutions are considered:
· Alt. 1 Separate indication of time and frequency resources 
· FFS: different field or different DCI
· Alt. 2 Joint indication of time and frequency resources 
· FFS: backwards compatibility with Rel-16

Discussion: Views on proposal 2.4.1?
	Company 
	Comments 

	
	



ISSUE 2.5: MULTIPLEXING CAPABILITY INDICATION ENHANCEMENTS
FL Proposal 2.5.1: Support dynamic indication between parent and child nodes of multiplexing capability in case of simultaneous operation. The following solutions are considered:
· Temporal applicability of a given multiplexing capability 
· Time/frequency resource restrictions (e.g. access vs. backhaul links, DL vs. UL resources)
· Indications of conditions required to realize the a given multiplexing capability, (e.g. timing, power control, guard symbols, etc.)

Discussion: Views on proposal 2.5.1?
	Company 
	Comments 

	
	





3 Resource allocation for dual-connectivity scenarios (i.e. IAB-MT with concurrent BH links with two parent nodes)
From the eIAB WID:
· 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.

Summary of input contributions:
	Huawei (R1-2100219,R1-2101259)
	Proposal 7: For inter-carrier intra-band DC, simultaneous Rx/Tx is not supported in Rel-17 for IAB.
Proposal 8: In case of inter-carrier intra-band DC, the IAB-DU may use a soft symbol if the IAB-MT detects both DCI format 2_5 with an AI index field value indicating the soft symbol as available.

Proposal: For inter-carrier inter-band DC, an IAB node is not expected to receive two DCI format 2_5 from MCG and SCG indicating the resource availability for a same IAB-DU soft symbol in Rel-16.

	Vivo (R1-2100463)
	Proposal 7: Send LS to RAN2/3 to inform that inter-donor DC operation can be supported from RAN1 perspective. 
Observation 2: Current NR-DC requires two legs to use different carrier, which means NR-DC is not available when single carrier is deployed according the current spec, while intra-frequency DC can remove this barrier. 
Proposal 8: RAN1 supports both intra-carrier DC and inter-carrier DC. 
Proposal 9: RAN1 to handle the scheduling conflict (i.e., UL and DL conflict on a given time instant) between cells of MT MCG and SCG.
· For inter-carrier DC, reuse the rules specified in Rel-16 TEI to address UL/DL conflict at a given time. FFS extension to intra-carrier DC.
· FFS: Inter-CU exchange of parent nodes’ resource configurations, in case that parent nodes corresponding to MCG and SCG belong to different CUs. Related signaling up to RAN3.
Proposal 10: RAN1 to handle the DU resource type indication conflict in inter-carrier and intra-carrier DC case. 
· FFS: Inter-CU exchange of resource type configuration of a given IAB DU, in case that its parent nodes belong to different CUs. Related signaling up to RAN3.
FFS: MT behavior when receiving different dynamic resource type indication (e.g., DCI_format 2-5) from MCG and SCG. 

	Intel (R1-2100670)
	Proposal 5: For DCI format 2_5 in multi-parent scenarios, some options can be further discussed. 
· Option 1: when one parent DU transmits DCI format 2_5 to an IAB MT, all other parents are informed. 
· Option 2: DCI format 2_5 can be transmitted by only one parent. 
· Option 3: New rules can be defined for an IAB MT after receiving DCI format 2_5 from multiple parents. 
Proposal 6: Further discussion on support of Case#7 timing for IAB dual-connectivity scenarios is needed.  
Proposal 7: For the semi-static DU resource configurations, additionally support per-link configuration.  

	LG (R1-2100717)
	Dual-connectivity to support multiple parent DUs
Observation 2:
· For supporting two parent nodes belonging to each of two different donors, each CU should share the configuration information of all DUs from the belonging CU to neighbour CU which includes DU(s) for multi-parent operation. 
Proposal 7: For operating inter-carrier, intra-band DC scenario for FR2, it needs to clarify MT operation for transmission and reception in terms of antenna configurations (e.g., same panel/separate panel for multiple carriers) and combination of carriers.
Proposal 8: Study the solution 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.


	AT&T (R1-2100777)
	Proposal 4: Per-backhaul link resource configurations and multiplexing capability indications independent of the per-IAB-DU configuration and multiplexing capability indication are supported in Rel-17. Coordination signaling to exchange the resource configurations and multiplexing capability indications between up to two parent IAB-nodes/donors should be additionally supported in Rel-17.

Proposal 5. For multi-parent features defined in RAN2/RAN3 (e.g. DC/DAPS/Multi-MT) in Rel-17, RAN1 should not preclude intra-carrier operation via implementation and reuse of solutions supporting inter-carrier operation. 

	Nokia, Nokia Shanghai Bell (R1-2100833)
	Proposal 3.1: RAN1 to proceed with other scenarios while waiting for further guidance from RAN on intra-carrier DC.
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.  


	ZTE, Sanechips (R1-2100958, R1-2100960)
	Proposal 6: It is up to RAN3 to determine whether inter-donor inter-carrier DC is supported.
Proposal 7: The explicit indication of soft time domain resources by DCI Format 2_5 is reused for multi-parent scenarios in Rel-17. There is no need to consider additional enhancements over the Rel-16 solution.
Proposal 8: From RAN1 perspective, inter-carrier, intra-band DU should reuse solutions for supporting Inter-carrier, inter-band. There is no need to introduce specific enhancements for inter-carrier, intra-band DC in Rel-17.

	Lenovo, Motorola Mobility (R1-2100990)
	Proposal 6:	Support intra-carrier DC at least to the extent that solutions for inter-carrier DC are reused.
Proposal 7:	Define signaling for IAB nodes in the DC mode to inform parent IAB nodes of the status of availability of soft resources.

	ETRI (R1-2101083)
	Proposal 4: Consider to handle intra-carrier DC in the future releases
Joint operation of “mTRP” + “Rel-16 TEI on half duplex CA” can be a good starting point for dual parent IAB via intra-carrier DC

	Samsung (R1-2101227)
	Proposal 4: Focus on the inter-carrier DC scenario in RAN1#104-e.
Proposal 5: Send LS to RAN3 that inter-donor multi-parent operation can be supported in Rel-17 with a spec. support for inter-donor resource coordination.
Proposal 6: Discuss whether or not separate signaling between IAB MT and different parent IABs are necessary in Rel-17.
Proposal 7: Discuss how to address scheduling collision issues for child IAB between MCG and SCG.

	Qualcomm (R1-2101483)
	Observation 2.1:
In Rel-16, following operations for NR-DC are specified in spec with some features missing support for intra-band inter-carrier NR-DC. 
· RAN1: UE TX power sharing specification defined for NR-DC is general and can be applied for intra-band inter-carrier DC.
· RAN1: The handling of potential TDD confliction between serving cells is specified within CA framework but is not specified for NR-DC. 
· RAN4: The band configuration and RRM requirements (e.g. MTTD and MRTD etc.) defined for NR-DC are limited for inter-band NR-DC (only within FR1 bands and between FR1 and FR2 bands) and are not specified for intra-band inter-carrier NR-DC.
· Higher layer: Some of UE/MT capabilities defined for NR-DC are described in term of inter-band NR-DC and are not appliable for intra-band inter-carrier NR-DC. 
· E.g. ca-parametersNRDC, asyncNRDC-r16, etc.
Proposal 2.1:
To support intra-band inter-carrier NR-DC, Rel-16 handling of potential TDD confliction due to half-duplex operation for CA framework shall be extended to NR-DC between cell groups.
Proposal 2.2:
RAN1 shall coordinate with RAN4 and higher layer for support of intra-band inter-carrier NR-DC with at least following aspects:
· E.g. adding band configuration and RRM requirements for intra-band inter-carrier NR-DC. 
· E.g. Updating related UE/MT capabilities for NR-DC so that they are applicable for intra-band inter-carrier NR-DC.
Observation 2.2:
In Rel-16, if a soft resource is not explicitly indicated as available by DCI2_5, an implicit method will be used by IAB-node for determination of use of the soft resource by IAB-DU based on whether it will impact co-located MT’s operation.
Observation 2.3:
For multi-parent scenario, it may happen that a soft resource of an IAB-DU cell is explicitly indicated as available by one parent via DCI2_5 but not by another parent node, and there can be ambiguity in Rel-16 for interpretation of IAB-node’s behaviour on implicit determination in this case.
Proposal 2.3:
In Rel17, the implicit determination of soft resources shall be clarified as follows:
· If a soft resource of an IAB-DU cell is not explicitly indicated as “available” by a DCI2_5 associated with a parent node, IAB-DU can use this soft resource if its usage does not impact to MT’s operation over the cell group associated with this parent node without explicit indication.


	NTT DOCOMO (R1-2101628)
	Proposal9: To support TDM resource multiplexing in DC scenario, following methods can be considered:
· Option1: DU H/S/NA resource types are configured per DU serving cell with reusing Rel-16 mechanism of DU H/S/NA resource configuration. DU can Tx/Rx on a symbol configured as hard, or a symbol configured as soft and indicated as available by both parent nodes.
· Option2: DU H/S/NA resource types are configured per DU serving cell and per parent node. DU can Tx/Rx on a symbol configured as hard for both parent nodes, or a symbol configured as hard for one parent node while configured and indicated as soft-IA by the other parent node, or a symbol configured and indicated as soft-IA by both parent nodes.

Proposal10: For intra-band DC scenario, further consider following options for slot format indication.
· Option1: UE does not expect dynamic indication of slot format for both MCG and SCG. Slot format for both MCG and SCG are semi-statically configured by IAB-donor.
· Option2: UE can be configured to receive dynamic indication of slot format for MCG and SCG. Further study collision handling rules when different link directions are indicated for MCG and SCG.


	Ericsson (R1-2101695, 2101697)
	
Proposal 16	For inter-carrier (inter-band and intra-band) DC, the donor-CU can be made aware of the IAB-MT’s capability regarding simultaneous transmission and reception on multiple serving cells in a frequency band, configured by two parent nodes.
Proposal 17	If an IAB-MT is not capable of simultaneous transmission and reception on any pair of the multiple serving cells in the frequency band configured for two parent nodes, the IAB-MT can assume all serving cells configured for the two parent nodes have aligned UL/DL directions.
	FFS: the IAB-MT’s assumption of aligned UL/DL directions in inter-band and intra-band DC.
	FFS: the IAB-MT’s behavior to handle the configuration conflict.
Proposal 18	A parent-node can be made aware of the DU resource configuration of the other peer parent node that connects to the same IAB node.
Proposal 19	Consider Multi-MT as an alternative to enable intra-carrier multi-parent operation for enhanced IAB.

Proposal 1 [bookmark: _Toc61902431]Send LS response to RAN3, stating that Scenario 1 and 2 can be supported for the inter-carrier (inter-band and intra-band) case, as long as RAN2/3 ensures that
a. [bookmark: _Toc61902432]all resource configurations can be coordinated between parent and child links that operate in same bands, and
b. [bookmark: _Toc61902433]the UL/DL slot configuration can be coordinated between parent links in case of intra-band, inter-carrier simultaneous connectivity, which does not require additional specification by RAN1.





ISSUE 3.1: RAN3 LS RESPONSE
FL Proposal 3.1.1: Send LS response to RAN3 that both inter-donor multi-parent scenarios (Scenario 1 and Scenario 2) can be supported in Rel-17 with a specification support for inter-donor resource coordination (e.g. DU H/S/NA and DL/UL resource configurations).

Discussion: Do you support proposal 3.1.1?
	Company 
	Yes/No
	Comments 

	
	
	



ISSUE 3.2: INTER-CARRIER SCENARIOS
FL Proposal 3.2.1: The following are considered to support inter-carrier scenarios in Rel-17:
· Solutions to address resource coordination/scheduling collision issues between parent nodes including TDD configurations/slot format indications 
· May consider Rel-16 CA framework as starting point
· Signaling to inform parent IAB nodes of soft resource availability
· Per-backhaul link resource configurations
· Restrictions on simultaneous operation and/or multiplexing capability 
· Coordination with RAN4 and RAN2 on at least the following aspects:
· E.g. adding band configuration and RRM requirements for intra-band inter-carrier NR-DC
· E.g. Updating related UE/MT capabilities for NR-DC so that they are applicable for intra-band inter-carrier NR-DC

Discussion: Do you support proposal 3.2.1?
	Company 
	Yes/No
	Comments 

	
	
	



ISSUE 3.3: INTRA-CARRIER SCENARIOS
FL Proposal 3.3.1: The following are considered to support intra-carrier scenarios in Rel-17:
· Intra-carrier DC to the extent that solutions for inter-carrier DC are reused or via implementation (no RAN1 enhancements in Rel-17)
· IAB-MT support for multi-DCI based multi-TRP transmission schemes
· Multi-MT operation (if supported in RAN2/RAN3)

Discussion: Do you support proposal 3.3.1?
	Company 
	Yes/No
	Comments 

	
	
	



ISSUE 3.4: DCI FORMAT 2_5 FROM MULTIPLE PARENTS
FL Proposal 3.4.1: Consider the following 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:
· Alt 1. Existing Rel-16 solution (left to IAB node implementation): The Rel-16 behavior for explicit indication of soft time domain resources by DCI Format 2_5 is reused for multi-parent scenarios in Rel-17 without additional enhancements.
· Alt 2. IAB-MT error case:  An IAB node is not expected to receive two DCI format 2_5 from MCG and SCG indicating the resource availability for a same IAB-DU soft symbol in [Rel-16/]Rel-17.
· Alt. 3. Aligned parent nodes: In Rel-17, the IAB-DU may use a soft symbol if the IAB-MT detects both DCI format 2_5 with an AI index field value indicating the soft symbol as available.
· FFS parent coordination required
· Alt 4. Independent parent nodes: In Rel-17, 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.

Discussion: Do you support proposal 3.4.1?
	Company 
	Yes/No
	Comments 

	
	
	




