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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID [1] on Enhancements to Integrated Access and Backhaul has been approved as following. 
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]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 this contribution, we provide our view on resource multiplexing between child and parent links of an IAB node to support simultaneous transmission and/or reception of collocated MT and DU.
2. Discussion
2.1. Resource multiplexing 
Applicability of multiplexing capability 
In RAN1#104 and 105-e e-meeting, the following agreements were achieved regarding resource multiplexing capability determination. 
	[bookmark: _Ref47611253]Agreement
Support indication/reporting of information between an IAB node and its parent node to assist in the determination of the applicability of a given multiplexing capability in case of simultaneous operation. The following solutions are considered (other solutions not precluded):
· Temporal applicability of a given multiplexing capability 
· Time/frequency resource restrictions (e.g. access vs. backhaul links, DL vs. UL resources)
· Indications of conditions/reporting information required to realize the given multiplexing capability, (e.g. timing mode, power control, guard symbols, etc.)
· FFS: channels/signals used for indicating/reporting information
Agreement
The parent IAB-node is dynamically provided with conditions/parameters to facilitate adaptation between multiplexing operation modes:
· FFS: Required number of guard symbols for switching of multiplexing mode (FFS: per timing mode or per multiplexing mode) for IAB-DU
· FFS: Signalling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.


As discussed in the previous meeting, the applicability of a given multiplexing capability is impacted by both long-term and short-term factors, e.g., panel selection, interference, timing, transmit power, capability indication, etc. Thus, it would be flexible for IAB node to implement a given multiplexing case. Straightforwardly, it can be up to IAB node implementation to flexibly decide whether to apply a given multiplexing case. However, the use of a given multiplexing case by IAB node would impact parent DU behavior, thus RAN1 supports indication/reporting of information between an IAB node and its parent node to assist in the determination of the applicability of a given multiplexing capability.  
On one side, IAB node can report assistance information to the parent node, then the parent node directly indicates one or several multiplexing cases which the IAB node can implement; on the other side, the parent node can indicate some conditions under which the IAB node can/cannot implement a given multiplexing case. It is understood that the two solutions are not contradictory to each other, both assistance information report and conditions indication can be applied based on different long-term/short-term factors and/or different multiplexing cases. The detailed analysis will be performed as follows. 
Timing mode
For multiplexing Case A (i.e., MT TX, DU TX), whether IAB node applies Case 6 timing or not will impact UL timing of parent node DU. Thus whether IAB node requires Case 6 timing for multiplexing Case A needs to be reported to parent node. Then, the parent node decides whether/when multiplexing Case A is allowed for IAB node, e.g., when parent node decides to use legacy UL timing reception, it will disable the simultaneous transmission at IAB node which requires Case 6 timing mode. 
Guard symbol
Beside reporting the time mode information, the required guard symbol needs also to be reported to the parent node. In our opinion, it should be reported per timing mode. In Rel-17, the reported guard symbol can be per timing mode to reflect the processing timeline of the IAB node in different timing modes. More details are discussed in section 2.1.5.
Interference 
For multiplexing Case B (i.e., MT RX, DU RX) and Case C (i.e., MT TX, DU RX), the interference to DU RX due to MT TX/RX should be controlled by the parent node. One method is that the interference level (e.g., CQI) is reported to parent node as assistance information. Then, the parent node can enable/disable Case B or Case C; the other method is that parent node set condition related to interference and multiplexing cases. When the condition is met, the corresponding multiplexing case (i.e., multiplexing Case B or multiplexing Case C) can be applied to IAB node. 
Power
For multiplexing Case A and B, if DU and MT share PA, it is required that the TX PSD or RX PSD between DU and MT should be balanced. Thus IAB node can report the expected TX PSD (in the form of UL power control signaling) or RX PSD (in the form of DL power control signaling), then parent node can decide to enable/disable the multiplexing case based on whether the expected PSD requirement can be satisfied or not. 
For multiplexing case D (i.e., MT RX, DU TX), since DU transmission will interfere MT RX severely, IAB node can report the desired DL transmission power, then parent can decide to enable/disable the multiplexing case based on whether the desired transmission power is acceptable or not.  
Beam
The discussion on beam coordination between DU and MT is performed in section 2.1.4. Generally, parent node can decide whether to enable/disable a given multiplexing mode based on expected MT UL/DL beam direction reported by IAB node. 
Therefore, we propose the following.
Proposal 1: IAB MT reports to parent node the supported timing mode, guard symbol, interference information, DL/UL power control information and desired DL/UL beam to assist parent node to indicate the applicability of a given multiplexing case. 
· The required guard symbol should be reported per timing mode.
· FFS whether some of the information is indicated from parent node to IAB node, and the IAB node decides the applicability of a given multiplexing case accordingly.
Adaptation of multiplexing operation 
	Agreement
Adaptation of an IAB-node’s multiplexing operation is supported. The adaptation may be based on multiple factors, for example (not necessary to support all of the following):
· Resource type (D/U/F) at the IAB-DU and IAB-MT 
· Specific sets of time/frequency resources
· Certain conditions being met (e.g. supported timing modes, power control enhancements (if supported), etc.)
FFS:  Mechanisms for informing/coordination the change in multiplexing operation(s) between child and parent nodes (including whether the adaptation is dynamic or semi-static)
FFS: Need for explicit linkage between indicated multiplexing operations and other features/enhancements – e.g. number of required guard symbols, supported timing modes, and power control enhancements (if supported)


In the previous e-meeting, it has been agreed to support adaptation of an IAB-node’s multiplexing operation, where the ‘adaptation of an IAB-node’s multiplexing operation’ means a change of multiplexing modes on a specific set of time/frequency resources. 
Based on the agreement made in RAN1#104bis-e e-meeting, it should be further studied whether the ‘adaptation’ is dynamic or semi-static. In our opinion, both dynamic and semi-static adaptation should be supported. According to the discussion on the multiplexing capability, the applicability of a given multiplexing capability of IAB may dynamically change according to the circumstance of the network, thus parent node needs to dynamically enable/disable a given multiplexing case on a given resource. Moreover, whether to enable/disable a given multiplexing case can also depend on CU determination from the system performance perspective, e.g., CU decrease CLI on a given resource by semi-statically disabling a given Rel-17 multiplexing case. Therefore, based on the above discussion, the following proposal is made.
Proposal 2: Support both semi-static and dynamic adaptation of an IAB-node’s multiplexing operation on a given set of time/frequency resources.
The adaptation of an IAB-node’s multiplexing operation can be achieved by indicating the allowance of a given multiplexing mode on a set of resource(s). One method for the indication is to reuse the existing NA/S-INA indication to disable the IAB DU operation on the corresponding occasions. On the NA/S-INA resources, only TDM multiplexing is used; on H/S-IA resources, Rel-17 multiplexing cases can be used based on TDD indication of DU and MT. Another method is to indicate a time window in which the IAB node is allowed to perform a given Rel-17 multiplexing modes, and IAB node fallback to Rel-16 multiplexing mode (i.e., TDMed multiplexing mode) when out of the corresponding windows. 
Proposal 3: Support to indicate the allowance of a given multiplexing case on a given set of time/frequency resources by parent node/CU.
Moreover, IAB node implementation can decide whether to enable a Rel-17 multiplexing mode on a given set of time/frequency resources and report the expectation to parent node, thus parent node will adjust transmission parameters or perform resource scheduling accordingly. For example, when IAB node would not follow the constraint of a given multiplexing case on a given set of time resources (e.g., IAB does not follow case 7 timing mode constraint due to scheduling of access UE), IAB node can report the fallback to TDMed multiplexing mode on the associated time resources to parent node/CU. 
Proposal 4: Support IAB node to report the expected operation (e.g., simultaneous operation or TDM operation) on a given set of time/frequency resources to parent node/CU.  
Frequency domain resource management
	Agreement
For a given RB set at a symbol, if Rel-17 frequency domain H/S/NA configuration is not provided, the Rel-16 time domain H/S/NA is applied
Agreement
To support soft resource availability in the frequency domain, the existing DCI 2_5 format is reused according to one of the following alternatives:
· Alt. 1: A single DCI format 2_5 can be received indicating availability for multiple RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 2: Multiple DCI format 2_5 can be received indicating availability with the granularity of one or more RB set(s) for different RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 3: A single DCI format 2_5 can be received indicating availability of all the soft resources which correspond to the same time resources of the child IAB-DU cell.


In RAN1#106-e e-meeting, it has been agreed that, for a given RB set at a symbol, if Rel-17 frequency domain H/S/NA configuration is not provided, the Rel-16 time domain H/S/NA is applied. Another question is that, for a given RB set at a symbol, if both Rel-16 time domain H/S/NA and Rel-17 frequency domain H/S/NA are provided, whether Rel-16 or Rel-17 H/S/NA is applied.
One straightforward method is that, Rel-17 H/S/NA always overides Rel-16 H/S/NA. However, in our opinion, whether Rel-17 H/S/NA can overide Rel-16 H/S/NA or not should be discussed case by case. At least, the Rel-16 NA resource should not be overridden by Rel-17 H/S. Because, one motivation to introduce NA resource in the time domain is to control the inter-cell interference by semi-statically muting some time resources. Considering the backward compatibility, the NA resource in the time domain should never be overridden.  
Table 1 Applicability of time and frequency domain H/S/NA
	Time
Frequency
	Hard(H)
	Soft(S)
	Not Available (NA)

	Hard(H)
	H
	H
	NA

	Soft(S)
	S
	S
	NA

	Not Available (NA)
	NA
	NA
	NA


Proposal 5: Rel-17 H/S/NA overides Rel-16 H/S, while Rel-16 NA should not be overridden. 
In RAN1#106-e e-emeeting, it has been agreed that DCI format 2_5 is reused according to three alternatives. For alt 2, multiple DCI format 2_5 are required, it increases the overhead of the signaling, thus alt 2 is not preferred. For alt 3, although only single DCI is required, soft resources in different RB sets cannot be indicated separated, which reduces the indication flexibility. For alt 1, the indication based on  a single DCI format 2_5 is applied to the soft resources according to higher layer configuration, and separate field in the DCI format 2_5 can be used for indication of each RB set. According to the above, we prefer to support alt 1. 
Proposal 6: For DCI format 2_5, Alt 1 should be supported. i.e., A single DCI format 2_5 can be received indicating availability for multiple RB sets. 
Spatial domain resource management
In RAN1#105-e e-meeting, both beam report and beam indication were supported as enhancement for spatial domain resource management. In this section, further discussion on the beam report and beam indication will be performed.
	Agreement
Spatial domain restrictions from a parent node or recommendations from a child node is limited to a subset of time resources in which simultaneous operation is applied.
· FFS: Handling of frequency resources in case of FDM operation 
· FFS: Support for implicit/explicit indication of the simultaneous operation mode
Agreement
The child node indication of recommended beams to the parent node can include both IAB-MT DL beams and/or IAB-MT UL beams.
· FFS: Indication via MAC-CE or UCI transmission 
· FFS: Definition of IAB-MT DL beams and/or IAB-MT UL beams (e.g. TCI state ID, Spatial relation information ID, RS ID (including CSI-RS, SRS, SSB, etc.))
· FFS: Whether indication of “not preferred” beams is supported
Agreement
MAC-CE signaling from a parent node is supported for indication of beams of an IAB-DU in the direction of which simultaneous operation is restricted 
· FFS: Details of beam indication (e.g. TCI state ID, Spatial relation information ID, RS ID (including CSI-RS, SRS, SSB, etc.))
FL proposed conclusion
· Discuss under 8.10.1 whether CLI measurements should be included in the beam report from a node to its parent node.


Beam report
The motivation to enhance beam reporting mechanism is to coordinate the beams between DU and MT. On one side, if DU and MT share a set of panels/beams due to hardware constraint, there would be dependency between DU and MT beam usage. One the other side, the interference to data reception of one unit (DU/MT) also depends on the beam direction of the other unit.
Regarding the panel/beam sharing between DU and MT, one straightforward method is that IAB implementation can semi-statically assign beams for DU and MT respectively, then regardless of multiplexing cases, DU or MT only uses the assigned beams. However, since the semi-statically assigned beams may be wide beams, such straightforward method scarifies beam management flexibility and efficiency, i.e., when there is no DU transmission/reception, the MT still cannot use narrow beam for transmission/reception. To improve the beam management flexibility and efficiency, it is preferred that the beam management is independently performed per multiplexing case, e.g., when there is simultaneous operation between DU and MT, one set of wide beams is trained for MT/DU operation; when DU and MT operation is TDMed, another set of narrow beams is trained for MT/DU operation.
Regarding interference mitigation, it is believed that beam management framework can be reused. To control the IAB MT reception interference, either IAB DU implementation can decide not to schedule UL/DL beams which incur severe interference to MT reception, or IAB MT implementation can report recommended TCIs to parent node for which IAB MT reception suffers less from interference. To control the DU reception interference, either IAB DU implementation can schedule proper UL beams which suffer less interference, or IAB MT can report recommended SRIs/TCIs which incur less interference to DU reception. The only problem is that the afore-mentioned proper beam direction is changing per multiplexing mode, thus the legacy beam management needs to be enhanced to support per multiplexing case beam training/beam indication, i.e., TCI/SRI report is per multiplexing case.  
Proposal 7: The child node can dynamically report the recommended TCI(s)/SRI(s) to the parent node per multiplexing case. 
Regarding the signaling for the report, it was agreed to further study whether to use MAC CE or UCI. Since re-design of UCI will incur lots of specification effort for RAN1, it is preferable to use MAC CE for the IAB-specific beam reporting. 
Proposal 8: MAC CE is used to report the recommended TCI(s)/SRI(s) to the parent node.
Furthermore, it was discussed in RAN1#106bis-e e-meeting, whether or not to include the CLI in the beam report from a IAB node to its parent node. In our opinion, in case of simualtaneous DU RX and MT RX, IAB MT suffers from CLI from child MT to IAB MT as illustrated in Figure 1, the CLI is indeed associated with DL beam between parent DU and IAB MT, thus the CLI can be reported per DL beam. Compared with CSI-IM, the reported CLI can reflect the interference level when simultaneous operation is used, while CSI-IM may not able to distinguish the interference between the cases when enabling and disabling the simultaneous operation.
Similarly, in case of simualtaneous DU TX and MT RX, IAB MT suffers from self-interference from IAB DU to IAB MT as illustrated in Figure 2. The self-inteference is also associated with DL beam between parent DU and IAB MT, thus the self-inteference can also be reported per DL beam..
[image: ]
[bookmark: _Ref83627426]Figure 1 CLI in case of simultaneous DU RX and MT RX

[image: ]
[bookmark: _Ref83627464]Figure 2 Self-interference in case of simultaneous DU TX and MT RX
 
Proposal 9: When child node reports recommended TCI(s) to parent node, the associated per beam interference is included in the beam reporting.
· The associated interference includes MT-to-MT CLI in case of simultaneous to DU RX and MT TX at IAB node.
· The associated interference includes self-interference from IAB DU to IAB MT in case of simultaneous to DU TX and MT RX.
Beam indication
The motivation to introduce restricted beam indication of child DU is to mitigate parent DU reception interference from child DU DL transmission as illustrated in figure 1, thus the restricted beam indication should be applied at least to a child IAB node when it performs simultaneous DU TX and MT TX. However, the restricted beam should not be applied to some cell-specific signaling transmission, e.g., SSB or periodic CSI-RS, since UEs camping on the associated child DU cell needs to monitor the cell-specific signaling to keep connection to the network, it is noted that beam restriction to child DU does not mean reduction of the child DU cell coverage.

[image: ]
Figure 3 child DU to parent DU interference
Proposal 10: Regarding applicability of the indicated restricted beams from parent node to child IAB-DU, the following should be supported.
· The beam restriction is applied to the occasions of simultaneous DU TX and MT TX at child IAB node.
· The beam restriction is not applied cell-specific signaling transmission, e.g., SSB and periodic CSI-RS.
Before the indication of the restricted beam, parent DU should be able to measure the different beams of the child DU. It was discussed in RAN1#106-e e-meeting that whether the restricted beam is indicated if the form of SSB index or CRI. Since finer DU beams can be represented by CRI, to achieve finer beam control, it is preferred that parent IAB node can measure CSI-RS transmitted by child DU and indicate restricted beam in the form of CRI. Besides, it is noted that SSB beam can also be achieved by CSI-RS beam depending on child DU implementation, thus there is no need to support both SSB index and CRI for the restricted beam indication. 
Proposal 11: Parent node indicates a set of restricted beams in the form of CRI of child DU.
Moreover, if a child IAB is dual connected to two parent nodes, RAN1 needs to clarify the applicability of the beam restriction indications from different parent nodes.
Proposal 12: Clarify the applicability of the beam restriction indications from different parent nodes in case of dual connectivity of the child IAB node.
Guard symbol
In the previous meeting, the following agreement about guard symbol was approved:
	Agreement
MAC-CE signaling of Desired/Provided Guard Symbols is enhanced (e.g. using the same Rel-16 MAC-CE design) to support indication of guard symbols additionally required for Case #6 and Case #7 timing cases.
· FFS: Number of guard symbols associated with Case #6 and Case #7 timing modes
· FFS: Need for explicit indication of guard symbols switching between timing cases


The guard symbol indication associated with Case 6 timing and Case 7 timing should be further studied to support different switching scenarios, i.e., switching between Case 1 and Case 6, switching between Case 1 and Case 7, and switching between Case 6 and Case 7. 
For switching between Case 1 timing and Case 6 timing, one timeline is illustrated in Figure 4:

 
[bookmark: _Ref83760195]Figure 4 Switching between Case 1 timing mode and Case 6 timing mode
According to the above, we can see that the number of guard symbols may change from that of legacy switching scenarios, this is because MT TX timing is shifted in Case 6 timing mode compared with that in Case 1 timing mode.
· Case 1 DU TX to Case 6 MT TX;
· Case 1 DU RX to Case 6 MT TX;
· Case 6 MT TX to Case 1 DU TX;
· Case 6 MT TX to Case 1 DU RX.
For switching between Case 1 timing and Case 7 timing, one timeline is illustrated in Figure 5:

 
[bookmark: _Ref83804202]Figure 5 Switching between Case 1 timing mode and Case 7 timing mode
According to the above, we can see that the number of guard symbols may change from that of legacy switching scenarios, this is because DU RX timing is shifted in Case 7 timing mode compared with that in Case 1 timing mode.
· Case 1 MT RX to Case 7 DU RX;
· Case 1 MT TX to Case 7 DU RX;
· Case 7 DU RX to Case 1 MT RX;
· Case 7 DU RX to Case 1 MT TX.
Therefore, we have the following proposals:
Proposal 13: New types of guard symbols should be defined if Case 6 timing mode is supported for the following switching cases
· Case 1 DU TX to Case 6 MT TX.
· Case 1 DU RX to Case 6 MT TX.
· Case 6 MT TX to Case 1 DU TX.
· Case 6 MT TX to Case 1 DU RX.
Proposal 14: New types of guard symbols should be defined if Case 7 timing mode is supported
· Case 1 MT RX to Case 7 DU RX.
· Case 1 MT TX to Case 7 DU RX.
· Case 7 DU RX to Case 1 MT RX.
· Case 7 DU RX to Case 1 MT TX.
For the switching between Case 6 timing and Case 7 timing, one timeline is illustrated in Figure 6


[bookmark: _Ref83900099]Figure 6 Switching between Case 6 timing mode and Case 7 timing mode
There are two methods to derive the guard symbol:
· [bookmark: _GoBack]M-1. Define the guard symbol for switching between Case 6 and Case 7 timing mode. This alternative is applicable for the switching between Case 7 DU RX and Case 6 MT TX as illustrated in Figure 6.
· M-2. Implicitly derive the guard symbol according to the guard symbol for Case 1 timing mode switching. This alternative is applicable for the switching between Case 7 MT RX and Case 6 DU TX as illustrated in Figure 6.
RAN1 should further study whether/how to apply M-1/M-2 for the switching between Case 6 and Case 7 timing mode. 
Proposal 15: RAN1 further study how to derive the guard symbol for the switching between Case 6 and Case 7 timing mode.
Moreover, when multiple IAB hops are assumed, the gurad symbol of the parent node of the IAB node operating with Case 6 timing mode and the child node of the IAB node operating with Case 7 timing mode will be impacted.
When an IAB node operates in Case 6 timing mode, the timing of DU RX for its parent IAB node is shifted from the timing of Case 1 DU RX. If the parent IAB node performs switching between DU RX and MT TX/RX, the number of required guard symbols may be different from that of switching between Case 1 DU RX and Case 1 MT TX/RX. 
When an IAB node operates in Case 7 timing node, the timing of MT TX for the child IAB node is shifted from the timing of Case 1 MT TX. When the child IAB node performs switching between MT TX and DU TX/DU RX, the number of required guard symbols maybe different from that of switching between Case 1 MT TX and Case 1 DU TX/RX. 
Therefore, when multiple hops of IAB node are supported, the guard symbol required for switching between Case 6 DU RX and MT TX/RX at parent node, and switching between Case 7 MT TX and DU RX/TX at child node should be further discussed.
Proposal 16: For a given IAB node operating in Case 6 or Case 7 timing mode, RAN 1 further study the impact on guard symbol of the parent node for switching between Case 6 DU RX and MT TX/RX, and guard symbol of the child node for switching between Case 7 MT TX and DU RX/TX.
Indication of timing mode
The relationship between switching timing modes with the usage/indication of different resource multiplexing modes should be further studied. In our opinion, Rel-17 timing modes are associated with corresponding multiplexing cases, i.e., Case 6 is applied to multiplexing case A (MT TX, DU TX); Case 7 is applied to multiplexing case B (MT RX, DU RX). Therefore, if the multiplexing cases are changed, the timing mode should be changed accordingly. Some details of multiplexing case adaptation can be found in section 2.1.2.
Proposal 17: The indication of timing mode is associated with indication of multiplexing mode, i.e., Case 6 timing is associated to multiplexing case A and Case 7 timing is associated to multiplexing case B. 
Moreover, as discussed in section 2.1.2, the enabling/disabling of a given multiplexing case can be indicated by parent node as well, thus enabling/disabling of both Case 6 and Case 7 timing mode can be indicated associated with the multiplexing case indication.
Proposal 18: IAB-node is also indicated by parent node, when Case 7 timing is performed at the IAB-node, e.g., via indication of the associated multiplexing case.
2.2. Dual-connectivity 
In RAN1#103e and RAN1#105-e e-meetings, the scenarios and potential enhancements of IAB DC have been discussed and following agreements have been reached. In this section, further discussion on IAB DC scenario and resource type indication/resource scheduling conflict will be performed.
	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
Agreement 
For an IAB-MT with multiple serving cells (including the case with two parent nodes), a per-cell IAB-DU soft resource is considered as available if the resource is either explicitly indicated (via DCI 2_5), or implicitly determined as available with respect to all serving cells.
· If the IAB-DU per-cell soft resource neither explicitly indicated as Available, nor implicitly determined as Available by the IAB-DU with respect to at least one serving cell
· Alt 1. The IAB-DU per-cell resource is assumed to be not available
· This agreement does not necessarily mean the Rel-16 spec does not support what is described in the main bullet
Agreement
Select from the following alternatives to handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact
· Alt. 6. The IAB-MT is expected to operate according to the non-flexible configuration.
Agreement
Select from the following alternatives to handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1: The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact
· Alt. 5: If a conflict occurs, the IAB MT is expected to perform as scheduled by MCG
· FFS: Consideration of the impact of parent node’s H/S/NA when specifying the prioritization rules in case of UL/DL conflict



Inter-frequency DC v.s. intra-frequency DC
It has been concluded that inter-carrier scenario needs to be handled in Rel-17, while intra-carrier DC scenario is FFS. According to the current specification, NR-DC requires that two legs use different carriers while one practical restriction is that there may be single NR carrier deployed for IAB backhaul access. Intra-frequency DC can in principle remove this barrier. Therefore, it is beneficial to support intra-frequency DC in IAB network.
Observation 1: 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 19: RAN1 supports both intra-carrier DC and inter-carrier DC. 
Scheduling/SFI indication conflict between MCG and SCG
Based on agreements made in RAN1#106-e e-meeting, RAN1 will further down-select the solution to address TDD indication conflict from two parent nodes for the following cases. 
· If symbols configured as semi-static flexible by one parent node, but not the other.
· If symbols configured as semi-static flexible by both parent nodes.
For both of the listed cases, RAN1 can consider the following solutions to handle the (potential) TDD conflict.
· Semi-static TDD configuration can avoid to configure the potential conflict TDD type.
· If semi-static TDD configuration is configured with the conflicted TDD type, NA can configured on the corresponding resource for a given parent node.
· If semi-static TDD configuration is configured with the conflicted TDD type, dynamic indication/scheduling should aovid the TDD conflict somehow. 
However, all those solutions can be achieved by implementation, thus no specification impact is expected. Therefore, the following proposals are made.
Proposal 20: To handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. 
Proposal 21: To handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1: The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. 
[bookmark: _Ref47611271][bookmark: _Ref47611245]Conflicted indications to IAB DU
When an IAB-node connects to two parent nodes simultaneously, it may receive DU resource indication from two parent nodes independently. If the control information received from MCG and SCG are not well aligned, some confusion will be incurred at the IAB-node. 
In RAN1#105-e e-meeting, RAN1 has agreed to clarify IAB DU behavior in case of conflicted N/S/NA indication from two parent nodes. However, Rel-17 IAB may introduce new indications to IAB DU from parent node, e.g., multiplexing case indication, restricted beam indication, etc., RAN1 needs to further clarify IAB DU behavior in case of non-aligned indication from two parent nodes.
Proposal 22: RAN1 specifies IAB DU behavior when IAB DU receives conflicted indications for Rel-17 features from two parent nodes, e.g., restricted beam indication, multiplexing case indication, etc. 
Moreover, besides resolving the conflicted indication, exchange of dynamic indications (e.g., soft resource availability indications) between parent nodes is also beneficial for indication coordination, thus to avoid conflicted indication and improve resource efficiency. Therefore, the following proposal is made.
Proposal 23: Support child node to report soft resource availability from one parent node to the other parent node in DC scenario.
3. Conclusion
This contribution focus on resource multiplexing between child and parent links and the following are proposed,
Proposal 1: IAB MT reports to parent node the supported timing mode, guard symbol, interference information, DL/UL power control information and desired DL/UL beam to assist parent node to indicate the applicability of a given multiplexing case. 
· The required guard symbol should be reported per timing mode.
Proposal 2: Support both semi-static and dynamic adaptation of an IAB-node’s multiplexing operation on a given set of time/frequency resources.
Proposal 3: Support to indicate the allowance of a given multiplexing case on a given set of time/frequency resources by parent node/CU.
Proposal 4: Support IAB node to report the expected operation (e.g., simultaneous operation or TDM operation) on a given set of time/frequency resources to parent node/CU.  
Proposal 5: Rel-17 H/S/NA overides Rel-16 H/S, while Rel-16 NA should not be overridden. 
Proposal 6: For DCI format 2_5, Alt 1 should be supported. i.e., A single DCI format 2_5 can be received indicating availability for multiple RB sets. 
Proposal 7: The child node can dynamically report the recommended TCI(s)/SRI(s) to the parent node per multiplexing case. 
Proposal 8: MAC CE is used to report the recommended TCI(s)/SRI(s) to the parent node.
Proposal 9: When child node reports recommended TCI(s) to parent node, the associated per beam interference is included in the beam reporting.
· The associated interference includes MT-to-MT CLI in case of simultaneous to DU RX and MT TX at IAB node.
· The associated interference includes self-interference from IAB DU to IAB MT in case of simultaneous to DU TX and MT RX.
Proposal 10: Regarding applicability of the indicated restricted beams from parent node to child IAB-DU, the following should be supported.
· The beam restriction is applied to the occasions of simultaneous DU TX and MT TX at child IAB node.
· The beam restriction is not applied cell-specific signaling transmission, e.g., SSB and periodic CSI-RS.
Proposal 11: Parent node indicates a set of restricted beams in the form of CRI of child DU.
Proposal 12: Clarify the applicability of the beam restriction indications from different parent nodes in case of dual connectivity of the child IAB node.
Proposal 13: New types of guard symbols should be defined if Case 6 timing mode is supported for the following switching cases
· Case 1 DU TX to Case 6 MT TX.
· Case 1 DU RX to Case 6 MT TX.
· Case 6 MT TX to Case 1 DU TX.
· Case 6 MT TX to Case 1 DU RX.
Proposal 14: New types of guard symbols should be defined if Case 7 timing mode is supported
· Case 1 MT RX to Case 7 DU RX.
· Case 1 MT TX to Case 7 DU RX.
· Case 7 DU RX to Case 1 MT RX.
· Case 7 DU RX to Case 1 MT TX.
Proposal 15: RAN1 further study how to derive the guard symbol for the switching between Case 6 and Case 7 timing mode.
Proposal 16: For a given IAB node operating in Case 6 or Case 7 timing mode, RAN 1 further study the impact on guard symbol of the parent node for switching between Case 6 DU RX and MT TX/RX, and guard symbol of the child node for switching between Case 7 MT TX and DU RX/TX.
Proposal 17: The indication of timing mode is associated with indication of multiplexing mode, i.e., Case 6 timing is associated to multiplexing case A and Case 7 timing is associated to multiplexing case B. 
Proposal 18: IAB-node is also indicated by parent node, when Case 7 timing is performed at the IAB-node, e.g., via indication of the associated multiplexing case.
Observation 1: 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 19: RAN1 supports both intra-carrier DC and inter-carrier DC. 
Proposal 20: To handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. 
Proposal 21: To handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1: The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. 
Proposal 22: RAN1 specifies IAB DU behavior when IAB DU receives conflicted indications for Rel-17 features from two parent nodes, e.g., restricted beam indication, multiplexing case indication, etc. 
Proposal 23: Support child node to report soft resource availability from one parent node to the other parent node in DC scenario.
4. [bookmark: _Ref503565531][bookmark: _Ref493791948][bookmark: _Ref503565490][bookmark: _Ref510367705]Reference
1. [bookmark: _Ref18582213]RP-193251, “New WID on Enhancements to Integrated Access and Backhaul”, RAN#86, Spain, December 2019.
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