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Introduction
In the RAN1#102e meeting, a few topic of resource multiplexing between child and parent links of an IAB node was discussed. And several agreements had been achieved. The conclusion and agreements are as below [1].
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
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
In this contribution, we provide our views on the support of DC scenarios, simultaneous operation and the override rule.
Discussion 
2.1 On the support of DC scenarios
In the RAN1#102e and RAN#89e meeting, no agreements had been achieved for including the intra-frequency DC into the scope. The discussion on the necessary for the intra-frequency DC should retain in RAN plenary. 
In the inter-frequency DC scenarios, the conflict of resource allocation, uplink and downlink configuration should be discussed. Figure 1 illustrate the IAB operation in the inter-frequency DC scenario. In Case 1~6, IAB operate in the same side, either in MT or DU. Different uplink and downlink transmission is considered within these cases. In Case 1, both MTs at frequency f1 and f2 are working in the downlink. And in the case 2, both MTs are working in the uplink. In the inter-frequency DC scenario, the IAB have separate transceivers for frequency f1 and f2. Thus there in no need to require simultaneous transmission or reception for MT/DU working at f1 and f2. In case 3, MT at f1 is working in the uplink and the MT at f2 is working in the downlink. The MT at f2 will be interfered by the transmission of MT at f1. In case 1, the MTs at both f1 and f2 could be interfered by their parent nodes. The interference level is restricted by RAN4 requirements. And it is similar for the case 2, 4 and 5. In the case 3 and 6, the interference issue could be severe and could not work even under current RAN4 requirements. And the isolation between f1 transmission and f2 reception also depends on the specific scenario and deployments. Whether case 3 and 6 can work depends on the measured interference level. 
Similarly, whether case 7 could work depends on interference level from parent node at f2. In case 9 and 10, it depends on self-interference from MT and DU respectively. 
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Figure 1 IAB operations in inter-frequency DC
It could be observed that whether the MT and DU in two frequencies could work at the same time and whether the MT and DU could work in the same direction depends on RAN4 requirements and specific scenarios. 
In current situation, there is no assumption that the two parent nodes could communicate with each other. Then the conflict and severe interference could happen, if the two parent nodes indicate different resource allocation and transmission directions. 
Observation 1:
Conflicts and severe interference could happen when the two parent node indicate different resource allocations and transmission directions.
The two parent nodes in the inter-frequency DC scenario could be under the same or different CUs. If the two parent nodes work under the same CU, the CU could coordinate the configuration to avoid the conflict. And if the two parent nodes work under different CUs, the coordination between the two parent IAB nodes or the conflict rule should be considered. A rule should be defined and adopted for the IAB node in case that the two parent nodes give conflicted indications or scheduling. 
Proposal 1:
A conflict rule should be considered for IAB when the two parent node provide conflicted indications or scheduling.

2.2 On the TDM and simultaneous operations
The simultaneous operations of Case #1 to #4 were illustrated in the last meeting. The simultaneous operation could be realized based on Rel-16 defined H/S/NA resource allocation. Two schemes could be considered. The first is that, the hard resources are configured for the DU, but the MT could still work under an acceptable interference. A second scheme is that, when the resource is allocated for MT and the DU is configured as NA, the DU could still work at the same time. Both schemes should be considered for the further discussion to realize the simultaneous operations. But when the interference is severe and cannot be accepted for the simultaneous operations, the system could fall back to the TDM mode as defined in Rel-16.
Proposal 2:
Both DU working in the NA resources and MT working in the Hard resources should be considered for the simultaneous operation. 
Proposal 3: 
The fall back mechanisms from simultaneous operations to TDM operation should be considered

2.3 The overridden rule
A U-F-D new slot format was introduced in Rel-16 to the IAB node MT to support the simultaneous transmission and/or reception operation. To facilitate the configuration of the new slot format, a new overridden rule was agreed as follows.
	Agreements:
Update the parameter TDD-UL-DL-Config-IAB-MT to TDD-UL-DL-ConfigDedicated-IAB-MT
If the IAB-MT is additionally provided TDD-UL-DL-ConfigDedicated-IAB-MT, the parameter TDD-UL-DL-ConfigDedicated-IAB-MT overrides all symbols (with a limitation that effectively only flexible symbols can be overwritten in Rel-16) per slot over the number of slots as provided by TDD-UL-DL-ConfigurationCommon. 
The TDD-UL-DL-ConfigDedicated-IAB-MT provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList-IAB-MT
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by symbols where 
-	if symbols = allDownlink, all symbols in the slot are downlink
-	if symbols = allUplink, all symbols in the slot are uplink
-	if symbols = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible
-   if symbols = explicit-[IAB-MT], nrofUplinkSymbols provides a number of uplink first symbols in the slot and nrofDownlinkSymbols provides a number of downlink last symbols in the slot. If nrofUplinkSymbols is not provided, there are no uplink first symbols in the slot and if nrofDownlinkSymbols is not provided, there are no downlink last symbols in the slot. The remaining symbols in the slot are flexible.
For each slot having a corresponding index provided by slotIndex, the IAB-MT applies a format provided by a corresponding symbols.


[bookmark: _Ref31533076]Per the above agreement, the main reason to define the new overridden rule is to try best to avoid the impact of the IAB MT dedicated TDD configurations on the legacy network and UEs. To be specific, without the overridden rule, if it is required to configure the U-F-D slot format over the whole tdd-UL-DL-transmission-periodicity, the legacy network has to configure the UEs with all flexible slots/symbols by the TDD-UL-DL-ConfigurationCommon, which has great impact on the TDD configuration of the legacy network and UE. 
However, by allowing the new overridden rule, some potential issues may be caused. Taking the 5 ms tdd-UL-DL-transmission periodicity with 15 kHz SCS as an example, consider the TDD configuration “DDDFU” is provided by the TDD-UL-DL-ConfigurationCommon, and the first 2 slots are configured with SS/PBCH block. Meanwhile, the IAB MT is additionally provided with TDD configuration “UUUFD” by the TDD-UL-DL-ConfigDedicated-IAB-MT. In such a case, the newly configured UL slots collides with the SSB transmissions. Without any further clarifications, the SSB transmissions towards the IAB MT may be negatively affected. 
In Rel-16, a series of cell-specific signals/channels was defined, with configurations of which an IAB DU NA or Soft resource is treated as if it were a Hard resource. The cell-specific signals/channels include:
· resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;
· configured RACH occasions for receiving at the DU
· periodic CSI-RS transmission at the DU
· scheduled resource for receving SR at DU
· CORESET for Type0-PDCCH CSS set
In our view, at least in case of the configuration of the SS/PBCH block, RACH occasion, and CORESET for Type0-PDCCH CSS, the slots and/or symbols should not be overridden by the slot formats provided by the TDD-UL-DL-ConfigDedicated-IAB-MT.
[bookmark: _GoBack]Proposal 4: 
The symbols of an IAB node MT that are configured to transmit or receive SS/PBCH block, PRACH, and CORESET for Type0-PDCCH CSS set should not be overridden by the slot format provided by the additional TDD-UL-DL-ConfigDedicated-IAB-MT.
Conclusions
In this contribution, we provide our views on the support of DC scenarios, simultaneous operation and the override rule. The Observations and proposals are as below.
Observation 1:
Conflicts and severe interference could happen when the two parent node indicate different resource allocations and transmission directions.
Proposal 1:
A conflict rule should be considered for IAB when the two parent node provide conflicted indications or scheduling.
Proposal 2:
Both DU working in the NA resources and MT working in the Hard resources should be considered for the simultaneous operation. 
Proposal 3: 
The fall back mechanisms from simultaneous operations to TDM operation should be considered
Proposal 4: 
The symbols of an IAB node MT that are configured to transmit or receive SS/PBCH block, PRACH, and CORESET for Type0-PDCCH CSS set should not be overridden by the slot format provided by the additional TDD-UL-DL-ConfigDedicated-IAB-MT.
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