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1. Introduction
This contribution provides our view on the IAB resource management framework in the context of the Rel-17 IAB WID [1] objectives.     
[bookmark: _Hlk32401284][bookmark: _Hlk24102609]2. Extension of resource management to frequency domain
The following agreements have been made in RAN1-105e [2] regarding further discussion on extending Rel-16 resource management framework to frequency domain. 
	Agreement:
For frequency domain multiplexing, H/S/NA configurations for an IAB-node are provided separately in addition to the Rel-16 H/S/NA
Agreement:
If an IAB node is configured with a frequency-domain H/S/NA configuration down select between the following options:
· Alt. 1 Either the Rel-16 H/S/NA configuration or frequency domain configuration is applied for a given resource
· FFS: Whether configurations are switched with per-slot, per-resource type within a slot, or per-symbol granularity
· Alt. 2 The Rel-16 H/S/NA configuration and frequency domain configuration are jointly applied

Agreement:
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:
· Candidate values for N: {4, 8, 16, other values TBD}
· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).
· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP

Agreement:
DCI Format 2_5 is reused to support soft resource availability indications for frequency-domain resources
· FFS: If additional enhancements are necessary



In RAN1-105e, it is agreed that the Rel-17 frequency-domain multiplexing configuration should be down selected between Alt1 and Alt2. Alt1 is defined as a scheme that switches between the Rel-16 H/S/NA configuration and the frequency-domain configuration with a granularity to be determined as per-slot, per-resource type within a slot, or per-symbol. Alt2 is defined as a scheme wherein the Rel-16 H/S/NA configuration and frequency-domain configuration are jointly applied. It can be seen that Alt2 is more general than Alt1 in the sense that the dynamic switch between configurations can be viewed as one specific scheme within the general scheme space of joint application. To help with down-selection, we further suggest clarifying whether the frequency-domain configuration in Alt1 and Alt2 refers to a configuration defined in frequency-domain only or a configuration defined in time-frequency grid.     
Observation 2.1:
For frequency domain multiplexing, Alt1 can be viewed as a special case of Alt2, where switching between configurations is one specific scheme within the general space of joint application.

Proposal 2.1:
To help with down-selection for frequency domain multiplexing, clarify whether the frequency domain configuration in Alt1 and Alt2 refers to a configuration in frequency-domain only or a configuration in time-frequency grid.
To define Rel-17 configuration for frequency-domain multiplexing, it is desirable to have a configuration that can provide sufficient flexibility for common use cases with reasonable cost in term of signaling overhead and specification efforts. With all these considerations, we propose to support an RB-set based H/S/NA time-domain configuration within the general scheme space of Alt2, where 
· The frequency-domain configuration defines partition of frequency-domain into multiple RB-sets, and each RB-set consists of a number of consecutive PRBs. 
· The Rel-16 H/S/NA configuration is applied within each RB-set, where independent time-domain H/S/NA patterns can be applied for different RB-sets.
The proposed scheme is illustrated in Fig.1. It can be seen that the proposed scheme provides a good trade-off between configuration flexibility and signalling overhead. Furthermore, the proposed scheme is built on top of existing Rel-16 H/S/NA configuration to save efforts for specification changes. In Rel-16, the H/S/NA resource pattern is configured for a DU cell via gNB-DU cell resource configuration IE defined in TS38.473[3], where at most 1 configuration item for H/S/NA pattern is included in a configuration list. It can be seen that this IE can be easily extended to support FDM within a CC by extending the configuration list to multiple configuration items, with each item associated with one RB set as shown in Fig.1. To provide sufficient flexibility, we propose to support configuration of each RB set with a starting location and number of consecutive PRBs, so that each RB set may or may not have the same size. To minimize impact of resource fragmentation in frequency-domain to a set of control signals that are critical for system performance, such as SSB, Type0-PDCCH, periodic CSI-RS, PRACH, SR, exception rules can also be extended to frequency-domain, e.g. an RB set at a symbol with overlapping resources with any of control signals defined in this set shall be treated as “Hard”.     
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Fig.1 Illustration of semi-static configuration of DU resource type per RB set  
Proposal 2.2:
Support RB-set based H/S/NA time-domain configuration within the general scheme space of Alt2, wherein Rel-16 H/S/NA time-domain configuration is applied within each RB set.
· Each RB set can be configured as (starting PRB, number of consecutive PRBs).
· Different Rel-16 time-domain H/S/NA patterns can be configured for different RB-sets.
· If an RB set overlaps with any of SSB, Type0-PDCCH, periodic CSI-RS, PRACH, or SR at a symbol, this RB set at this symbol shall be treated as “Hard”.
Observation 2.2:
The RB-set based H/S/NA time-domain configuration provides a good trade-off between configuration flexibility and signalling overhead. 
· Alt1 can be achieved by RB-set based H/S/NA time-domain configuration as a special case, wherein the same H/S/NA pattern is applied over a 1st subset of time-resources cross RB-sets and different H/S/NA patterns over different RB-sets are applied over a 2nd subset of time-resources.
To extend the Rel-16 DCI 2_5 framework to support dynamic FDM within a carrier, we show an example of signaling enhancements in Fig.2. It can be seen that we can keep the existing DCI 2_5 format unchanged but extend the RRC configured table for the availability combinations so that availability can be indicated in both time and frequency domain. There can be different options to extend the RRC configured table, and two options are shown in Fig.2. In Option1, the one 3-bit resourceAvailability element per slot in Rel-16 can be extended to multiple resourceAvailability elements per slot, each associated with one RB set of the slot. In option2, the one 3-bit resourceAvailability element per slot in Rel-16 can be extended to two elements per slot: one for time-domain indication, and one for frequency-domain indication. It can be seen that option1 provides more flexible patterns but at the cost of higher signaling overhead than option2.       
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Fig.2. Example of signaling enhancements to support dynamic FDM within a carrier 
Proposal 2.3:
Support joint TDM and FDM indication for soft resource availability, wherein DCI2_5 format is kept unchanged and RRC configured table for availability combinations can be extended to allow for indication of availability in frequency-domain in granularity of RB set. 
Note that if the semi-static configuration of H/S/NA is extended to the frequency-domain, the term “soft DL/UL/Flexible symbols” used in the spec-defined table for resourceAvailability elements in TS38.213 [4] may not be valid, because a symbol can have mixed indications of “Hard/NA/Soft” at different RB sets in frequency-domain. Therefore, we propose to update the spec-defined table for resourceAvailability elements with more general terms so that it can be applied regardless whether the semi-static configuration of Hard/Soft/NA is extended to frequency-domain, e.g., replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols” as shown in Fig.3.












Proposal 2.4:
Update resourceAvailability mapping table defined in TS38.213 so that the indication of availability can be applied over soft resources in frequency-domain for DL or UL or Flexible symbols. 
· E.g. replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols” 
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Fig.3 Proposed changes to table of resourceAvailability elements defined in TS38.213. 
3. Signaling Enhancements for Enhanced Multiplexing Operation
The following agreements have been made in RAN1-105e [2] for supporting enhanced multiplex operation.
	Agreement
In case of simultaneous MT/DU operation, 
· the parent node can dynamically indicate to the child node at least a set of restricted beams at the IAB-DU of the child node
· the child node can dynamically report to the parent node a set of recommended beams, not preferred beams, or both recommended and not preferred beams of the IAB-MT of the child node
· FFS: Whether the specification supports all reporting combinations.
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Additional semi-static signaling 
· FFS: Per-panel granularity in addition to per-beam granularity
· FFS: Relationship between child IAB-MT beam indication and parent IAB-DU beam indication
· Note: This does not preclude any enhancements for either DU or MT-based CLI measurement and reports

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.



To Support adaptation of an IAB-node’s multiplexing operation, the parent-node should be provided with sufficient and in-time information about the efficiency of the IAB-node’s capability of operating in enhanced multiplexing modes. The IAB-node, upon any change, should send a direct and local indication (e.g., via MAC-CE) to the parent-node to indicate whether it can efficiently support its enhanced multiplexing operation. The parent-node should take this into account to manage its resource utilization – e.g., if the IAB-node indicates it cannot support an enhanced multiplexing mode at a given time, the parent-node may back off from scheduling the IAB-MT on the resources that are also allocated to the IAB-DU (as Hard). This local indication, as opposed to sending an updated capability signalling to the CU (via F1-AP) and CU forwarding the updated indication to the parent-node, has much less overhead and is much faster. In addition, a signaling for indication of required conditions to realize the enhanced multiplexing capability by the IAB-node to donor CU and/or parent node may need to be supported.     
Proposal 3.1: 
Support dynamic indication by the IAB-node to its parent-node (via MAC-CE) to indicate whether the semi-static capability for enhanced multiplexing is applicable at the time.

Proposal 3.2: 

Support indication of conditions required to realize the enhanced multiplexing capability by the IAB-node to donor CU (via F1-AP) and/or parent node (via MAC-CE), such as
· Required timing mode,
· DL RX/UL TX power constraints,
· Required number of guard tones for FDM.
· Required number of guard symbols for adaptation of enhanced multiplexing operation.
· A set of applicable beam directions (SSBs/TRPs) or child nodes. 

Since the interference can also be beam dependent, RAN1-104bis-e has agreed to support dynamic indication for restriction/usage/availability of beams. It can be anticipated that the enhanced multiplexing may not effectively be supported for some beam directions and/or for some combinations of the child-links and the parent-BH-links. The IAB-node can share this information with CU to let CU determine better resource configurations for the IAB-network, and donor CU can assign resource (H/S/NA) in a beam-specific way to control interference between IAB-nodes.
Proposal 3.3: 
Extend the Rel-16 DU resource management to spatial-domain by indicating DU resource type (Hard/Soft/NA) per SSB area or per TRP or per child node by donor CU to an IAB-node DU.
4. Multi-parent support for IAB in Rel-17
The following agreements have been made in RAN1-105e [2] regarding supporting multi-parent in IAB-network.  
	Agreements:
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
· Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable 
· FFS: Whether all prioritization rules apply in case of NR-DC
· FFS: Need of new prioritization rules in case of NR-DC
· Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
· FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
· Exchanging H/S/NA configurations between parent nodes/donors

Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
· FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

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



4.1 Supporting TDD conflict resolution for NR-DC
To support multi-parent in IAB-network via intra-band NR-DC, it was agreed in RAN1-105e to reuse Rel-16 CA TDD prioritization rules in case of DL/UL conflict to intra-band inter-carrier NR-DC operation when applicable, and it needs further discussion on whether all prioritization rules are applicable or new rules need to be defined for NR-DC. The following are our observations on Rel-16 CA TDD prioritization rules defined in TS 38.213 [3].  
Observation 4.1:
In Rel16, the CA TDD prioritization rules are defined only for the case when DCI2_0 is not configured for a UE, and it is stated in the spec that UE does not expect any directional collision among serving cells after applying the procedure.
Observation 4.2:
In Rel16, the CA TDD prioritization rules can be divided into two sets
· Set1 for confliction avoidance, wherein rules are defined as “UE does not expect ….” over a potential conflicting scenario. These rules impose constraint on gNB’s resource configuration or MAC scheduler to avoid specified conflicting scenario.
· Set2 for confliction resolution, wherein rules are defined for UE to select one operation over the other operation when a confliction scenario occurs.
It can be seen that set2 rules of confliction resolution can be reused to NR-DC, because the rules are about UE’s behavior on selection of TX or RX in case of confliction, which can be adopted regardless whether the confliction occurs in CA or NR-DC. 
For set1 rules of confliction avoidance, they rely on gNB’s proper resource configuration and/or MAC scheduler’s proper behaviour to avoid a specific conflicting scenario. The key question for NR-DC is whether any of these rules can be achieved in NR-DC with two independent MAC-schedulers at two parent nodes which may belong to same or different donor CUs.
· E.g., For the rule of “the UE does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively”, it can be achieved easily in CA case with a single MAC scheduler, wherein the MAC scheduler can be constrained not to make dynamic scheduling of communications over two cells with conflicting DL/UL directions on the same symbol. But for NR-DC with two MAC schedulers, this rule may not be achievable without resource coordination between parent/donor CUs. 
· It can be seen that the reuse of Rel-16 CA TDD prioritization rules to NR-DC can be possible if the required resource coordination between Donor CUs to avoid the specified confliction scenarios is supported. A few example approaches are listed below:  
· Exchanging “intended TDD DL-UL configuration” between parent nodes via Donor CU(s) to align semi-static TDD DL/UL configurations and/or DCI2_0 between two parent nodes.
· Exchanging “gNB-DU cell resource configuration” between parent nodes via Donor CU(s) to configure non-overlapping Hard/Soft resources between two parent nodes at least over semi-static flexible resources.
Given that Rel-16 TDD prioritization rules in TS 38.213 are already very complicated, we propose to reuse Rel-16 CA TDD prioritization rules to NR-DC and rely on proper resource coordination between parents/Donors for achieving these rules.
Observation 4.3:             
The reuse of Rel-16 CA TDD prioritization rules to NR-DC can be possible if the required resource coordination between Donor CUs to avoid the specified confliction scenarios is supported.
Proposal 4.1:
To minimize spec impact, support of reusing CA TDD prioritization rules to NR-DC and rely on proper resource coordination between parents/Donors for achieving these rules. 
· FFS: resource coordination messages
[bookmark: _Hlk71624571]For a dual-connected UE/MT in FR2 or higher band, due to analog beam constraint, the UE/MT may not have the capability to simultaneously receive from two parent nodes and/or simultaneously transmit to two parent nodes. In this case, TDM resource management between two parent links may be required and related rules for potential conflict resolution may also be needed.

Observation 4.4:
In FR2 or higher band, due to analog beam constraint, a dual-connected UE/MT may not have the capability to simultaneously receive from two parent nodes and/or simultaneously transmit to two parent nodes, and the impact to support multiple-parent in IAB needs to be investigated.   

4.2 Extension of soft resource management for NR-DC
With agreement in RAN1-105e, the soft resource management is extended to NR-DC by emphasizing that the availability of a soft resource at an IAB-DU cell should be determined with respect to all serving cells of IAB-MT. One question can be about whether the explicit availability indication received by a DCI2_5 from one parent node shall be regarded as indication of availability with respect to all serving cells of IAB-MT or only with respect to the serving cells of IAB-MT in the cell group associated with this parent node. In our view, the DCI2_5 received from a parent node is dynamically determined by this parent node, which may not have any coordination with another parent node and may not reflect the scheduling decision of another parent node. To avoid confusion on potential different interpretations, we propose to make this point clearly stated in the spec. 
Proposal 4.2:
For an IAB-node with multi-parents, the DCI2_5 received from one parent indicates availability of soft resources at an IAB-DU cell relative to the serving cells of IAB-MT in the cell group associated with this parent node.
With this point clarified, in case of multi-parents, it can be seen that availability of a soft resource at an IAB-DU shall be determined with respective to all serving cells of IAB-MT:
· either by receiving two explicit availability indications from both parent nodes via DCI2_5.
· or by receiving one explicit availability indication from one parent via DCI2_5, and by implicitly determining availability with respect to IAB-MT’s serving cells associated with another parent.
· or by implicit determining availability with respect to all serving cells of IAB-MT.     
We propose to rewrite the RAN1-105e agreement on soft resource management as below for better clarification.  
Proposal 4.3:
The RAN1-105e agreement on availability of soft resources at an IAB-node shall be modified as “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 can be determined as available with respect to all serving cells of IAB-MT, where the determination with respect to a serving cell can be done either by explicit indication via DCI2_5 or implicit determination.”      








5. Responses to RAN3 LSs
In this section, we provide our view on the response to LS RAN3-212974 and LS RAN3-212981 [5,6].
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Fig.4 Two Scenarios discussed on inter-donor resource multiplexing in RAN3-212974 
Two scenarios of inter-donor resource multiplexing shown in Fig.4 were discussed in RAN3-212974 [5]. Three options were proposed for resource coordination and RAN3 asks RAN1’s input on selection of options:
· Option1 refers to the scheme that resource coordination decision is made by F1-terminating donor CU upon reception of coordination message from non-F1 terminating donor CU.
· Option2 refers to the scheme that resource coordination decision is made by non-F1 terminating donor CU upon reception of coordination message from F1 terminating donor CU.
· Option3 refers to a scheme that boundary node does inter-donor migration or topology redundancy via NR-DC only if the resource configuration is compatible with the target node. 
In our view, option3 is too restrictive to be considered. Both option1 and option2 can be supported with required coordination messages defined. Similar to many other cases adopted by spec, we suggest defining the required signaling messages in the spec to allow for resource coordination between donor CUs without the need to explicitly specify the donor CU’s behavior upon reception of the message.  
Proposal 5.1:
For RAN3-212974 LS on IAB Resource Multiplexing, support both option1 and option2 with required coordination message between donor CUs, and leave coordination with Option1 and/or Option2 up to CU’s implementation.   


Fig.5 Handover of child UE controlled by boundary IAB-node during inter-donor full migration

In RAN3-212981 LS [6], handover of child UE between cells controlled by different logical IAB-DUs connected to separate CUs as shown in Fig.5 was discussed. Two implementation choices on boundary IAB-node during inter-donor full migration were considered:
· Alt1: the two logical DUs use separate physical cell resources, e.g. separate carriers. 
· Alt2: the two logical DUs use the same physical cell resources, e.g. same carrier. Different cells under different logical DUs may use same or different PCIs. 
RAN3 asks for RAN1’s input on any potential technical issue for the above Alt1 and Alt2. In high level, we don’t see major technical issues for Alt1 and Alt2. For Alt2, we assume that different cells sharing the same physical resources (e.g., same carrier) are operated in a TDM/FDM manner, i.e., signals/channels allocated for different cells are orthogonal in time/frequency. E.g., SSBs for two cells shall be allocated at different sync rasters, RMSI for two cells shall be allocated at different time resources or RBs. Under this assumption, a UE connected to one cell will not receive signals (e.g., SSB, RMSI) from another cell unless it is indicated to do handover or interference measurement. From UE implementation point of view, there might be some concerns for Alt2 with same PCI over different cells that shares the same physical cell resources, since this case might be detected by UE as PCI collision and the impact may be up to UE’s implementation. 
Observation 5.1:
For RAN3-212981 LS on inter-donor migration, we don’t envision any major technical issues for Alt1 and Alt2.
· Depending on UE’s implementation on handling PCI collision, there may or may not be some concerns on Alt2 with the case of using same PCI over two cells that share the same physical resources (e.g., same carrier).   
Observation 5.2:
For RAN3-212981 LS on inter-donor migration, we provide the following responses to RAN3’s specific questions on Alt2.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
· A: Assume that different cells are allocated with orthogonal time/frequency resources on SSB/RMSI etc., a RRC-connected UE only needs to receive SIB1 (containing NCGI) from its connected cell, and does not need to receive SIB1 from other cells. Thus, in this case, a connected UE will not observe the change of NCGI with respect to its connected cell.   
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
· A: Depend on UE’s implementation, e.g. for handling PCI collision, there may or may not be any new impact to the UE.  
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?
· A: If different cells can be allocated with orthogonal resources on time/frequency for signals/channels, we don’t see new impact to UE. 

6. Conclusion
This contribution provided our view on the IAB resource management framework in the context of the Rel-17 IAB WID . The following observations and proposals were made:
Observation 2.1:
For frequency domain multiplexing, Alt1 can be viewed as a special case of Alt2, where switching between configurations is one specific scheme within the general space of joint application.
Proposal 2.1:
To help with down-selection for frequency domain multiplexing, clarify whether the frequency domain configuration in Alt1 and Alt2 refers to a configuration in frequency-domain only or a configuration in time-frequency grid.

Proposal 2.2:
Support RB-set based H/S/NA time-domain configuration within the general scheme space of Alt2, wherein Rel-16 H/S/NA time-domain configuration is applied within each RB set.
· Each RB set can be configured as (starting PRB, number of consecutive PRBs).
· Different Rel-16 time-domain H/S/NA patterns can be configured for different RB-sets.
· If an RB set overlaps with any of SSB, Type0-PDCCH, periodic CSI-RS, PRACH, or SR at a symbol, this RB set at this symbol shall be treated as “Hard”.
Observation 2.2:
The RB-set based H/S/NA time-domain configuration provides a good trade-off between configuration flexibility and signalling overhead. 
· Alt1 can be achieved by RB-set based H/S/NA time-domain configuration as a special case, wherein the same H/S/NA pattern is applied over a 1st subset of time-resources cross RB-sets and different H/S/NA patterns over different RB-sets are applied over a 2nd subset of time-resources.
Proposal 2.3:
Support joint TDM and FDM indication for soft resource availability, wherein DCI2_5 format is kept unchanged and RRC configured table for availability combinations can be extended to allow for indication of availability in frequency-domain in granularity of RB set.
Proposal 2.4:
Update resourceAvailability mapping table defined in TS38.213 so that the indication of availability can be applied over soft resources in frequency-domain for DL or UL or Flexible symbols. 
· E.g. replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols”
Proposal 3.1: 
Support dynamic indication by the IAB-node to its parent-node (via MAC-CE) to indicate whether the semi-static capability for enhanced multiplexing is applicable at the time.

Proposal 3.2: 

Support indication of conditions required to realize the enhanced multiplexing capability by the IAB-node to donor CU (via F1-AP) and/or parent node (via MAC-CE), such as
· Required timing mode,
· DL RX/UL TX power constraints,
· Required number of guard tones for FDM.
· Required number of guard symbols for adaptation of enhanced multiplexing operation.
· A set of applicable beam directions (SSBs/TRPs) or child nodes.


Proposal 3.3: 
Extend the Rel-16 DU resource management to spatial-domain by indicating DU resource type (Hard/Soft/NA) per SSB area or per TRP or per child node by donor CU to an IAB-node DU.

Observation 4.1:
In Rel16, the CA TDD prioritization rules are defined only for the case when DCI2_0 is not configured for a UE, and it is stated in the spec that UE does not expect any directional collision among serving cells after applying the procedure.


Observation 4.2:
In Rel16, the CA TDD prioritization rules can be divided into two sets
· Set1 for confliction avoidance, wherein rules are defined as “UE does not expect ….” over a potential conflicting scenario. These rules impose constraint on gNB’s resource configuration or MAC scheduler to avoid specified conflicting scenario.
· Set2 for confliction resolution, wherein rules are defined for UE to select one operation over the other operation when a confliction scenario occurs.
Observation 4.3:             
The reuse of Rel-16 CA TDD prioritization rules to NR-DC can be possible if the required resource coordination between Donor CUs to avoid the specified confliction scenarios is supported.
Proposal 4.1:
To minimize spec impact, support of reusing CA TDD prioritization rules to NR-DC and rely on proper resource coordination between parents/Donors for achieving these rules. 
· FFS: resource coordination messages
Observation 4.4:
In FR2 or higher band, due to analog beam constraint, a dual-connected UE/MT may not have the capability to simultaneously receive from two parent nodes and/or simultaneously transmit to two parent nodes, and the impact to support multiple-parent in IAB needs to be investigated.
Proposal 4.2:
For an IAB-node with multi-parents, the DCI2_5 received from one parent indicates availability of soft resources at an IAB-DU cell relative to the serving cells of IAB-MT in the cell group associated with this parent node.
Proposal 4.3:
The RAN1-105e agreement on availability of soft resources at an IAB-node shall be modified as “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 can be determined as available with respect to all serving cells of IAB-MT, where the determination with respect to a serving cell can be done either by explicit indication via DCI2_5 or implicit determination.”
Proposal 5.1:
For RAN3-212974 LS on IAB Resource Multiplexing, support both option1 and option2 with required coordination messages between donor CUs, and leave coordination with Option1 and/or Option2 up to CU’s implementation.
Observation 5.1:
For RAN3-212981 LS on inter-donor migration, we don’t envision any major technical issues for Alt1 and Alt2.
· Depending on UE’s implementation on handling PCI collision, there may or may not be some concerns on Alt2 with the case of using same PCI over two cells that share the same physical resources (e.g., same carrier).   






Observation 5.2:
For RAN3-212981 LS on inter-donor migration, we provide the following responses to RAN3’s specific questions on Alt2.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
· A: Assume that different cells are allocated with orthogonal time/frequency resources on SSB/RMSI etc., a RRC-connected UE only needs to receive SIB1 (containing NCGI) from its connected cell, and does not need to receive SIB1 from other cells. Thus, in this case, a connected UE will not observe the change of NCGI with respect to its connected cell.   
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
· A: Depend on UE’s implementation, e.g. for handling PCI collision, there may or may not be any new impact to the UE.  
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?
· A: If different cells can be allocated with orthogonal resources on time/frequency for signals/channels, we don’t see new impact to UE.
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Table 14-3: Mapping between values of resourceAvailability elements and types of soft symbel resource availability in a slot

Value Indication
0 No indication of availability for soft symbelsresources in all symbols
4 Blseftsymbels Soft resources in DL symbols are indicated available
No indication of availability for U-and-Flexible seft symbels-soft resources in UL and flexible symbols
> Ylseftsymbels Soft resources in UL symbols are indicated available
No indication of availability for BLand-Flexible seft symbels-soft resources in DL and flexible symbols
3 BlandUkseftsymbels Soft resources in DL and UL symbols are indicated available
No indication of availability for Flexible-seft symbels-soft resources in flexible symbols
4 Flexible-seftsymbelsSoft resources in Flexible symbols are indicated available
No indication of availability for BLand-Ut-seftsymbels-soft resources in DL and UL symbols
5 Bland-Fexible-seftsymbels-Soft resources in DL and Flexible symbols are indicated available
No indication of availability for YUk-seftsymbels-soft resources in UL symbols
6 Yl-and-Hexible-seftsymbels-Soft resources in UL and Flexible symbols are indicated available
No indication of availability for BLseftsymbels soft resources in DL symbols
; Bl-UkandFlexible-seftsymbels Soft resources in DL, UL, and Flexible symbols are indicated
available
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