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Introduction
During RAN3#114e meeting, the resource multiplexing was discussed and some agreements were reached. On the other hand, an LS [1] sent from RAN1 was received which includes R17 eIAB higher-layer parameter list for PHY layer support. In this contribution, we discuss the remaining issues on resource multiplexing and potential RAN3 impact for PHY layer support based on the parameter list received from RAN1. 

	The F1-terminating donor of the boundary node forwards the boundary IAB node’s resource configuration information to the non-F1-terminating donor, via following XnAP procedures:

- retrieve UE context procedure,

- handover preparation procedure, 

- SN addition procedure, 

- MN initiated SN modification procedure.

- SN initiated SN modification procedure 

Following information are exchanged over Xn interface via the procedures in Proposal 1-1

Activated cell list.

H/S/NA resource configurations.

DL/UL resource configurations.

Multiplexing info.

Cell specific signal/channel configurations, including at least: SSB information, CORESET 0, and RACH configurations) from/for different parent nodes.

other higher layer parameters listed in R1-2110573

Parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message
Enhancing F1AP signaling to support per-child MT link-NA resource configuration in DC scenario. 

For Resource compatibility between the two parents, CU1 and CU2 coordinate with each other. The details are FFS. 
For enhancing F1AP signaling to support per-child MT link-NA resource configuration in DC scenario, the further discussion considers including a list of associated child IAB-MT IDs (e.g. gNB-DU UE F1AP ID) in the F1AP message, and RAN1 progress, etc.

FDM 

whether RAN3 need to ensure that the configurations are applied at the same time.


Discussion 
Frequency domain resource configuration
According to RAN1 agreements, frequency domain multiplexing needs to be supported in R17 eIAB. And for frequency domain multiplexing, H/S/NA configurations for an IAB-node are provided separately in addition to the Rel-16 H/S/NA configurations. And the semi-static configuration of H/S/NA resource type in frequency domain is provided per RB set, per D/U/F resource type within a slot. According to the parameter list from RAN1 [1], three new parameters including Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config, RB Set Configuration, Frequency Domain H/S/NA Configuration Reference SCS needs to be introduced in F1AP message.
	Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config
	Indicates H/S/NA attributes per RB set, per D/U/F resource type within a slot.
	{Hard, Soft, Not Available} per RB set, per resource type in a slot [TBD relative to IAB-DU-Resource-Configuration-TDD-Config] 

	RB Set Configuration
	Indicates the configuration for up to M non-overlapping RB sets for a given DU cell, used for frequency domain resource allocation via [Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config].
For a given DU cell, the RB set size, in terms of number of PRBs, is N. 
	• List of values for N = {2, 4, 8, 16, 32, 64}

	Frequency Domain H/S/NA Configuration Reference SCS
	Indicates reference SCS to be applied to Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config at a given IAB-DU's cell.
	FR1: {15kHz, 30kHz, 60kHz}

FR2: {60kHz, 120kHz}


	F1AP signaling relevant

RAN1 #105-e
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

RAN1 #106-e
Agreement
The semi-static configuration of H/S/NA resource type in frequency domain is provided per RB set, per D/U/F resource type within a slot.

RAN1 #106bis-e
Agreement
The Rel-17 frequency domain H/S/NA configuration is provided across multiple slots and/or over a subset of slots only, with the same time-domain granularity and pattern duration as the Rel-16 H/S/NA configuration (i.e. gNB-DU Cell Resource Configuration (9.3.1.107 in TS 38.473 [8])).
• For a given slot, different H/S/NA resource types can be configured for different RB sets
• Additional signaling details (e.g. bitmap, slot pattern, etc.) can be left up to RAN3
• FFS: The number of different frequency domain configurations at a given time


RAN1#107-e agreement

Agreement
The maximum number of non-overlapping RB sets configurable per DU cell is M

where, M is to be selected from one of values from 4, 8, 16

DU frequency configuration information should be provided to the parent node.

The value of the maximum number of contiguous and non-overlapping RB sets configurable per DU cell, M is 8. 


In our view, the F1AP GNB-DU RESOURCE CONFIGURATION message needs to be enhanced to transfer the above parameters for frequency domain multiplexing support. As we know, Rel-16 time domain IAB-DU resource configuration is configured for TDD, FDD UL and FDD DL respectively. In our view, Rel-17 frequency domain IAB-DU Resource Configuration needs to be configured for TDD, FDD UL and FDD DL respectively as well. 

Proposal 1: F1AP GNB-DU RESOURCE CONFIGURATION message needs to be enhanced to transfer parameters for frequency domain multiplexing support, including Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config, RB Set Configuration, Frequency Domain H/S/NA Configuration Reference SCS.
Proposal 2: Frequency Domain IAB-DU Resource Configuration needs to be added in F1AP message for TDD, FDD UL/DL respectively.

Besides, it was agreed in RAN1#107-e agreement that DU frequency configuration information should be provided to the parent node. The reason is that the parent node needs to know its child DU’s frequency configuration information to determine the location of each RB set. In our view, Frequency information and Carrier List info which indicates the SCS-specific carriers of DU cell needs to be added in the F1AP GNB-DU RESOURCE CONFIGURATION message for the child DU cells. 
Proposal 3: Frequency information and Carrier List info which indicates the SCS-specific carriers of DU cell needs to be added in the F1AP GNB-DU RESOURCE CONFIGURATION message for the child DU cells so that the parent node could determine the location of each RB set. 

Per-child MT link-NA resource configuration
As agreed in RAN3#114-e meeting, F1AP signaling needs to be enhanced to support per-child MT link-NA resource configuration in DC scenario. And for enhancing F1AP signaling to support per-child MT link-NA resource configuration in DC scenario, further discussion may consider including a list of associated child IAB-MT IDs (e.g. gNB-DU UE F1AP ID) in the F1AP message, and RAN1 progress, etc. According to the parameter list from RAN1 [1], one parameter Child IAB-MT Link NA Resource Configuration  needs to be introduced for IAB-donor CU to indicate to an IAB-node/donor DU, NA attribute per D/U/F resource type within a slot, for a child IAB-MT. And it is not mentioned that a list of associated child IAB-MT IDs needs to be introduced for the Per-child MT link-NA resource configuration. In our view, the child IAB-MT ID (i.e. gNB-DU/CU UE F1AP ID) in the F1AP GNB-DU RESOURCE CONFIGURATION message could be reused for the Per-child MT link-NA resource configuration. And there is no need to add a list of associated child IAB-MT IDs additionally. 
	Child IAB-MT Link NA Resource Configuration (final name in specification to be determined by RAN2/3)
	IAB-donor CU indicates, to an IAB-node/donor DU, NA attribute per D/U/F resource type within a slot, for a child IAB-MT.
	{NA Downlink: ENUMERATED (true, false), NA Uplink: ENUMERATED (true, false)
NA Flexible: ENUMERATED (true, false)} per slot, per child IAB-MT   


Proposal 4: The child IAB-MT ID (i.e. gNB-DU/CU UE F1AP ID) in the F1AP GNB-DU RESOURCE CONFIGURATION message could be reused for the Per-child MT link-NA resource configuration. There is no need to add a list of associated child IAB-MT IDs additionally. 
Based on the above analysis, we provide the TP for TS 38.473 for the support of frequency domain resource configuration and per-child MT link-NA resource configuration in the appendix.
Proposal 5: RAN3 agrees the TP for TS 38.473 in Appendix.
Enhancements to DC scenario and CLI management

	Peer Parent Common Resource Configuration
	Indicates the semi-static and/or cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations) from/for different parent nodes.
	FFS (at least cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations)

	Intended TDD DL-UL Configuration
	Rel-16 Intended TDD DL-UL Configuration is extended to support IAB-specific UFD patterns.
	Permutation: ENUMERATED (DFU, UFD, …)

	Peer DU Resource Configuration
	Indicates the DU resource configuration (UL/DL/FL, H/S/NA) of the peer IAB-node or donor DU that can be used for resource coordination in case of DC, and/or  for interference management, and/or for resource coordination.
	(Rel-16) gNB-DU Cell Resource Configuration (which includes SCS, DUF TX periodicity, DUF config, HSNA periodicity and HSNA config) + (Rel-17 frequency-domain) gNB-DU Cell Resource Configuration (which includes “Rel-17 IAB-DU-Resource-Configuration-H/S/NA-Config”, “RB Set Configuration”, and “Frequency Domain H/S/NA Configuration Reference SCS”)


	RAN1#105-e
Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.

RAN1#106-e
Agreement
For intra-donor and inter-donor DC scenarios, in addition to coordination at the donor CU(s), a parent-node can be made aware of the DU resource configuration (UL/DL/FL, H/S/NA) of the other peer parent node that connects to the same IAB-node.

Agreement
Support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors
Also related to parameter “Peer Parent DU Resource Configuration” as common signaling may be desirable.

Agreement
For intra-donor and inter-donor DC scenarios, coordinating the semi-static and/or cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations) from/for different parent nodes.


According to RAN1 agreements, for intra-donor and inter-donor DC scenarios, in addition to coordination at the donor CU(s), a parent-node can be made aware of the DU resource configuration (UL/DL/FL, H/S/NA) of the other peer parent node that connects to the same IAB-node. And it was also agreed in RAN1 to support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management. In addition, for CLI management, it was agreed in RAN1 that Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns. According to the parameter list from RAN1 [1], three parameters including Peer Parent Common Resource Configuration, Intended TDD DL-UL Configuration, Peer DU Resource Configuration need to be introduced. 
Observation 1: According to RAN1 agreements, DU resource configuration (including time domain and frequency domain) exchange among neighbouring IAB-nodes/IAB-donors was agreed for CLI purpose. 

Observation 2: According to RAN1 agreements, DU resource configuration (including time domain and frequency domain) between peer parent nodes and donor CUs was agreed for DC scenarios. 

Observation 3: According to RAN1 agreements, Rel-16 Intended TDD DL-UL Configuration is extended to support IAB-specific UFD patterns.
For DC scenario
For DC scenario, it was agreed in RAN3#113e meeting that following information are exchanged over Xn interface: 

Activated cell list.

H/S/NA resource configurations.

DL/UL resource configurations.

Multiplexing info.

Cell specific signal/channel configurations, including at least: SSB information, CORESET 0, and RACH configurations) from/for different parent nodes.
other higher layer parameters listed in R1-2110573
In our view, in addition to Cell specific signal/channel configurations from/for different parent nodes, Cell specific signal/channel configurations of boundary DU needs to be transferred over Xn interface between two donor CUs for resource multiplexing. 
Proposal 6: In addition to the cell specific signal/channel configurations from/for different parent nodes, boundary DU’s cell specific signal/channel configurations needs to be transferred via XnAP messages as well. 
In addition, both Xn/F1AP needs to be enhanced to support the exchange of boundary node’s parent DU’s resource configuration between peer parent nodes and donor CUs. More specifically, for Xn interface, XnAP needs to be enhanced to transfer parent IAB DU’s resource configuration between donor CUs for DC scenario (including time domain and frequency domain DU resource configuration), e.g. via SN addition procedure, MN initiated SN modification procedure, SN initiated SN modification procedure. Similarly, F1AP needs to be enhanced to transfer parent IAB DU’s resource configuration (including time domain and frequency domain DU resource configuration), e.g. via GNB-DU RESOURCE CONFIGURATION message. 
Proposal 7: XnAP needs to be enhanced to transfer parent IAB DU’s time domain/frequency domain resource configuration for DC scenario, e.g. via SN addition procedure, MN initiated SN modification procedure, SN initiated SN modification procedure. 
Proposal 8: F1AP needs to be enhanced to transfer parent IAB DU’s time domain/frequency domain resource configuration for DC scenario, via GNB-DU RESOURCE CONFIGURATION message. 
For CLI management
For TDD configuration 
According to TS 38.423, Intended TDD DL-UL Configuration NR IE has already been included in the XN SETUP REQUEST/RESPONSE message, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE messages. However, IAB specific UFD pattern is not supported in Intended TDD DL-UL Configuration NR IE in the above XnAP messages. So the XnAP messages needs to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE.

Proposal 9: XnAP messages (i.e. XN SETUP REQUEST/RESPONS, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) need to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE. 
Similarly, F1AP needs to be enhanced to transfer TDD DL-UL Configuration information as well. According to 38.473, Intended TDD DL-UL Configuration IE has already been included in F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages. However, IAB specific UFD pattern is not supported in Intended TDD DL-UL Configuration NR IE in the above F1AP messages. So the above F1AP messages needs to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE.
Proposal 10: F1AP messages (i.e. including F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages) need to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE. 

For HSNA configuration
As for HSNA configuration information, there is no HSNA configuration information in existing XnAP/F1AP messages yet. So time/frequency domain HSNA configuration information needs to be added in XnAP messages for CLI management, e.g., XN SETUP REQUEST/RESPONSE message, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message. Similarly, time/frequency domain HSNA configuration information needs to be added in F1AP messages, e.g. F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages. 
Proposal 11: XnAP messages (XN SETUP REQUEST/RESPONSE message, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) need to be enhanced to include time/frequency domain HSNA configuration information for CLI management.

Proposal 12: F1AP messages (F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages) need to be enhanced to include time/frequency domain HSNA configuration information for CLI management.
XnAP signaling design for resource multiplexing
During RAN3#114e meeting, a working assumption was achieved that the F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures: retrieve UE context procedure, handover preparation procedure, SN addition procedure, MN initiated SN modification procedure, SN initiated SN modification procedure. Some companies propose to use one common non-UE associated XnAP procedure instead of above UE associated XnAP procedures to forward these IAB-DU specific configurations to avoid the specification impact. In our view, UE associated XnAP procedures are preferred to forward these IAB-DU specific configurations. As we know, the target/new donor has no F1-C connection with boundary IAB-DU. If non-UE associated XnAP procedure (e.g. existing NG-RAN node configuration update procedure) is used to transfer these IAB-DU specific configurations, it’s not clear how to identify the corresponding IAB-MT in this XnAP message. In our understanding, the source/initial donor CU is not aware of the IAB-MT identity used in the target/new donor CU’s topology. As a result, additional enhancement is needed to resolve this issue. So using UE associated XnAP messages is more simple though multiple XnAP messages are impacted. And boundary IAB-MT can be regarded as a kind of UE, so it’s reasonable to transfer its boundary IAB-MT’s collocated DU configuration in UE associated XnAP messages. 

Observation 4: If non-UE associated XnAP procedure is used to transfer boundary IAB node’s multiplexing info and activated cell list, additional enhancement is needed in order to inform source donor CU of the boundary IAB-MT identity used in the target/new donor CU’s topology. 
Proposal 13: UE associated XnAP messages are used to transfer boundary IAB node’s multiplexing info and activated cell list from F1-terminating donor to non F1-terminating donor.
Whether new XnAP signaling is needed

During RAN3#113e meeting, it was FFS whether new XnAP procedure is needed. As we know, the boundary IAB-DU resource configuration may change, e.g., upon the F1 terminating donor updates activated cell list. And the updated resource configuration of boundary IAB-DU should be informed to the non F1-terminating donor upon change. So we think new XnAP procedure is needed to transfer the updated resource configuration of boundary IAB-DU. In our view, CU2 needs to know which IAB node the DU configuration transferred via the new Xn message is associated with so that CU2 could perform corresponding resource configurations at the target path. Suppose NUA Xn procedure is used, the identity of boundary node needs to be contained in the new Xn message. So we suggest that UE associated Xn procedure is used for inter-topology coordination, i.e. the procedure is associated with the IAB-MT of boundary node. 

Proposal 14: A new UE associated XnAP procedure is introduced to transfer the updated resource configuration of boundary IAB-DU.
According to the inter-CU topology adaptation procedure in the baseline CR to TS 38.401, the target donor CU sends UE CONTEXT RELEASE message to the source CU after the F1-C/F1-U traffics are switched to the target path. And then, the source donor CU may release BH RLC channels and BAP-sublayer routing entries on the source path between source parent IAB-node and source IAB-donor-DU upon receiving the UE context release message. According to TS 38.423, for handover procedure, the UE Context Release procedure is initiated by the target NG-RAN node to indicate to the source NG-RAN node that radio and control plane resources for the associated UE context are allowed to be released. That means the resources related to the UE-associated signaling connection between the two CUs may be released by CU1 after receiving XnAP UE CONTEXT RELEASE message.  However, in our view, the UE associated Xn connection between the two CUs (i.e. the XnAP IDs) needs to be retained in both CUs in order to support the transfer of updated DU configuration information. Some companies suggests that the two CUs could retain the XnAP IDs by implementation since they know that its a partial migration for IAB-MT. However, we think it’s better to make it clear in the specification. So we propose that an indication could be sent from CU2 to CU1 to indicate that the XnAP IDs needs to be retained after CU2 has sent the UE Context Release message to CU1, e.g. the indication could be included in the UE Context Release message. 

Proposal 15: The XnAP IDs need to be retained in both CUs after CU1 has sent the UE Context Release message to CU2 in order to support the transfer of updated DU reconfiguration info. 
Proposal 16: An indication may be sent from CU2 to CU1 to indicate that the XnAP IDs needs to be retained after CU2 has sent the UE Context Release message to CU1. 

Resource coordination between parent link and child link or between parent links
During RAN3#112-e meeting, resource coordination between parent link and child link or between parent links in inter-donor migration/recovery/redundancy scenarios was discussed and an LS [4] was sent to RAN1 to ask RAN1 to discuss solutions and inform RAN3 about the outcome. 

	For scenario 1 and 2, RAN3 considers the following solutions (other solutions are not precluded) for the resource coordination between the parent link and the child link:

Option 1: The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration.

Option 2: The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.

Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.

For Scenario 2, RAN3 considers the following solutions (other solutions are not precluded) for the coordination between two parent links:

Option 1: The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

Option 2: The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.


The resource coordination issue was discussed in RAN1 and a reply LS [5] was sent to RAN3 as below. 

	RAN1 thanks RAN3 for the LS on IAB resource multiplexing and would like to provide the following response.

RAN3 asked RAN1 to take two scenarios and three options into account and to inform RAN3 about the outcome of the discussion on inter-donor resource multiplexing.

RAN1 has discussed solutions to inter-donor resource multiplexing and come to the following conclusion:

All three methods are technically feasible. However, RAN1 note that Option 1 and Option 2 may cause service interruption to child IAB nodes and associated UEs for network topologies without proper resource coordination and Option 3 is very restrictive.

RAN1 notes that all above options are feasible also for semi-matched configurations, where not all DL and UL slots match, albeit with a reduced performance. Additionally, reconfigurations of the parent and/or child resource configurations can align resource configurations before or during the inter-donor migration procedures and after to further align the migrating node(s) with its new parent node.


As we can see, RAN1 responded that all three methods are technically feasible. And RAN1 noted that Option 1 and Option 2 may cause service interruption to child IAB nodes and associated UEs for network topologies without proper resource coordination and Option 3 is very restrictive. In RAN3#114e meeting, it was agreed that for Resource compatibility between the two parents, CU1 and CU2 coordinate with each other. The details are FFS. 
In our view, the required enhancements for option 1 and option 2 to support the coordination between the parent link and the child link or between two parent links are analyzed in table 1. And it is noted that required enhancement 1, 3 and 4 has already been agreed in RAN1#106e meeting “For intra-donor and inter-donor DC scenarios, in addition to coordination at the donor CU(s), a parent-node can be made aware of the DU resource configuration (UL/DL/FL, H/S/NA) of the other peer parent node that connects to the same IAB-node.”. The required enhancement 2 could be deduced based on R16 IAB principle and agreements made in RAN3#112e meeting, as analyzed in section 2.1. Besides, we see no reason to exclude any of the two options currently. With regard to option 3, the timing of the resource coordination is still not clear to us. As a result, we propose that option 1 and option 2 are both supported for the resource coordination since the two options can be supported without additional specification impact.  
Table 1. Enhancements needed for option 1 and option 2 to support the resource coordination
	
	Coordination  between the parent link and the child link
	Coordination between parent links

	Option 1 
	The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration

Required enhancement 1: F1 terminating donor (and its controlled parent node) needs to be aware of DU resource configuration of the peer parent node. 
	The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

Required enhancement 3: F1-terminating donor and its controlled parent node needs to be aware of the DU resource configuration of the peer parent node. 

	Option 2
	The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.

Required enhancement 2: the non-F1 terminating donor needs to be aware of boundary DU resource configuration configured by the F1-terminating donor.
	The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

Required enhancement 4: non F1-terminating donor and its controlled parent node needs to be aware of the DU resource configuration of the peer parent node. 


Proposal 17: For Resource coordination between parent link and child link or between parent links, option 1 and option 2 are both supported for the resource coordination.  
Conclusion
In this contribution, we discussed the remaining issues on resource multiplexing and potential RAN3 impact for PHY layer support based on the parameter list received from RAN1. And we have the following observations and proposals:

Proposal 1: F1AP GNB-DU RESOURCE CONFIGURATION message needs to be enhanced to transfer parameters for frequency domain multiplexing support, including Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config, RB Set Configuration, Frequency Domain H/S/NA Configuration Reference SCS.
Proposal 2: Frequency Domain IAB-DU Resource Configuration needs to be added in F1AP message for TDD, FDD UL/DL respectively.

Proposal 3: Frequency information and Carrier List info which indicates the SCS-specific carriers of DU cell needs to be added in the F1AP GNB-DU RESOURCE CONFIGURATION message for the child DU cells so that the parent node could determine the location of each RB set. 

Proposal 4: The child IAB-MT ID (i.e. gNB-DU/CU UE F1AP ID) in the F1AP GNB-DU RESOURCE CONFIGURATION message could be reused for the Per-child MT link-NA resource configuration. There is no need to add a list of associated child IAB-MT IDs additionally. 
Proposal 5: RAN3 agrees the TP for TS 38.473 in Appendix.
Observation 1: According to RAN1 agreements, DU resource configuration (including time domain and frequency domain) exchange among neighbouring IAB-nodes/IAB-donors was agreed for CLI purpose. 

Observation 2: According to RAN1 agreements, DU resource configuration (including time domain and frequency domain) between peer parent nodes and donor CUs was agreed for DC scenarios. 

Observation 3: According to RAN1 agreements, Rel-16 Intended TDD DL-UL Configuration is extended to support IAB-specific UFD patterns.
Proposal 6: In addition to the cell specific signal/channel configurations from/for different parent nodes, boundary DU’s cell specific signal/channel configurations needs to be transferred via XnAP messages as well. 
Proposal 7: XnAP needs to be enhanced to transfer parent IAB DU’s time domain/frequency domain resource configuration for DC scenario, e.g. via SN addition procedure, MN initiated SN modification procedure, SN initiated SN modification procedure. 
Proposal 8: F1AP needs to be enhanced to transfer parent IAB DU’s time domain/frequency domain resource configuration for DC scenario, via GNB-DU RESOURCE CONFIGURATION message. 
Proposal 9: XnAP messages (i.e. XN SETUP REQUEST/RESPONS, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) need to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE. 
Proposal 10: F1AP messages (i.e. including F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages) need to be enhanced to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE. 

Proposal 11: XnAP messages (XN SETUP REQUEST/RESPONSE message, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) need to be enhanced to include time/frequency domain HSNA configuration information for CLI management.

Proposal 12: F1AP messages (F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages) need to be enhanced to include time/frequency domain HSNA configuration information for CLI management.
Observation 4: If non-UE associated XnAP procedure is used to transfer boundary IAB node’s multiplexing info and activated cell list, additional enhancement is needed in order to inform source donor CU of the boundary IAB-MT identity used in the target/new donor CU’s topology. 
Proposal 13: UE associated XnAP messages are used to transfer boundary IAB node’s multiplexing info and activated cell list from F1-terminating donor to non F1-terminating donor.
Proposal 14: A new UE associated XnAP procedure is introduced to transfer the updated resource configuration of boundary IAB-DU.
Proposal 15: The XnAP IDs need to be retained in both CUs after CU1 has sent the UE Context Release message to CU2 in order to support the transfer of updated DU reconfiguration info. 
Proposal 16: An indication may be sent from CU2 to CU1 to indicate that the XnAP IDs needs to be retained after CU2 has sent the UE Context Release message to CU1. 

Proposal 17: For Resource coordination between parent link and child link or between parent links, option 1 and option 2 are both supported for the resource coordination.  
Reference
R1-2112977 LS on updated Rel-17 LTE and NR higher-layers parameter list
Appendix: TP for BL CR for NR_IAB_enh of TS 38.473 
-------------------------------------------Change 1------------------------------------------

9.2.9.3
GNB-DU RESOURCE CONFIGURATION

This message is sent by the gNB-CU to provide the resource configuration for an gNB-DU.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Activated Cells to Be Updated List
	
	0..1
	
	List of activated cells served by the IAB-DU or the IAB-donor-DU whose resource configuration is updated
	YES
	reject

	>Activated Cells To Be Updated List Item
	
	1 .. <maxnoofServedCellsIAB>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>CHOICE IAB-DU Cell Resource Configuration-Mode-Info
	M


	
	
	
	-
	

	>>>TDD
	
	
	
	
	
	

	>>>>TDD Info
	
	1
	
	
	
	

	>>>>>gNB-DU Cell Resource Configuration-TDD
	M
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains TDD resource configuration of the gNB-DU’s cell.
	-
	

	>>>>>Frequency Domain IAB-DU Resource Configuration-TDD
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	>>>FDD
	
	
	
	
	
	

	>>>>FDD Info
	
	1
	
	
	-
	

	>>>>>gNB-DU Cell Resource Configuration-FDD-UL
	M
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains FDD UL resource configuration of the gNB-DU’s cell.
	-
	

	>>>>>Frequency Domain IAB-DU Resource Configuration-FDD-UL
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	>>>>>gNB-DU Cell Resource Configuration-FDD-DL
	M
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains FDD DL resource configuration of the gNB-DU’s cell.
	-
	

	>>>>>Frequency Domain IAB-DU Resource Configuration-FDD-DL
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	Child-Nodes List
	
	0..1
	
	List of child IAB-nodes served by the IAB-DU or IAB-donor-DU.
	YES
	reject

	>Child-Nodes List Item
	
	1 .. <maxnoofChildIABNodes>
	
	
	EACH
	reject

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	Identifier of a descendant node IAB-MT at the IAB-donor-CU.
	YES
	reject

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	Identifier of a child-node IAB-MT at an IAB-DU or IAB-donor-DU.
	YES
	reject

	>>Child IAB-MT Link NA Resource Configuration List
	
	0..1
	
	
	
	

	>Child IAB-MT Link NA Resource Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>>NA Downlink
	
	
	
	
	
	

	>>>>NA attribute
	
	
	ENUMERATED (TRUE, FALSE)
	NA attribute for downlink symbols within a slot for a child IAB-MT.
	
	

	>>>NA Uplink
	
	
	
	
	
	

	>>>>NA attribute
	
	
	ENUMERATED (TRUE, FALSE)
	NA attribute for uplink symbols within a slot for a child IAB-MT.
	
	

	>>>NA Flexible
	
	
	
	
	
	

	>>>>NA attribute
	
	
	ENUMERATED (TRUE, FALSE)
	NA attribute for flexible symbols within a slot for a child IAB-MT.
	
	

	>>Child-Node Cells List
	
	0..1
	
	List of cells served by the child-node IAB-DU whose resource configuration is updated.
	YES
	reject

	>>>Child-Node Cells List Item
	
	1 .. <maxnoofServedCellsIAB >
	
	
	EACH
	reject

	>>>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>>>CHOICE IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	
	
	-
	

	>>>>>TDD
	
	
	
	
	-
	

	>>>>>>TDD Info
	
	1
	
	
	-
	

	>>>>>>>gNB-DU Cell Resource Configuration-TDD
	M
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains TDD resource configuration of gNB-DU’s cell.
	-
	

	>>>>>>>Frequency Domain IAB-DU Resource Configuration-TDD
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	>>>>>>>NR FreqInfo
	O
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>>>>>Carrier List

	O
	
	NR Carrier List

9.3.1.137
	
	YES
	ignore

	>>>>>FDD
	
	
	
	
	-
	

	>>>>>>FDD Info
	
	1
	
	
	-
	

	>>>>>>>gNB-DU Cell Resource Configuration-FDD-UL
	M 
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains FDD UL resource configuration of gNB-DU’s cell.
	-
	

	>>>>>>>Frequency Domain IAB-DU Resource Configuration-FDD-UL
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	>>>>>>>NR FreqInfo
	O
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>>>>>UL Carrier List
	O
	
	NR Carrier List

9.3.1.137
	
	YES
	ignore

	>>>>>>> gNB-DU Cell Resource Configuration-FDD-DL
	M 
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains FDD DL resource configuration of gNB-DU’s cell.
	-
	

	>>>>>Frequency Domain IAB-DU Resource Configuration-FDD-DL
	O
	
	gNB-DU Cell Resource Configuration 

9.3.1.107
	Contains frequency domain resource configuration of the gNB-DU’s cell.
	
	

	>>>>>>>NR FreqInfo
	O
	
	NR Frequency Info

9.3.1.17
	
	-
	

	>>>>>>>UL Carrier List
	O
	
	NR Carrier List

9.3.1.137
	
	YES
	ignore

	>>>>IAB STC Info
	O
	
	9.3.1.109
	STC configuration of child-node IAB-DU’s cell.
	
	

	>>>>RACH Config Common
	O
	
	OCTET STRING
	Corresponds to the rach-ConfigCommon as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>RACH Config Common IAB
	O
	
	OCTET STRING
	Corresponds to the IAB-specific rach-ConfigCommonIAB-r16 as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>CSI-RS Configuration
	O
	
	OCTET STRING
	Corresponds to the NZP-CSI-RS-Resource as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>SR Configuration
	O
	
	OCTET STRING
	Corresponds to the SchedulingRequestResourceConfig as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>PDCCH Configuration SIB1
	O
	
	OCTET STRING
	Corresponds to the PDCCH-ConfigSIB1 as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>SCS Common
	O
	
	OCTET STRING
	Corresponds to the subCarrierSpacingCommon as defined in subclause 6.2.2 of TS 38.331 [8].
	
	

	>>>>Multiplexing Info
	O
	
	9.3.1.108
	Contains information on multiplexing with cells configured for collocated IAB-MT.
	
	


-------------------------------------------Change 2------------------------------------------
9.3.1.107
gNB-DU Cell Resource Configuration 

This IE contains the resource configuration of the cells served by a gNB-DU, i.e. the TDD/FDD resource parameters for each activated cell (TS 38.213 [31], clause 11.1.1).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Subcarrier Spacing
	M
	
	ENUMERATED (kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1, …)
	Subcarrier spacing used as reference for the TDD/FDD slot configuration.
	YES
	reject

	DUF Transmission Periodicity 
	O
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, …)
	
	YES
	reject

	DUF Slot Configuration List
	
	0..1
	
	
	
	

	>DUF Slot Configuration Item
	
	1..<maxnoofDUFSlots>
	
	The maxNrofSlots in TS 38.331 [8].
	-
	

	>>CHOICE DUF Slot Configuration
	M
	
	
	
	-
	

	>>>Explicit Format
	
	
	
	
	-
	

	>>>>Permutation
	M
	
	ENUMERATED (DFU, UFD, …)
	
	-
	

	>>>>Number of Downlink Symbols
	O
	
	INTEGER (0..14)
	
	-
	

	>>>>Number of Uplink Symbols
	O
	
	INTEGER (0..14)
	
	-
	

	>>>Implicit Format
	
	
	
	
	
	

	>>>>DUF Slot Format Index
	M
	
	INTEGER (0..254)
	Index into Table 11.1.1-1 and Table 14-2 in TS 38.213 [31], excluding the last row in Table 14-2.
	-
	

	HSNA Transmission Periodicity 
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160, …)
	
	YES
	reject

	HSNA Slot Configuration List
	
	0..1
	
	
	
	

	>HSNA Slot Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for downlink symbols in a slot.
	-
	

	>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for uplink symbols in a slot.
	-
	

	>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for flexible symbols in a slot.
	-
	

	HSNA Frequency Domain Configuration List
	
	0..1
	
	
	
	

	>Reference Subcarrier Spacing
	M
	
	ENUMERATED (kHz15, kHz30, kHz60, kHz120, spare3, spare2, spare1, …)
	Indicates reference SCS to be applied to HSNA Frequency Domain Configuration Item at a given IAB-DU's cell.
	
	

	>RB Set Configuration
	M
	
	ENUMERATED (2, 4, 8, 16, 32, 64,...)
	Indicates the RB set size in number of PRBs used for frequency domain H/S/NA configuration of a given IAB-DU's cell, as specified in 38.213.
	
	

	>HSNA Frequency Domain Configuration Item

	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>>HSNA Downlink List
	
	1..<maxnoofRBSets>
	
	
	-
	

	>>>>HSNA Downlink
	O

	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for downlink symbols for each RB set in a slot.
	
	

	>>>HSNA Uplink List
	
	1..<maxnoofRBSets>
	
	
	-
	

	>>>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for uplink symbols for each RB set in a slot. 
	
	

	>>>HSNA Flexible List
	
	1..<maxnoofRBSets>
	
	
	-
	

	>>>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for flexible symbols for each RB set in a slot. 
	
	


	Range bound
	Explanation

	maxnoofDUFSlots
	Maximum no. of slots in 10ms. Value is 320.

	maxnoofSymbols
	Maximum no. of symbols in a slot. Value is 14.

	maxnoofHSNASlots
	Maximum no of "Hard", "Soft" or "Not available" slots in 160ms. Value is 5120.

	maxnoofRBSets
	Maximum no of RB sets in uplink or downlink or not available symbol in a slot. Value is 8.
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