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1 Introduction

CB: # 1307_IAB_Res_Multiplex
-Converge on details for Xn signalling

- Should new Xn procedures tackle multiple functions, e.g. exchange of QoS info/BAP parameters, resource configuration

-Converge on details for F1 signalling 

-Can it be agreed that no enhancements are needed for time alignment of resource configuration across nodes?
(Nok - moderator)

Summary of offline disc R3-221054
The discussion has two phases:

Phase 1: Identify potentially achievable agreements for online discussion. 

Phase 2: TBD

The deadline for Phase 1 is Thursday, Jan 20th, 23:59:59 UTC. This allows the moderator to prepare the proposals on Friday for Monday’s online session. 

2 For the Chairman’s Notes

Propose to capture the following Agreement:
…
3 Phase 1 Discussion 

3.1 Issue 1: Resource compatibility between the two parents 
In RAN3#112-e, RAN3 send a LS to RAN1 asking for RAN1 feedback on IAB resource multiplexing and 3 options:
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.

RAN1 reply LS ([1]) states:
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.

Contribution ([1]) and ([5]):

· 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.  
Q1: Please share your view whether it is acceptable that “option 1 and option 2 are both supported”.
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Summary:

Suggest following proposal:

Proposal 
3.2 Issue 2: F1AP impact

* Whether need enhancement in F1AP messages (F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages).
Contribution ([1]): F1AP messages (F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages) need to be enhanced to include include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE, and time/frequency domain HSNA configuration information for CLI management.

* whether use gNB-DU UE F1AP ID to identify the child IAB node
Regarding on how to identify the child IAB node, contribution [1][2]

 REF _Ref93316457 \r \h 
[5] propose to use gNB-DU UE F1AP ID. 

* Information to be included in F1AP GNB-DU RESOURCE CONFIGURATION message.
Contribution ([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.

· Frequency Domain IAB-DU Resource Configuration needs to be added in F1AP message for TDD, FDD UL/DL respectively.

· 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.

· 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.
· The enhancement to the gNB-DU Cell Resource Configuration IE is:

	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. 
	
	


Contribution ([2]):

· Activation Timing IE.  (Moderator’s NOTE:  This will be discussed later once the Xn part is agreed)
· The enhancement to the gNB-DU Cell Resource Configuration IE is:

	HSNA Configuration List
	
	1..<maxnoofRBSets>
	
	
	-
	

	>Resource Block Set Index
	O
	
	INTEGER

(1..<maxnoofRBSets>)
	
	-
	

	>Reference SCS
	O
	
	ENUMERATED (scs15, scs30, scs60, scs120) 


	Indicates the reference SCS of the cell HSNA configuration.
	
	

	>HSNA Slot Configuration List
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>HSNA Slot Configuration Item
	
	
	
	
	-
	

	>>>HSNA Slot Configuration Index
	O
	
	INTEGER

(1..5120)
	
	-
	

	>>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	-
	

	>>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	-
	

	>>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	-
	


Contribution ([5]): 
· The enhancement to the gNB-DU Cell Resource Configuration IE is:

	RB Set Size
	O
	
	ENUMERATED (2, 4, 8, 16, 32, 64, …)
	
	
	

	RB Set SCS
	O
	
	ENUMERATED (scs15, scs30, scs60, scs120, ...)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [17].
	
	

	IAB HSNA Slot Configuration List
	
	0..1
	
	
	
	

	>Link ID Per-link Configuration
	O
	
	gNB-DU UE F1AP ID
	Indicates whether the configuration pertain only for one link. If omitted, the configuration applies to whole DU cell. 
	
	

	>HSNA Slot Configuration Item list
	
	0..1
	
	
	
	

	>>HSNA Slot Configuration Item
	
	1..<maxnoofHSNASlots >
	
	
	
	

	>>>HSNA RB Set Configuration Item
	
	1..<maxnoofRBSets>
	
	
	
	

	>>>>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.
	-
	


Contribution ([6]):
· Extension to Intended TDD DL-UL Configuration IE
· gNB-DU Cell Resource Configuration IE should be extended to include an instance of RB Set Configuration, Frequency-domain HSNA Configuration, Child-specific NA Resource Configuration
· Add Child-node’s Frequency Configuration, parent-node’s resource configuration, and Peer DU Resource Configuration to GNB-DU RESOURCE CONFIGURATION message
Q2: Please share your view on following F1AP aspects:
· Q2-1: Whether need enhancement in F1AP messages (F1 SETUP REQUEST, GNB-DU CONFIGURATION UPDATE, GNB-CU CONFIGURATION UPDATE messages).
· Q2-2: whether use gNB-DU UE F1AP ID to identify the child IAB node 
· Q2-3: whether it is agreeable for the Extension to Intended TDD DL-UL Configuration IE in Contribution ([6])

·  Q2-4: The information to be included in GNB-DU RESOURCE CONFIGURATION message.

· Q2-5: Information to be included in gNB-DU Cell Resource Configuration IE and preference on IE structure from contribution ([1]), [2] ([5]), or ([6]).
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Summary:

Suggest following proposal:

Proposal .
3.3 Issue 3: XnAP impact

* whether a new XnAP procedure is needed
Contribution [1]: a new XnAP procedure is introduced, and uses UE-Associated signaling. The XnAP ID is retained after UE Context Release
 * whether use same new Xn procedure for the exchange of QoS info/BAP parameters, and for the coordination of resource configuration

Contribution ([3]) propose the new Xn procedure introduced for the exchange of QoS info/BAP parameters is also used for the coordination of resource configuration.
 * whether revert previous agreement and only use the new XnAP procedure for resource coordination
Contribution ([2]) propose to revert the previous agreement (as below), and Only use the new XnAP procedure

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 

* Whether need enhancement in XnAP messages (i.e. XN SETUP REQUEST/RESPONS, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE, and time/frequency domain HSNA configuration information for CLI management.
Contribution [1]: 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. 
 * Whether need enhancement on Time alignment of resource configurations across nodes 
Contribution ([2]): To ensure a synchronous activation of new semi-static resource configurations, the System Frame Number and the Slot Index from which the configuration is valid is added to the XnAP and the F1AP signalling.
Contribution ([3]) ([5]): No enhancements to be made to further improve time alignment of resource configurations across nodes.
NOTE: the impact to F1AP will be discussed later.
* Detailed info to be exchanged over Xn, and the Structure of the IE

Last meeting agreed following info to be exchanged over Xn:
· 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

Contribution ([1]) proposes: 
· boundary DU’s cell specific signal/channel configurations needs to be transferred via XnAP messages as well. 
· 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.
Contribution ([2]) proposes following:

	IE/Group Name
	Presence
	Range


	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Activated Cells List
	
	0.. 1
	
	List of cells configured in the boundary gNB-DU
	YES
	reject

	>Activated Cells Item
	
	1.. <maxnoofServedCellsIAB>
	
	
	EACH
	reject

	>>NR CGI
	M
	
	9.2.2.7
	
	-
	

	>>Multiplexing Info


	O
	
	9.2.2.b
	Contains information on multiplexing with cells configured for collocated IAB-MT. Defined in TS 38.473 [x], section 9.3.1.108.
	-
	

	>>HSNA resource Configurations
	M
	
	9.2.2.c
	Contains Hard, Soft, N/A information and DL/UL configurations for either TDD or FDD configurations.
	-
	

	>>IAB STC Info
	O
	
	9.2.2.d
	STC configuration of boundary-node IAB-DU’s cell. Defined in TS 38.473 [x], section 9.3.1.109.
	-
	

	>>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].
	-
	

	Parent gNB-DU Served Cells List
	
	0.. 1
	
	This information is present when a secondary leg for a DC-capable boundary IAB-node is set up. The information pertains to the resources allocated to the boundary IAB-MT on the existing leg.
	YES
	reject

	>Parent gNB-DU Served Cells Item
	
	1.. <maxnoofServedCellsIAB>
	
	
	EACH
	reject

	>>NR CGI
	M
	
	9.2.2.7
	
	-
	

	>>Multiplexing Info


	O
	
	9.2.2.b
	Contains information on multiplexing with cells configured for collocated IAB-MT. Defined in TS 38.473 [x], section 9.3.1.108.
	-
	

	>>HSNA resource Configurations
	M
	
	9.2.2.c
	
	-
	

	>>IAB STC Info
	O
	
	9.2.2.d
	STC configuration of boundary-node IAB-DU’s cell. Defined in TS 38.473 [x], section 9.3.1.109.
	-
	

	>>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].
	-
	

	Activation Timing
	O
	
	
	
	-
	

	>Activation SFN
	M
	
	INTEGER(0..1023)
	Indicates from which SFN of the receiving node the configuration is valid.
	-
	

	>Activation Slot Index
	O
	
	INTEGER(0..319)
	Indicates from which slot of the indicated SFN of the receiving node the configuration is valid.
	-
	


Contribution ([4]) proposes following:
	Activated Cells List
	O
	0..1
	
	List of cells served by the collocated IAB-DU.
	YES
	ignore

	>Activated Cells List Item
	
	1 .. <maxnoofServedCellsIAB >
	
	
	EACH
	ignore

	>>NR CGI 
	M
	
	9.2.2.7
	
	-
	

	>>IAB STC-Info
	O
	
	9.2.2.x1
	Contains cell SSB Transmission Configuration (STC) information of an IAB-DU or IAB-donor-DU.
	-
	

	>>ControlResourceSetZero
	O
	INTEGER (0..15)
	
	This IE is to configure CORESET#0 of the initial BWP (see TS 38.213 [40], clause 13).
	-
	

	>>RACH Config Common
	O
	
	OCTET STRING
	Corresponds to the rach-ConfigCommon as defined in subclause 6.3.2 of TS 38.331 [10].
	-
	

	>>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 [10].
	-
	

	>>Multiplexing Info
	O
	
	9.2.2.x2
	Contains information on multiplexing with cells configured for collocated IAB-MT.
	-
	

	>>RB Sets List 
	O
	0..1
	
	List of non-overlapping RB sets in a DU cell.
	
	

	>>>RB Sets List Item
	
	ENUMERATED (4,8,16)
	
	
	-
	

	>>>> RB Set Configuration
	O
	
	9.2.2.x3
	Contains the information on staring frequency point and the number of PRBs of an RB set
	-
	

	>>>>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 

9.2.2.x4
	Contains TDD resource configuration of gNB-DU’s cell.
	-
	

	>>>>>FDD
	
	
	
	
	-
	

	>>>>>>FDD Info
	
	1
	
	
	-
	

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

9.2.2.x4
	Contains FDD UL resource configuration of gNB-DU’s cell.
	-
	

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

9.2.2.x4
	Contains FDD DL resource configuration of gNB-DU’s cell.
	-
	


Contribution ([6]):

· Add Peer DU Resource Configuration in Served Cell Information NR IE
Q3: Please share your view on following XnAP aspects:
· Q3-1: whether a new XnAP procedure is needed
· Q3-2: whether use same new Xn procedure for the exchange of QoS info/BAP parameters, and for the coordination of resource configuration

· Q3-3: whether revert previous agreement and only use the new XnAP procedure for resource coordination  
· Q3-4: Whether need enhancement in XnAP messages (i.e. XN SETUP REQUEST/RESPONS, NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message) to include IAB specific UFD pattern in Intended TDD DL-UL Configuration NR IE, and time/frequency domain HSNA configuration information for CLI management.
· Q3-5: Whether need enhancement on Time alignment of resource configurations across nodes 
· Q3-6: Detailed info to be exchanged over Xn, and preference on IE structure from contribution [2], [4], ([6]). 
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Summary:

Suggest following proposal:

Proposal .
3.4 Any other issues

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Phase 2 Discussion 

5 Conclusion, Recommendations
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