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1	Introduction
During the last meeting, potential mobility enhancements for mobile IAB were discussed and the following agreements were achieved [1]: 
· Add statement to stage-2 that continuity of OAM connectivity of mobile IAB-node needs to be ensured. 
· Add statement to stage-2 of DU migration that OAM is updated with cell-local ID part of NCI when reconfigured by DU’s CU, and that the DU’s CU obtains a list of NCI from OAM in advance. 
· Send a reply LS to SA5 to inform that CU-based NCI reconfiguration has been added to the RAN3 agreed BLCR, as requested by SA5. 
This contribution mainly focuses on the remaining issues of mobility enhancement for mobile IAB. We provide the TPs for TS 38.401 BL CR and TS 38.473 BL CR for capturing our proposals.
2	Discussion
2.1	Issue1: Pre-configuration for mobile IAB
For the PCI collision mitigation, RAN3 #119b marked [2] “Whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.” In our view, the UE may fail to report the cell information (if same PCI as the mobile IAB-DU) correctly, because this cell will cause great interference to the UE, and the UE cannot distinguish it, as shown in Figure 1.
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Figure 1. UE-based PCI collision detection
Observation 1: If PCI collision occurs, the UE measurement report may not be helpful for PCI collision detection due to strong interference. 
However, we see that the mobile IAB-node detects the PCI collision based on the MT’s measurement, considering that the co-located DU’s transmission will not impact the IAB-MT’s measurement with proper duplex design. The IAB-MT can measure a neighbour cell, and know the cell’s PCIs. When the MT find a neighbour cell’s PCI is same as its co-located DU’s cell, the MT can detect the PCI collision.
To make the whole PCI collision avoidance mechanism work, a list of PCIs can be pre-configured to the mobile IAB-node. Such pre-configured PCI list doesn’t mean the mobility route should also be pre-configured, but acts as a backup PCI resource pool. That is, the pre-configured PCI list includes the PCIs that can be used to replace the collided one if a PCI collision happens. 
Proposal 1: A list of PCIs can be pre-configured to the mobile IAB node, and the mobile IAB node select a new one if detects potential confliction.
2.2	Issue2: TAC/RANAC issues
[image: ]
Figure 2. TAC update in the Mobile IAB scenario
According to the RAN3 119 agreement [3], we have,
· Capture on stage 2 that the TAC/RANAC broadcast by the mobile IAB-DU can be changed in order to reflect the mIAB-node’s physical location. It needs to be further discussed how the mobile IAB-DU’s TAC/RANAC is changed and what Stage 3 impacts are (if any).
According to the progress in RAN3-119bis-e, we have the further agreement [2]:
· The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell. 
We believe the above principle for the TAC configuration of mobile IAB-DU should also apply to the RANAC configuration.
Proposal 2: The mobile IAB-DU’s RANAC can have same or different value than the RANAC of the mobile IAB-MT’s serving cell.
As for how to update the TAC/RANAC of a mobile-IAB cell, the OAM configuration should be the baseline, and the F1-terminating CU can reconfigure the TAC/RANAC of the mobile-IAB cell when necessary. This may be beneficial for flexibility, and the similar feature has been agreed for the NCI reconfiguration. For the case where the mobile IAB-DU and mobile IAB-MT connect to different donor-CUs, the RRC-terminating CU can provide a proper TAC/RANAC value to the F1-terminating CU for reconfiguration.
It is proposed,
Proposal 3: Besides the OAM based configuration which is baseline, the F1-terminating CU can provide new TAC/RANAC to the mobile IAB-DU via F1AP signaling.
Proposal 4: RRC-terminating CU can provide TAC/RANAC which can be used by the mobile IAB-node to the F1-terminating CU. 
3	Conclusion
This contribution discusses the remaining issues of the procedure for the inter-donor migration for mobile IAB. It is proposed:
Issue 1: Pre-configuration for mobile IAB
Observation 1: If PCI collision occurs, the UE measurement report may not be helpful for PCI collision detection due to strong interference. 
Proposal 1: A list of PCIs can be pre-configured to the mobile IAB node, and the mobile IAB node select a new one if detects potential confliction.
Issue 2: TAC/RANAC issues
Proposal 2: The mobile IAB-DU’s RANAC can have same or different value than the RANAC of the mobile IAB-MT’s serving cell.
Proposal 3: Besides the OAM based configuration which is baseline, the F1-terminating CU can provide new TAC/RANAC to the mobile IAB-DU via F1AP signaling.
Proposal 4: RRC-terminating CU can provide TAC/RANAC which can be used by the mobile IAB-node to the F1-terminating CU. 

It is also proposed:
· RAN3 to agree the TPs to TS 38.401 and TS 38.473 BL CR in the Annex.
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Annex 1:	TP to Mobile IAB BL CR of TS 38.401 
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
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The TAC/RANAC of the cells served by a mobile IAB-DU configured by the OAM can be reconfigured by the F1 terminating IAB-donor-CU serving the mobile IAB-DU. In case the mobile IAB-MT and its co-located mobile IAB-DU connect to different IAB-donors, the TAC/RANAC of the cell served by mobile IAB-DU can have same or different value than the TAC/RANAC of the mobile IAB-MT’s serving cell.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>







Annex 2:	TP to Mobile IAB BL CR of TS 38.473 
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The gNB-DU Resource Configuration procedure is initiated by the gNB-CU in order to configure the resource usage for a gNB-DU. The procedure uses non-UE associated signalling.
In this version of the specification, this procedure is used to configure IAB resources.
[bookmark: _Toc45832300][bookmark: _Toc51763480][bookmark: _Toc64448644][bookmark: _Toc66289303][bookmark: _Toc74154416][bookmark: _Toc81383160][bookmark: _Toc88657793][bookmark: _Toc97910705][bookmark: _Toc99038344][bookmark: _Toc99730606][bookmark: _Toc105510725][bookmark: _Toc105927257][bookmark: _Toc106109797][bookmark: _Toc113835234][bookmark: _Toc120124077][bookmark: _Toc146226344]8.10.2.2	Successful Operation


Figure 8.10.2.2-1: gNB-DU Resource Configuration procedure: Successful Operation
The gNB-CU initiates the procedure by sending the GNB-DU RESOURCE CONFIGURATION message to gNB-DU. The gNB-DU replies to the gNB-CU with the GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE message.
For each cell in the Activated Cells to Be Updated List IE of the GNB-DU RESOURCE CONFIGURATION message, the gNB-DU shall store the resource configuration contained in the IAB-DU Cell Resource Configuration-Mode-Info IE and use it when performing scheduling in compliance with TS 38.213 [31].
If the Updated 5GS TAC IE is included in the Activated Cells to Be Updated List Item IE of the GNB-DU RESOURCE CONFIGURATION message, the gNB-DU shall, if supported, update the 5GS TAC broadcasted by the cell accordingly.
If the Updated RANAC IE is included in the Activated Cells to Be Updated List Item IE of the GNB-DU RESOURCE CONFIGURATION message, the gNB-DU shall, if supported, update the RANAC broadcasted by the cell accordingly.
If the Child-Node List IE is included in the GNB-DU RESOURCE CONFIGURATION message, for each child-node indicated by the gNB-CU UE F1AP ID IE and gNB-DU UE F1AP ID IE, and for each cell served by this child node indicated by the NR CGI IE in the Child-Node Cells List IE, the gNB-DU shall store the received information and use this information for scheduling, in compliance with TS 38.213 [31], clause 14.
[bookmark: _Toc64448645][bookmark: _Toc66289304][bookmark: _Toc74154417][bookmark: _Toc81383161][bookmark: _Toc88657794][bookmark: _Toc97910706][bookmark: _Toc45832301][bookmark: _Toc51763481]If the Neighbour-Node Cells List IE is included in the GNB-DU RESOURCE CONFIGURATION message, for each neighbour-node cell indicated by the NR CGI IE in the Neighbour-Node Cells List IE, the gNB-DU shall store the received information and use this information for cross-link interference management and/or semi-static resource coordination. If the Peer Parent-Node Indicator IE is included in the GNB-DU RESOURCE CONFIGURATION message and the value is set as “true”, the gNB-DU shall, consider the cell indicated by the NR CGI IE is served by the peer parent node of the IAB-node indicated by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the Serving Cells List IE is included in the GNB-DU RESOURCE CONFIGURATION message, the gNB-DU shall store the received information and use this information for scheduling, in compliance with TS 38.213 [31], clause 14.
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Figure 8.10.2.3-1: gNB-DU Resource Configuration procedure: Unsuccessful Operation
If the gNB-DU cannot accept the configuration, it shall respond with a GNB-DU RESOURCE CONFIGURATION FAILURE and appropriate cause value.
If the GNB-DU RESOURCE CONFIGURATION FAILURE message includes the Time To Wait IE, the gNB-CU shall wait at least for the indicated time before reinitiating the GNB-DU RESOURCE CONFIGURATION message towards the same gNB-DU.
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Not applicable.
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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
	
	-
	

	>>IAB-DU Cell Resource Configuration-Mode-Info
	M
	
	9.3.1.279
	In the current version of this specification,
for FDD,
this IE only contains the gNB-DU Cell Resource Configuration-FDD-UL IE and the gNB-DU Cell Resource Configuration-FDD-DL IE,
for TDD,
this IE only contains the gNB-DU Cell Resource Configuration-TDD IE
	-
	

	>> Updated 5GS TAC
	O
	
	5GS TAC 9.3.1.29
	The updated TAC assigned to the cell of mobile IAB-DU.
	Yes
	ignore

	>> Updated RANAC
	O
	
	RAN Area Code 9.3.1.57
	The updated RANAC assigned to the cell of mobile IAB-DU.
	Yes
	ignore

	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-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
	
	-
	

	>>>>IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	9.3.1.279
	
	-
	

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

	>>>>RACH Config Common
	O
	
	OCTET STRING
	Includes the rach-ConfigCommon contained in the BWP-UplinkCommon IE as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>>>RACH Config Common IAB
	O
	
	OCTET STRING
	Includes the IAB-specific rach-ConfigCommonIAB contained in the BWP-UplinkCommon IE as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

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

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

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

	>>>>SCS Common
	O
	
	OCTET STRING
	Includes the subCarrierSpacingCommon contained in the MIB message 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 co-located IAB-MT.
	
	

	Neighbour-Node Cells List
	
	0..1
	
	List of neighbor node cells.
	YES
	reject

	>Neighbour-Node Cells List Item
	
	1 .. < maxnoofNeighbourNodeCellsIAB>
	
	
	EACH
	reject

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	Identifier of a child-node IAB-MT at an IAB-donor-CU.
	-
	

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

	>>Peer Parent-Node Indicator
	O
	
	ENUMERATED (true, …)
	Indicates if the cell belongs to the peer parent IAB-node of the dual connected IAB-node.
	-
	

	>>IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	9.3.1.279
	
	-
	

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

	>>RACH Config Common
	O
	
	OCTET STRING
	Common RACH Configuration of peer parent node IAB-DU’s cell. Includes the rach-ConfigCommon contained in the BWP-UplinkCommon IE as defined in subclause 6.3.2 of TS 38.331 [8].
	-
	

	>>RACH Config Common IAB
	O
	
	OCTET STRING
	IAB specific common RACH Configuration of peer parent node IAB-DU’s cell. Includes the IAB-specific rach-ConfigCommonIAB contained in the BWP-UplinkCommon IE as defined in subclause 6.3.2 of TS 38.331 [8].
	-
	

	>>CSI-RS Configuration
	O
	
	OCTET STRING
	CSI-RS configuration of peer parent node IAB-DU’s cell.
Includes the NZP-CSI-RS-Resource as defined in subclause 6.3.2 of TS 38.331 [8].
	-
	

	>>SR Configuration
	O
	
	OCTET STRING
	SR configuration of peer parent node IAB-DU’s cell.
Includes the SchedulingRequestResourceConfig IE as defined in subclause 6.3.2 of TS 38.331 [8].
	-
	

	>>PDCCH Configuration SIB1
	O
	
	OCTET STRING
	PDCCH configuration SIB1 of peer parent node IAB-DU’s cell. Includes the PDCCH-ConfigSIB1 IE as defined in subclause 6.3.2 of TS 38.331 [8].
	-
	

	>>SCS Common
	O
	
	OCTET STRING
	SCS Common of peer parent node IAB-DU’s cell. Includes the subCarrierSpacingCommon contained in the MIB message as defined in subclause 6.2.2 of TS 38.331 [8].
	-
	

	Serving Cells List
	
	0..1
	
	List of serving cells of the co-located IAB-MT.
	YES
	reject

	>Serving Cells List Item
	
	1 .. < maxnoofServingCells >
	
	
	EACH
	reject

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>CHOICE IAB-MT Cell NA Resource Configuration-Mode-Info
	O
	
	
	
	-
	

	>>>FDD
	
	
	
	
	
	

	>>>>FDD Info
	
	1
	
	
	-
	

	>>>>>gNB-DU Cell NA Resource Configuration-FDD-UL
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains FDD UL NA resource configuration of parent IAB-node’s cell for the co-located IAB-MT. 
	-
	

	>>>>>gNB-DU Cell NA Resource Configuration-FDD-DL
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains FDD DL NA resource configuration of parent IAB-node’s cell for the co-located IAB-MT. 
	-
	

	>>>>>UL Frequency Info
	O
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>>>ULTransmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>>>UL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	-
	

	>>>>>DL Frequency Info
	O
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>>>DLTransmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>>>DL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	-
	

	>>>TDD
	
	
	
	
	-
	

	>>>>TDD Info
	
	1
	
	
	-
	

	>>>>>gNB-DU Cell NA Resource Configuration-TDD
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains TDD NA resource configuration of parent IAB-node’s cell for the co-located IAB-MT. 
	-
	

	>>>>>NR Frequency Info
	O
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>>>Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>>>Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	-
	



	Range bound
	Explanation

	maxnoofChildIABNodes
	Maximum number of child nodes served by an IAB-DU or IAB-donor-DU. Value is 1024.

	maxnoofServedCellsIAB
	Maximum number of cells served by an IAB-DU or IAB-donor-DU. Value is 512.

	maxnoofNeighbourNodeCellsIAB
	Maximum no. of neighbour cells. Value is 1024.

	MaxnoofServingCells
	Maximum no. of serving cells for IAB-MT. Value is 32
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-- A
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
Activated-Cells-to-be-Updated-List ::= SEQUENCE (SIZE(1..maxnoofServedCellsIAB)) OF Activated-Cells-to-be-Updated-List-Item

Activated-Cells-to-be-Updated-List-Item ::=	SEQUENCE{
	nRCGI								NRCGI,
	iAB-DU-Cell-Resource-Configuration-Mode-Info	IAB-DU-Cell-Resource-Configuration-Mode-Info,
	updated-fiveGS-TAC						FiveGS-TAC						OPTIONAL,
	updated-ranac							RANAC							OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { Activated-Cells-to-be-Updated-List-Item-ExtIEs} } OPTIONAL
}

Activated-Cells-to-be-Updated-List-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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