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Introduction
During RAN3#107e meeting, BL CR to 38.473 on PHY Layer parameters configuration was agreed[1]. However, there are still some remaining issues with regard to the PHY layer parameters configuration via F1AP. In this contribution, we mainly discuss the remaining issues on child DU cell specific signals/channels configuration via F1AP and some miscellaneous corrections to the BL CR to 38.473 on PHY Layer parameters configuration. And then a TP to BL CR to 38.473 on PHY Layer parameters configuration is provided. 
Discussion
Child DU cell specific signals/channels

Periodic CSI-RS and SR
According to the RAN1#99 agreements[2] as copied in the below, a parent IAB node/donor can be provided with cell-specific signals/channels configurations of each child IAB-DU for resource multiplexing among backhaul and access links. The cell-specific signals/channels configurations which need to be provided to parent IAB node/donor includes IAB-node DU resource for SSB transmission, periodic CSI-RS transmission, PRACH reception and SR receptions. However, only IAB-DU resource for SSB transmission and PRACH reception are captured in the BL CR to 38.473 on PHY Layer parameters configuration[1]. In our view, resources for periodic CSI-RS transmission and SR receptions are also needed to be informed to parent IAB node/donor via F1AP for the purpose of resource multiplexing among backhaul and access links. IAB donor CU could obtain UE specific periodic CSI-RS and SR resource configuration via CellGroupConfig contained in F1AP message sent by IAB-DU and then send the received resource set comprised of configured CSI-RS/SR resource for all served UEs to parent IAB node/donor. To avoid frequent update and signalling overhead, when to trigger the sending of CSI-RS/SR resource set configuration could be left to implementation.  
	Agreements:

A parent IAB node/donor can be provided with cell-specific signals/channels configurations (as listed in the previous agreements copied below) of each child IAB-DU. How/whether to use the information to handle any potential conflict at the parent IAB node/donor is left to network implementation 
NOTE: This overturns the last sub-bullet of the following RAN1#97 agreement:
Agreements:

If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource (Alt. 2 from RAN1#96bis).

The list of cell-specific signals/channels includes:

resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;

configured RACH occasions for receiving at the DU

periodic CSI-RS transmission at the DU

scheduled resource for receving SR at DU

The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU




Proposal 1: Resources for periodic CSI-RS transmission and SR receptions shall be provided to parent IAB node/donor via F1AP for the purpose of resource multiplexing among backhaul and access links.
PDCCH for Type0-PDCCH CSS sets
During RAN1#100e meeting, the issue of IAB-node DU resource configuration colliding with PDCCH transmission occasions for Type0-PDCCH CSS sets was discussed. And it was agreed that a symbol of a slot is equivalent to being configured as hard if an IAB-node DU would transmit PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1 in the symbol of the slot. Meanwhile, RAN3 is recommended to include pdcchConfigSIB1 and subCarrierSpacingCommon as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config. Based on RAN1’s agreement, pdcchConfigSIB1 and subCarrierSpacingCommon shall be added in the child DU cell resource configuration sent from IAB donor CU to parent node/donor via F1AP. 
	Agreement: Adopt the following TP for 38.213:

< Unchanged parts are omitted >

A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block,  PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1, or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.

< Unchanged parts are omitted >
Agreement: Send an updated parameter list to RAN3 and recommend the inclusion of pdcchConfigSIB1 and subCarrierSpacingCommon as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config. 



Proposal 2: PDCCH-ConfigSIB1 and subCarrierSpacingCommon shall be added in the child DU cell resource configuration sent from IAB donor CU to parent node/donor via F1AP.
Miscellaneous corrections
In the agreed BL CR to 38.473 on PHY Layer parameters configuration [1], SSB FreqInfo IE contained in IAB-STC-Info Item refers to section 9.3.1.17, i.e. NR Frequency Info IE. And NR Frequency Info IE defined in section 9.3.1.17 is comprised of NR ARFCN IE, SUL Information IE and Frequency Band List IE. And the NR ARFCNF IE and the frequency Band List IE are mandatory. However, only ARFCN information is needed to indicate SSB frequency for IAB STC configuration information. As a result, it is suggested that SSB FreqInfo in IAB-STC-Info Item IE only indicates the ARFCN value of the SSB central frequency. 

In addition, SSB Transmission Bandwidth IE contained in IAB-STC-Info Item IE refers to section 9.3.1.15, i.e. Transmission Bandwidth IE which includes NR SCS IE and NRB IE. And both NR SCS IE and NRB IE are mandatory in the Transmission Bandwidth IE. As we know, the bandwidth of SSB is 20 RBs. However, value 20 is not defined for NRB IE. So NRB IE is not needed for IAB-STC-Info Item IE. And it is suggested that NR SCS IE instead of SSB Transmission Bandwidth IE is contained in IAB-STC-Info Item IE. 

Proposal 3: SSB FreqInfo in IAB-STC-Info Item IE only indicates the ARFCN value of the SSB central frequency.

Proposal 4:  NR SCS IE instead of SSB Transmission Bandwidth IE is contained in IAB-STC-Info Item IE.

Proposal 5: Agree the TP to TS 38.473 on PHY Layer parameters configuration in the Annex. 

Conclusion
In this contribution, we discussed the remaining issues on child DU cell specific signals/channels configuration via F1AP and some miscellaneous corrections to the BL CR to 38.473 on PHY Layer parameters configuration. And we have the following proposals:

Proposal 1: Resources for periodic CSI-RS transmission and SR receptions shall be provided to parent IAB node/donor via F1AP for the purpose of resource multiplexing among backhaul and access links.
Proposal 2: PDCCH-ConfigSIB1 and subCarrierSpacingCommon shall be added in the child DU cell resource configuration sent from IAB donor CU to parent node/donor via F1AP. 
Proposal 3: SSB FreqInfo in IAB-STC-Info Item IE only indicates the ARFCN value of the SSB central frequency.

Proposal 4:  NR SCS IE instead of SSB Transmission Bandwidth IE is contained in IAB-STC-Info Item IE.

Proposal 5: Agree the TP to TS 38.473 on PHY Layer parameters configuration in the Annex. 
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START CHANGE

8.x
Resource Configuration Procedures

8.x.1
gNB-DU Resource Configuration 

8.x.1.1
General

The gNB-DU Resource Configuration procedure is initiated by the gNB-CU in order to configure the resource usage for the gNB-DU. The procedure uses non-UE associated signalling.

8.x.1.2
Successful Operation
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Figure 8.x.1.2-1: gNB Resource Configuration procedure: Successful Operation
The gNB-CU initiates the procedure by sending the GNB-DU RESOURCE CONFIGURATION message to the 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 gNB-DU Cell Resource Configuration IE and use it when performing scheduling in compliance with TS 38.213 [zz], clause 11.

If the Child-Node List IE is included, for each child-node gNB-DU cell in the Child-Node Cells List IE of each Child-Node in this Child-Node List, the gNB-DU shall store the information contained in the gNB-DU Cell Resource Configuration IE, the IAB STC Info IE, the RACH Config Common IE, the RACH Config Common IAB IE, the CSI-RS Configuration IE, the SR Configuration IE, the PDCCH-ConfigSIB1 IE and the SCS Common IE and use them when performing scheduling in compliance with TS 38.213 [zz], clause 11.

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9
Elements for F1AP Communication

9.1


General

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.2


Message Functional Definition and Content

9.2.1
Interface Management messages

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.2.x 
Resource Configuration messages

9.2.x.1
GNB-DU RESOURCE CONFIGURATION

This message is sent by the gNB-CU to provide the resource configuration for the 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 gNB-DU whose resource configuration is updated
	YES
	reject

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

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>gNB-DU Cell Resource Configuration
	M
	
	9.3.x.y+5
	Contains resource configuration of gNB-DU’s cell.
	-
	

	Child Node List
	
	0..1
	
	List of child nodes served by gNB-DU
	YES
	reject

	>Child-Node List Item
	
	1 .. <maxCellingNBChildNodes>
	
	
	EACH
	reject

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	gNB-CU’s Identifier of child-node IAB-MT
	YES
	reject

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	gNB-DU’s Identifier of child-node IAB-MT
	YES
	reject

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

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

	>>>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>>>gNB-DU Cell Resource Configuration
	O
	
	9.3.x.y+5
	Contains resource configuration of child-node gNB-DU’s cell.
	-
	

	>>>>IAB STC Info
	O
	
	9.3.x.y+4
	STC configuration of child-node gNB-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 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-ConfigSIB1
	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].
	
	


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxCellingNBChildNodes
	Maximum number of child nodes served by the gNB-DU. Value is FFS.


>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.3

Information Element Definitions

9.3.1
Radio Network Layer Related IEs

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.3.x.y+4
IAB-STC Info

This IE contains cell SSB Tx Configuration information of the IAB-DU used by neighbor IAB-node MTs for discovery and measurements of this IAB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IAB-STC-Info List
	
	0,,1
	
	

	>IAB-STC-Info Item
	
	1 ..<maxnoofIABstcInfo>
	
	

	>>SSB FreqInfo
	M
	
	INTEGER (0.. maxNRARFCN)

	SSB central frequency



	>>SSB SubcarrierSpacing
	M
	
	ENUMERATED{kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}

	SSB subcarrier spacing



	>>SSB Transmission Periodicity
	M
	
	ENUMERATED(sf5, sf10, sf20, sf40, sf80, sf160, sf320, sf640, ,,,)
	SSB transmission periodicity

	>>SSB Transmission Timing Offset
	M
	
	INTEGER(0.. 127, …)
	SSB transmission timing offset in number of half frames

	>>CHOICE SSB Transmission Bitmap 
	M
	
	
	Same as SSB-ToMeasure IE defined in TS 38.331 [zz].

	>>>shortBitmap
	O
	
	BIT STRING (SIZE (4))
	

	>>>mediumBitmap
	O
	
	BIT STRING (SIZE (8))
	

	>>>longBitmap
	O
	
	BIT STRING (SIZE (64))
	


	Range bound
	Explanation

	maxnoofIABstcInfo
	Maximum no. of stc configurations. Value is 5. This includes 1 STC configuration for access and 4 STC configurations for backhaul.


>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.4.5
Information Element Definitions

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
Cells-to-be-Activated-List-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


{ ID id-gNB-CUSystemInformation


CRITICALITY reject
EXTENSION GNB-CUSystemInformation


PRESENCE optional }|


{ ID id-AvailablePLMNList



CRITICALITY ignore
EXTENSION AvailablePLMNList




PRESENCE optional }|


{ ID id-ExtendedAvailablePLMN-List

CRITICALITY ignore
EXTENSION ExtendedAvailablePLMN-List

PRESENCE optional }|


{ ID id-IAB-Info-gNB-CU




CRITICALITY ignore
EXTENSION IAB-Info-gNB-CU


PRESENCE optional },


...

}

Child-Node-Cells-List ::= SEQUENCE (SIZE(1.. maxCellingNBChildNodes)) OF Child-Node-Cells-List-Item
Child-Node-Cells-List-Item ::=
SEQUENCE{

nRCGI 

NRCGI,


gNB-Cell-Resource-Configuration 
GNB-Cell-Resource-Configuration,


iAB-STC-Info
IAB-STC-Info,


rACH-Config-Common
RACH-Config-Common,

rACH-Config-Common-IAB
RACH-Config-Common-IAB,
    cSI-RS-Configuration
NZP-CSI-RS-Resource,

sR-Configuration
SchedulingRequestResourceConfig,

pDCCH-ConfigSIB1
PDCCH-ConfigSIB1,

sCS-Common
subCarrierSpacingCommon,

...

}

Child-Node-Cells-List-Item-ExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

Child-Nodes-List-Item ::=  SEQUENCE{


gNB-CU-UE-F1AP-ID
GNB-CU-UE-F1AP-ID,



gNB-DU-UE-F1AP-ID
GNB-DU-UE-F1AP-ID,


child-Node-Cells-List 
Child-Node-Cells-List
}
Child-Nodes-List-Item-ExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}
>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

IAB-Info-gNB-CU ::=
SEQUENCE{


iAB-STC-Info 
 IAB-STC-Info,

...

}

IAB-Info-gNB-DU ::=
SEQUENCE{


multiplexInfo 

MultiplexInfo,


iAB-STC-Info 
 IAB-STC-Info,

...

}

IAB-MT-Cell-List ::= SEQUENCE (SIZE(1..maxnoofServingCells)) OF IAB-MT-Cell-List-Item
IAB-MT-Cell-List-Item ::= 
SEQUENCE {


nRCellIdentity


NRCellIdentity,


DU-RX-MT-RX ::= ENUMERATED {supported, not-supported, ...}

DU-TX-MT-TX ::= ENUMERATED {supported, not-supported, ...}

DU-RX-MT-TX ::= ENUMERATED {supported, not-supported, ...}

DU-TX-MT-RX ::= ENUMERATED {supported, not-supported, ...}

...

}

IAB-MT-Cell-List-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

IAB-STC-Info 
::=
SEQUENCE{



iAB-STC-INFO-LIST 
IAB-STC-Info-LIST,



...

}

IAB-STC-Info-List ::= 
SEQUENCE (1..maxnoofIABstcInfo) OF IAB-STC-Info-List-Item
IAB-STC-Info-Item::= 
SEQUENCE {


SSB-NRfreqInfo
::= INTEGER (0..maxNRARFCN),

SSB-SubcarrierSpacing
::= ENUMERATED {
kHz15, 


kHz30, 


kHz60, 


kHz120, 


kHz240, 


spare3, 


spare2, 


spare1,


...

}



SSB-transmissionPeriodicity
::= ENUMERATED {



sf10, 



sf20, 



sf40, 



sf80, 



sf160, 



sf320, 



sf640,



...}

SSB-transmissionTimingOffset
::= INTEGER (0..127, ...),

SSB-transmisisonBitmap
::= OCTET STRING,


...

}

ImplicitFormat
:: SEQUENCE{


DUFslotformatIndex ::=  INTEGER(0..254)

}

END OF CHANGE
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