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Introduction
In Release 16, MLB has been discussed, and some progress have been made. However, there are still some left issues to be clarified. In this contribution, we try to further discuss some remaining issues in R-16.
Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK6]DL/UL scheduling PDCCH CCE usage over Xn and F1 
After checking the related ASN.1 code of Radio Resource Status, the DL and UL scheduling PDCCH CCE usage over Xn are missing, while the two IEs over F1 exist.
----------------------------------------------------------TS 38.423------------------------------------------------------------------
GNB-RadioResourceStatus	::= SEQUENCE {
	ssbAreaRadioResourceStatus-List				SSBAreaRadioResourceStatus-List,
	iE-Extensions							ProtocolExtensionContainer { { GNB-RadioResourceStatus-ExtIEs} },
	...
}

GNB-RadioResourceStatus-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

SSBAreaRadioResourceStatus-List ::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBAreaRadioResourceStatus-List-Item

SSBAreaRadioResourceStatus-List-Item	::= SEQUENCE {
	sSBIndex								INTEGER(0..63),
ssb-Area-DL-GBR-PRB-usage	DL-GBR-PRB-usage,
ssb-Area-UL-GBR-PRB-usage	UL-GBR-PRB-usage,
ssb-Area-dL-non-GBR-PRB-usage		DL-non-GBR-PRB-usage,
	ssb-Area-uL-non-GBR-PRB-usage		UL-non-GBR-PRB-usage,
	ssb-Area-dL-Total-PRB-usage			DL-Total-PRB-usage,
	ssb-Area-uL-Total-PRB-usage			UL-Total-PRB-usage,
	iE-Extensions						ProtocolExtensionContainer { { SSBAreaRadioResourceStatus-List-Item-ExtIEs} }	OPTIONAL,
	...
}


SSBAreaRadioResourceStatus-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}
----------------------------------------------------------TS 38.423------------------------------------------------------------------
----------------------------------------------------------TS 38.473------------------------------------------------------------------
SSBAreaRadioResourceStatusList::= SEQUENCE (SIZE(1.. maxnoofSSBAreas)) OF	SSBAreaRadioResourceStatusItem

SSBAreaRadioResourceStatusItem::= SEQUENCE {
	sSBIndex					INTEGER(0..63),
	sSBAreaDLGBRPRBusage		INTEGER (0..100),
	sSBAreaULGBRPRBusage		INTEGER (0..100),
	sSBAreaDLnon-GBRPRBusage	INTEGER (0..100),
	sSBAreaULnon-GBRPRBusage	INTEGER (0..100),
	sSBAreaDLTotalPRBusage		INTEGER (0..100),
	sSBAreaULTotalPRBusage		INTEGER (0..100),
	dLschedulingPDCCHCCEusage	INTEGER (0..100)		OPTIONAL,
	uLschedulingPDCCHCCEusage	INTEGER (0..100) 		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { SSBAreaRadioResourceStatusItem-ExtIEs} } OPTIONAL
}

SSBAreaRadioResourceStatusItem-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}
----------------------------------------------------------TS 38.473------------------------------------------------------------------
Observation: The DL and UL scheduling PDCCH CCE usage are missing over Xn. 
In addition, the IE structure related to the two IEs are different over Xn and F1, and the corresponding IE tables are shown as below.
----------------------------------------------------------TS 38.423------------------------------------------------------------------
[bookmark: _Toc45108026][bookmark: _Toc45901646][bookmark: _Toc44497638][bookmark: _Toc14207849]9.2.2.50	Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Radio Resource Status Type
	M
	
	
	

	>ng-eNB
	
	
	
	

	>>DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL GBR PRB usage

	>>UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL GBR PRB usage

	>>DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL non-GBR PRB usage

	>>UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL non-GBR PRB usage

	>>DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL Total PRB usage

	>>UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL Total PRB usage

	>gNB
	
	
	
	

	>>SSB Area Radio Resource Status List
	
	1
	
	

	>>>SSB Area Radio Resource Status Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage

	>>>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage

	>>>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage

	>>>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage

	>>>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage

	>>>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.



----------------------------------------------------------TS 38.423------------------------------------------------------------------
----------------------------------------------------------TS 38.473------------------------------------------------------------------
[bookmark: _Toc45832537]9.3.1.129	Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SSB Area Radio Resource Status List
	
	1
	
	

	>SSB Area Radio Resource Status Item
	
	1..<maxnoofSSBAreas>
	
	

	[bookmark: _Hlk32414349]>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage

	>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage

	>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage

	>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage

	>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage

	>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a cell. Value is 64.


----------------------------------------------------------TS 38.473------------------------------------------------------------------
It is obvious that  the IEs DL/UL scheduling PDCCH CCE usage in F1 and Xn represent different granularity in current specifications. In Xn, the two IEs are represented as cell level,  while the two IEs are represented as SSB level over F1. By further checking the TS 36.423, it is clear that the two IEs are also represented as SSB level over EN-DC X2.
[bookmark: OLE_LINK10]Proposal 1: The ASN.1 of the IEs DL/UL scheduling PDCCH CCE usage should be completed.  And the granularity of DL/UL scheduling PDCCH CCE usage within the Radio Resource Status IE should be changed to SSB-level over Xn.

[bookmark: OLE_LINK12]RRC Connections over Xn
In current TS38.423, the description of the RRC Connections IE is ambiguous. To be specific, “status” would cause confusion with the word “state”, bringing unnecessary consideration of other RRC states like RRC_INACTIVE, though the RRC Connections IE only focuses on UEs in RRC_CONNECTED state. 
--------------------------------------------TS 38.423----------------------------------------------------
[bookmark: OLE_LINK15][bookmark: _Toc44497644][bookmark: _Toc45108032][bookmark: _Toc45901652]9.2.2.56	RRC Connections
The RRC Connections IE indicates the overall status of RRC connections per cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of RRC Connections
	M
	
	9.2.2.57
	

	Available RRC Connection Capacity Value
	M
	
	9.2.2.58
	



[bookmark: _Hlk44423724][bookmark: _Toc44497645][bookmark: _Toc45901653][bookmark: _Toc45108033]9.2.2.57	Number of RRC Connections
The Number of RRC Connections IE indicates the absolute number of UEs in RRC_CONNECTED mode.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of RRC Connections
	M
	
	INTEGER (1..65536,...)
	



[bookmark: _Hlk44423737][bookmark: _Toc45108034][bookmark: _Toc44497646][bookmark: _Toc45901654]9.2.2.58	Available RRC Connection Capacity Value
The Available RRC Connection Capacity Value IE indicates the residual percentage of the number of RRC connections, relative to the maximum number of RRC connections supported by the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Available RRC Connection Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.


-----------------------------------------------TS 38.423---------------------------------------------------
To avoid the ambiguity, the description of the RRC Connections IE could be reworded as follows.
The RRC Connections IE indicates the information about RRC connections related to UEs in RRC_CONNECTED mode per cell.
[bookmark: OLE_LINK5]Proposal 2: The description of the RRC Connections IE should be reworded to avoid the ambiguity.

The presence of SSB Area Capacity Value List in ASN.1 
 In the section 9.2.2.54, the range of the SSB Area Capacity Values List is 0..1, which means this list is an optional IE, however, the corresponding IE in ASN.1 is mandatory.
-----------------------------------------------TS 38.423---------------------------------------------------
[bookmark: _Toc44497642][bookmark: _Toc51850730][bookmark: _Toc14207859][bookmark: _Toc45108030][bookmark: _Toc45901650]9.2.2.54	Capacity Value
The Capacity Value IE indicates the amount of resources per cell and per SSB area that are available relative to the total NG-RAN resources. The capacity value should be measured and reported so that the minimum NG-RAN resource usage of existing services is reserved according to implementation. The Capacity Value IE can be weighted according to the ratio of cell capacity class values, if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.

	SSB Area Capacity Value List
	
	0..1
	
	

	>SSB Area Capacity Value Item
	
	0..<maxnoofSSBAreas>
	
	

	>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>SSB Area Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity . SSB Area Capacity Value should be measured on a linear scale.



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.



CapacityValueInfo ::= SEQUENCE {
	capacityValue				CapacityValue,
	ssbAreaCapacityValueList 	SSBAreaCapacityValue-List,
iE-Extension 				ProtocolExtensionContainer { {CapacityValueInfo-ExtIEs} } OPTIONAL,
	...
}

CapacityValueInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _GoBack]-----------------------------------------------TS 38.423---------------------------------------------------
[bookmark: OLE_LINK2]Proposal 3: The presence of SSB Area Capacity Value List in ASN.1 should be optional.
Conclusion
Observation: The DL and UL scheduling PDCCH CCE usage are missing over Xn.
Proposal 1: The ASN.1 of the IEs DL/UL scheduling PDCCH CCE usage should be completed.  And the granularity of DL/UL scheduling PDCCH CCE usage within the Radio Resource Status IE should be changed to SSB-level over Xn.
Proposal 2: The description of the RRC Connections IE should be reworded to avoid the ambiguity.
Proposal 3: The presence of SSB Area Capacity Value List in ASN.1 should be optional.
The corresponding CR for Xn is provided in [1].
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