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Introduction
At the last RAN3 meeting R3-175049 was agreed. This document contains a CR to TS36.423 where a number of IEs are marked as FFS. During discussions in RAN3 consensus on the definition of such IEs or indeed on their actual need was not reached. This document provides inputs on the IEs that are FFS in R3-175049.
Discussion
R3-175049 contains the tabular below for the EN-DC X2 SETUP REQUEST:

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	[bookmark: _Hlk494379131]>eNB
	
	
	
	
	
	

	>>Global eNB ID

	M
	
	9.2.22
	
	YES
	reject

	>>List of Served E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbours

	YES
	ignore

	>>Cell Assistance Information
	O
	
	9.2.z6
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>9.2.z2
	
	YES
	reject

	>>List of NR Carriers
	
	1 .. <maxNRCarriersinengNB>
	
	IE is FFS.
	
	

	>>>Served NR Carrier Information
	M
	
	9.2.z3
	
	
	

	>>List of Served NR Cells
	
	1 .. <maxCellinengNB>
	
	list of cells served by the engNB
	YES
	reject

	[bookmark: OLE_LINK82]>>>Served NR Cell Information
	M
	
	9.2.y
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors
Editor’s Note: the necessity of this IE needs further discussion
	YES
	ignore


Figure 1: Tabular for the EN-DC X2 SETUP REQUEST proposed in R3-175049

In this message structure an IE named List of NR Carriers IE is present. The same IE is present in the X2: EN-DC X2 SETUP RESPONSE and EN-DC CONFIGURATION UPDATE. The IE is proposed for the purpose of reducing the size of the message. The reasoning presented at the last RAN3 meeting follows this logic:
· To reduce the size of the EN-DC X2 SETUP REQUEST the en-gNB sends to the eNB only a subset of its served NR cells

· Together with such subset of served NR cells, the en-gNB sends to the eNB a list of supported carriers

· The receiving eNB uses the received list of carriers to eventually trigger UE measurements and let UEs detect/report unknown neighbour cells

The issue we see with this approach is that it might create a condition where the eNB triggers blind UE measurements, for the purpose of discoverying neighbour NR cells, on the carriers reported by the en-gNB and where such measurements may not even report any neighbour cell. 
It should be noted that inter carrier UE measurements imply an interruption of UP data transfer. Also, such measurements imply higher UE activity, hence battery consumption. The UE will not only need to measure the eventual cell’s PCI, but it will have to acquire system information to allow the eNB to fully identify the neighbour cell. The latter would result in longer measurement gaps, hence longer UP interruptions.
It is also noted that the “saving” in terms of message size is of relative importance for the following reasons:
· The EN-DC X2 SETUP REQUEST/RESPONSE and the corresponding EN-DC CONFIGURATION UPDATE are rather seldom procedures, hence their transmission does not happen with a frequency that can really have an impact on the interface throughput

· In the worst case scenario, where the en-gNB supports the maximum number of NR cells, and assuming a maximisation of the Served NR Cell Information of a few hundred bytes, it can be estimated that the size of the full list of Served NR Cell Information is of a theoretical maximum of a few MB. We say “theoretical” because it is unlikely that a gNB will support the maximum value of cells established in the specs, which is 16384. Such amount of information can be transferred in a matter of a few ms over a carrier grade network interface.

· The performance of the EN-DC X2 SETUP REQUEST/RESPONSE and EN-DC CONFIGURATION UPDATES procedures would not be affected if the message delivery takes a few ms longer 
On the contrary, the problems we see with the proposed solution are:

· Impact on UE performance due to the need of inter carrier UE measurements and SIB acquisition. Such measurements may not even deliver the wanted information if neighbour cells are not present on the measured carrier

· Longer time to acquire the full list of neighbour cells

· Higher complexity because the en-gNB will somehow have to figure out a good enough partial list of served cells to send to an eNB. Higher complexity is also due to the may encoding options (full list vs partial list). 

· Duplication of information, because some of the carrier information is already present in the partial list of served cells. By absurd, if the partial list of cells covers all supported carriers, the List of NR Carriers becomes fully redundant.

Observation 1: there seem to be little gain in not providing a full list of served cell information and instead providing a list of NR Carriers.

Proposal 1: It is proposed not to include the List of NR Carriers IE in the X2: EN-DC X2 Setup and EN-DC Configuration Update procedures.

As a consequence of not having the List of NR Carriers IE the Cell Assistance Information IE is not needed either. This leads to the following proposal 
Proposal 2: It is proposed not to include the Cell Assistance Information IE in the X2: EN-DC X2 Setup and EN-DC Configuration Update procedures.

We also note that R3-175049 contains also other IEs that are either not defined in the RAN group of reference and/or for which justification for their inclusion is not clear. In particular we refer to the following IEs:
· SMTC Configuration TDD IE
· Bandwidth Part Information IE
· Subframe Assignment IE
· Special Subframe Info IE

We believe that inclusion of such IEs should be left to company’s contributions, where we hope justification of the inclusion and a clear description of the IEs will be provided. 
For the above we propose:
Proposal 3: It is proposed not to include the SMTC Configuration TDD IE, Bandwidth Part Information IE, Subframe Assignment IE, Special Subframe Info IE in the Served NR Cell Information IE
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution document R3-175049 was analysed with focus on handling the FFS information proposed at the last RAN3 meeting for EN-DC X2 procedures. 
To turn R3-175049 into a baseline CR containing information that are agreed to be added to the X2 interface signalling we propose the following:
Proposal 1: It is proposed not to include the List of NR Carriers IE in the X2: EN-DC X2 Setup and EN-DC Configuration Update procedures.
Proposal 2: It is proposed not to include the Cell Assistance Information IE in the X2: EN-DC X2 Setup and EN-DC Configuration Update procedures.
Proposal 3: It is proposed not to include the SMTC Configuration TDD IE, Bandwidth Part Information IE, Subframe Assignment IE, Special Subframe Info IE in the Served NR Cell Information IE

A TP to TS 36.423, showing the resulting CR after applying the proposals above is shown below
Annex 1: TP to CR R3-175049 to TS 36.423
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 36.423
[bookmark: _Toc478169930]9.1.2.x	EN-DC X2 SETUP REQUEST
This message is sent by an initiating E-UTRAN node to a neighbouring E-UTRAN node, both nodes able to interact for EN-DC, to transfer the initialization information for a TNL association.
[bookmark: OLE_LINK90]Direction: eNB  en-gNB, en-gNB eNB.
	[bookmark: _Hlk503458671]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID

	M
	
	9.2.22
	
	YES
	reject

	>>List of Served E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbours

	YES
	ignore

	
	
	
	
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>9.2.z2
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>>List of Served NR Cells
	
	1 .. <maxCellinengNB>
	
	list of cells served by the engNB
	YES
	reject

	>>>Served NR Cell Information
	M
	
	9.2.y
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors
Editor’s Note: the necessity of this IE needs further discussion
	YES
	ignore



	[bookmark: OLE_LINK85]Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS16384.

	
	



9.1.2.y	EN-DC X2 SETUP RESPONSE
This message is sent by a neighbouring E-UTRAN node to an initiating E-UTRAN node, both nodes able to interact for EN-DC, to transfer the initialization information for a TNL association.
[bookmark: OLE_LINK94][bookmark: OLE_LINK93][bookmark: OLE_LINK91]Direction: eNB  en-gNB, en-gNB eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	[bookmark: _Hlk495435295]CHOICE Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	[bookmark: _Hlk495435653]>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	>>List of Served E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbours

	YES
	ignore

	[bookmark: _Hlk495436429]>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>9.2.z2
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>>List of Served NR Cells
	
	[bookmark: OLE_LINK87]1 .. <maxCellinengNB>
	
	[bookmark: OLE_LINK88]List of cells served by the en-gNB
	YES
	reject

	>>>Served NR Cell Information
	M
	
	9.2.y
	
	–
	–

	>>>NR Neighbour Information

	O
	
	9.2.x
	NR neighbors
Editor’s Note: the necessity of this IE needs further discussion
	YES
	ignore



	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	[bookmark: OLE_LINK89][bookmark: _Hlk485374464][bookmark: _Hlk495678021]maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS16384.

	
	



9.1.2.z	EN-DC X2 SETUP FAILURE
[bookmark: OLE_LINK29]This message is sent by the neighbouring E-UTRAN node to indicate EN-DC X2 Setup failure.
Direction: eNB  en-gNB, en-gNB eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Cause 
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore




9.1.2.m	EN-DC CONFIGURATION UPDATE
This message is sent by an initiating E-UTRAN node to a peer neighbouring E-UTRAN node, both nodes able to interact for EN-DC, to transfer updated information for a TNL association.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Direction: eNB  en-gNB, en-gNB eNB. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	[bookmark: _Hlk495436235]CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	
	
	
	
	
	
	

	>>Served E-UTRA Cells To Add
	
	0 .. <maxCellineNB>
	
	
	GLOBAL
	reject

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors

	YES
	ignore

	>>Served E-UTRA Cells To Modify
	
	0 .. <maxCellineNB>
	
	Complete list of modified cells served by the eNB
	GLOBAL
	reject

	>>>Old ECGI
	M
	
	ECGI
9.2.14
	Old E-UTRAN Cell Global Identifier
	–
	–

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors

	YES
	ignore

	>>Served E-UTRA Cells To Delete
	
	0 .. <maxCellineNB>
	
	Complete list of deleted cells served by the eNB
	GLOBAL
	reject

	>>>Old ECGI
	M
	
	ECGI
9.2.14
	Old E-UTRAN Cell Global Identifier of the cell to be deleted
	-
	-

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>9.2.z2
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>>Served NR Cells To Add
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors
Editor’s Note: the necessity of this IE needs further discussion
	YES
	ignore

	>>Served NR Cells To Modify
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Old NR-CGI
	M
	
	9.2.z1<reference>
	
	-
	-

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors
Editor’s Note: the necessity of this IE needs further discussion
	YES
	ignore

	>>Served NR Cells To Delete
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Old NR-CGI
	M
	
	<reference>9.2.z1
	
	-
	-



	[bookmark: _Hlk495678171]Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS16384.

	
	




[bookmark: OLE_LINK6]9.1.2.n	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a neighbouring E-UTRAN node to a peer E-UTRAN node, both nodes able to interact for EN-DC, to acknowledge update of information for a TNL association.
[bookmark: OLE_LINK12]Direction: en-gNB  eNB, eNB en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	Reject

	CHOICE Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>List of Served NR Cells
	
	0 .. <maxCellinengNB>
	
	list of cells served by the en-gNB
	
	

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	
	

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	Ignore



	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS16384.



9.1.2.p	EN-DC CONFIGURATION UPDATE FAILURE
This message is sent by an en-gNB to a peer eNB to indicate EN-DC eNB Configuration Update Failure.
Direction: en-gNB  eNB, eNB en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: OLE_LINK83][bookmark: _Toc486184475][bookmark: OLE_LINK84]9.2.x	NR Neighbour Information
This IE contains cell configuration information of NR cells that a neighbour node may need for the X2 AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: OLE_LINK76][bookmark: OLE_LINK81]NR Neighbour Information
	
	0 .. <maxnoofNRNeighbours>
	
	
	–
	–

	>NR Neighbour Information
	
	
	
	
	
	

	 >>NR-PCI
	M
	
	INTEGER (0..1007, …)<ref>
	NR Physical Cell ID
	–
	–

	>>NR-CGI
	M
	
	<ref>9.2.z1
	
	–
	–

	>>NR-ARFCN
	M
	
	[bookmark: OLE_LINK78]NR ARFCN
TBD<ref>
	
	
	

	>>TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code
	–
	–



	[bookmark: _Hlk495437230]Range bound
	Explanation

	maxnoofNRNeighbours
	Maximum no. of neighbour NR cells associated to a given served cell. Value is FFS1024.



9.2.y	Served NR Cell Information
This IE contains cell configuration information of an NR cell that a neighbour eNB may need for the X2 AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	–

	Cell ID
	M
	
	NR CGI 9.2.z1
	
	–
	–

	TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code
	–
	–

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	–

	>PLMN Identity
	M
	
	9.2.4
	
	–
	–

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–

	>>>UL ARFCN
	M
	
	NR ARFCN
TBD
	
	–
	–

	>>>DL ARFCN
	M
	
	NR ARFCN
TBD
	
	–
	–

	
	
	
	
	
	
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.z4
	
	–
	–

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.z4
	
	–
	–

	
	
	
	

	
	
	

	
	
	
	

	
	
	

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	–

	>>>ARFCN
	M
	
	NR ARFCN
TBD
	
	–
	–

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of broadcast PLMN Ids. Value is FFS.



Editor’s note: ARFCN, SMTC Configuration, Transmission Bandwidth and Bandwidth Part information are pending confirmation and detailed definition from RAN1, RAN4 and RAN2.
[bookmark: _Toc494407693][bookmark: _Hlk498282768]9.2.z1	NR CGI
The NR Cell Global Identifier (NR CGI) is used to globally identify an NR cell (see TS 37.340 [yy]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.4
	 

	NR Cell Identity
	M
	
	BIT STRING (36)
	The leftmost bits of the NR Cell Identity IE value correspond to the value of the en-gNB ID IE contained in the Global en-gNB ID IE (defined in section 9.2.z2) identifying the en-gNB that controls the cell.



[bookmark: _Toc494407701]9.2.z2	Global en-gNB ID
This IE is used to globally identify an en-gNB (see TS 37.340 [yy]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.4
	

	CHOICE en-gNB ID
	M
	
	
	

	>en-gNB ID
	
	
	
	

	>>en-gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the en-gNB.





	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	



	
	

	
	



[bookmark: _Toc494407706]9.2.z4	NR Transmission Bandwidth
The NR Transmission Bandwidth IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks " NRB " (TS 38.xxx [xx). 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Transmission Bandwidth
	M
	
	FFS
	





	
	
	
	
	

	
	
	
	
	





	
	
	
	
	

	
	
	
	
	

	
	
	
	
	[Choice tag is FFS. If not agreed, the CHOICE structure may not be needed.]

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	

	
	





End of Text Proposal for TS 36.423
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