
3GPP TSG-RAN WG3 Meeting #98
R3-175026
Reno, Nevada, USA, 27 November – 1 December, 2017
Agenda item:
10.3.3
Source:
Nokia, Nokia Shanghai Bell
Title:
EN-DC ANR and RAN sharing related updates for X2 setup stage 3
Document for:
TP for update of baseline CR
1
Introduction
This paper provides stage 3 relative to mechanisms for reduced signalling load proposed in [1]. We also further develop proposals for RAN sharing, initially proposed in [2].

The annex of the present paper contains a TP for the BL CR to TS 36.423, based on [3].
2
Discussion
2.1 
Mechanism for EN-DC X2 Setup signaling reduction

Details of the proposed mechanism for EN-DC X2 Setup signaling reduction are included in the stage 2 TP in [1]. 
Proposal 1: Include IEs for mechanism for EN-DC X2 Setup signaling reduction [1] as reflected in stage 3 TP in annex.
The mechanism is based on explicit request of served NR cell information. NR neighbour information, which is currently FFS, may therefore be removed.

Proposal 2: Remove NR neighbour information from the BL CR.

2.2 
Support for RAN sharing

We consider in this section two use cases for RAN sharing in 5G:
· Use case 1 - Partners 1 and 2 share DC-LTE/NR
· Use case 2 - Partner 2 has its own non-shared DC-LTE/NR
The use cases can be illustrated as follows:
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Figure 1: Use case 1 – Partners 1 and 2 share DC-LTE/NR
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Figure 2: Use case 2 – Partner 2 has its own non-shared DC-LTE/NR
In order to analyse potentially needed enhancements to support these two use cases, the starting point is legacy S1 and X2 signalling for RAN sharing (non UE-associated and UE-associated signalling):

Non UE-associated signalling (S1 and X2):
· S1: Broadcast PLMNs per TA (S1 Setup, eNB Configuration Update)

· X2: Broadcast PLMNs per served E-UTRA cell (X2 Setup, eNB Configuration Update)
Assumption: No S1 enhancement is needed for non-UE associated signalling.
Potential X2 enhancements:

· Add Broadcast PLMNs IE per served E-UTRA cell in EN-DC X2 Setup / Conf Update? (direction eNB -> en-gNB)
· Add Broadcast PLMNs IE per served NR cell in EN-DC X2 Setup / Conf Update? (direction en-gNB -> eNB)
· Add Broadcast PLMNs IE per served NR carrier frequency in EN-DC X2 Setup / Conf Update (direction en-gNB -> eNB)
UE-associated signalling (S1 and X2) – Handover Restriction List (e.g. in SgNB Addition/Modification):

· Serving PLMN

· Equivalent PLMNs
· NR restriction (in BL CR)

It may be assumed that the MeNB will select the target en-gNB based on Serving PLMN (in HRL) and Broadcast PLMN information provided by the en-gNB. Additional information is therefore not required in the Handover Restriction List. 
The potential enhancements may be mapped per use case as in the following table:
	
	Use case 1
	Use case 2

	Broadcast PLMNs IE per served E-UTRA cell in EN-DC X2 Setup
	Not needed 
	Not needed 

	Broadcast PLMNs IE per served NR cell
	Needed (for SgNB Addition)
	Needed (for SgNB Addition)

	Broadcast PLMNs IE per served NR carrier frequency
	Needed to determine carriers on which to perform ANR
	Needed to determine carriers on which to perform ANR


Proposal 3: Add Broadcast PLMNs IE per served NR cell in EN-DC X2 Setup and EN-DC Configuration Update procedures (direction en-gNB -> eNB).

Proposal 4: Add Broadcast PLMNs IE per served NR carrier frequency in EN-DC X2 Setup and EN-DC Configuration Update procedures (direction en-gNB -> eNB).
2.3 
Other aspects

Options for encoding of Global en-gNB, and our preferred choice, are described in [4].

Proposal 5: Use encoding format for Global en-gNB described in [4] and reflected in stage 3 TP in annex.

For the purpose of indication of EPC user-plane connectivity, we propose to include GU Group ID in EN-DC X2 Setup.

Proposal 6: Include GU Group ID in EN-DC X2 Setup.

The TP contains a container for SMTC-Config information, intended to be defined by RAN2. The BL CR also use NR-ARFCN which requires definition by RAN4.
Proposal 7: Send an LS to RAN2 and RAN4 in order to request definition of SMTC-Config information and NR-ARFCN.
A draft LS is submitted to this meeting in [5].
3
Conclusion
We have made the following proposals: 

Proposal 1: Include IEs for mechanism for EN-DC X2 Setup signaling reduction [1] as reflected in stage 3 TP in annex.

Proposal 2: Remove NR neighbour information from the BL CR.

Proposal 3: Add Broadcast PLMNs IE per served NR cell in EN-DC X2 Setup and EN-DC Configuration Update procedures (direction en-gNB -> eNB).

Proposal 4: Add Broadcast PLMNs IE per served NR carrier frequency in EN-DC X2 Setup and EN-DC Configuration Update procedures (direction en-gNB -> eNB).
Proposal 5: Use encoding format for Global en-gNB described in [4] and reflected in stage 3 TP in annex.

Proposal 6: Include GU Group ID in EN-DC X2 Setup.

Proposal 7: Send an LS to RAN2 and RAN4 in order to request definition of SMTC-Config information and NR-ARFCN.
A draft LS is submitted to this meeting in [5], and a text proposal for stage 3 updates of the BL CR is included in annex of this paper.
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Annex – TP for baseline CR to TS 36.423
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.
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

	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

	>>Cell Assistance Information
	O
	
	9.2.z6
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	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

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

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

	YES
	ignore


	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 16384.

	maxNRCarriersinengNB
	Maximum no. frequency carriers that can be served by an en-gNB. Value is 32 (FFS).


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.
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

	CHOICE Responding 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
	
	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 en-gNB
	YES
	reject

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

	>>>NR Neighbour Information


	O
	
	9.2.x
	NR neighbors

	YES
	ignore


	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 16384.

	maxNRCarriersinengNB
	Maximum no. frequency carriers that can be served by an en-gNB. Value is 32 (FFS).


9.1.2.z
EN-DC X2 SETUP FAILURE

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.
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

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	>>Cell Assistance Information
	O
	
	9.2.z6
	
	
	

	>>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
	
	9.2.z2
	
	YES
	reject

	>>NR Carriers To Add
	
	1 .. <maxNRCarriersinengNB>
	
	IE is FFS.
	
	

	>>>Served NR Carrier Information
	M
	
	9.2.z3
	
	
	

	>>NR Carriers To Modify
	
	1 .. <maxNRCarriersinengNB>
	
	IE is FFS.
	
	

	>>>Served NR Carrier Information
	M
	
	9.2.z3
	
	
	

	>>NR Carriers To Delete
	
	1 .. <maxNRCarriersinengNB>
	
	IE is FFS.
	
	

	>>>NR-ARFCN
	M
	
	<ref>
	
	
	

	>>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


	YES
	ignore

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

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

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

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


	YES
	ignore

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

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


	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 16384.

	maxNRCarriersinengNB
	Maximum no. frequency carriers that can be served by an en-gNB. Value is 32 (FFS).


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.

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 16384.


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 >>>>>>>>>>>>>>>>>>>>
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

	NR Neighbour Information
	
	0 .. <maxnoofNRNeighbours>
	
	
	–
	–

	>NR Neighbour Information
	
	
	
	
	
	

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

	>>NR-CGI
	M
	
	<ref>9.2.z1
	
	–
	–

	>>NR-ARFCN
	M
	
	NR ARFCN

TBD
	
	
	

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


	Range bound
	Explanation

	maxnoofNRNeighbours
	Maximum no. of neighbour NR cells associated to a given served cell. Value is 1024.


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
	
	–
	–

	>>>SMTC Configuration FDD
	M
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-FDD] IE defined in TS 38.331 [x]. IE is FFS.
	
	

	>>>UL Transmission Bandwidth
	O
	
	NR Transmission Bandwidth

9.2.z4
	
	–
	–

	>>>DL Transmission Bandwidth
	O
	
	NR Transmission Bandwidth

9.2.z4
	
	–
	–

	>>>UL Bandwidth Part Information
	O
	
	NR Bandwidth Part Information
9.2.z5
	IE is FFS.
	–
	–

	>>>DL Bandwidth Part Information
	O
	
	NR Bandwidth Part Information
9.2.z5
	IE is FFS.
	–
	–

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	–

	>>>ARFCN
	M
	
	NR ARFCN

TBD
	
	–
	–

	>>>SMTC Configuration TDD
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-TDD] IE defined in TS 38.331 [x]. IE is FFS.
	
	

	>>> Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.z4
	
	–
	–

	>>>Bandwidth Part Information
	O
	
	NR Bandwidth Part Information
9.2.z5
	IE is FFS.
	–
	–

	>>>Subframe Assignment
	M
	
	TBD
	Uplink-downlink subframe configuration information. IE is FFS.
	
	

	>>> Special Subframe Info
	M
	
	TBD
	Special subframe configuration. IE is FFS.
	
	


	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.
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.


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.


9.2.z3
NR Carrier Information
This IE contains information for an NR carrier that a neighbour eNB may need to configure inter-RAT measurements.

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

	Broadcast PLMNs
	
	1..<maxnoofBPLMNsingNB>
	
	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
	
	–
	–

	>>>SMTC Configuration FDD
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-FDD] IE defined in TS 38.331 [x]. IE is FFS.
	
	

	>>TDD Info
	
	1
	
	
	–
	–

	>>>ARFCN
	M
	
	NR ARFCN

TBD
	
	–
	–

	>>>SMTC Configuration TDD
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-TDD] IE defined in TS 38.331 [x]. IE is FFS.
	
	


	Range bound
	Explanation

	maxnoofBPLMNsingNB
	Maximum no. of broadcast PLMN Ids in the gNB. Value is 32 (FFS).


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
	


9.2.z5
NR Bandwidth Part Information
The NR Bandwidth Part Information IE is used to indicate the UL or DL bandwidth parts. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Bandwidth Part Information
	M
	
	FFS
	


9.2.z6
Cell Assistance Information
The Cell Assistance Information IE is used by the eNB to request information about NR cells. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cell Assistance Type
	M
	
	
	

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

	>>List of Requested NR Cells
	
	1 .. < maxCellinengNB >
	
	Included when the eNB requests a partial list of served NR cells.

	>>>NR-CGI
	M
	
	9.2.z1
	NR cell for which served NR cell information is requested.

	>Full List
	
	
	
	

	>>Complete Information Request Indicator
	M
	
	ENUMERATED (allServedNRCells, …)
	Included when the eNB requests the complete list of served NR cells.


	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.


