Page 1



3GPP TSG-RAN WG3 Meeting #98
R3-174623
Reno, USA, November 27th - December 1st 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.423
	CR
	-
	rev
	-
	Current version:
	14.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:

	Non-UE associated signaling HIC

	
	

	Source to WG:
	vivo

	Source to TSG:
	RAN3

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2017-11-16

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	EN-DC will be introduced to implement the dual connectivity feature between EnBW and en-gNB via X2 interface. In case of EN-DC operation, the UE NR DL may experience interference from UE LTE UL. The en-gNB may request a harmonic interference coordination for eNB LTE UL and NR DL transmission.



	
	

	Summary of change:
	The en-gNB send HARMONIC INTERFERENCE COORDINATION REQUEST message to eNB. The message can contain affected UE and corresponding serving cell information. The message also contains a harmonic interference coordination pattern (time or frequency) information. The eNB can apply the harmonic interference coordination pattern to mitigate UE sef-interference impact
· 

	
	

	Consequences if not approved:
	Harmonic interference handling  cannot be supported in case of EN-DC.


	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ABS
Almost Blank Subframe

BBF
Broadband Forum

BL
Bandwidth reduced Low complexity
CCO
Cell Change Order

CE
Coverage Enhancement
CoMP
Coordinated Multi Point

DC
Dual Connectivity

DL
Downlink

EARFCN
E-UTRA Absolute Radio Frequency Channel Number

E-CID
Enhanced Cell-ID (positioning method)

eNB
E-UTRAN NodeB
EN-DC
E-UTRA-NR Dual Connectivity
EP
Elementary Procedure

EPC
Evolved Packet Core

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved UTRAN

GNSS
Global Navigation Satellite System

GUMMEI
Globally Unique MME Identifier

HFN
Hyper Frame Number
HIC                     Harmonic Interference Coordination
IE
Information Element

L-GW
Local GateWay

MCG
Master Cell Group

MDT
Minimization of Drive Tests

MeNB
Master eNB

MME
Mobility Management Entity

NAICS
Network-Assisted Interference Cancellation and Suppression
NR
New Radio
PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

ProSe
Proximity Service

SCG
Secondary Cell Group

S-GW
Serving Gateway

SeNB
Secondary eNB
SgNB
Secondary gNB
SIPTO
Selected IP Traffic Offload

SIPTO@LN
Selected IP Traffic Offload at the Local Network

SN
Sequence Number

TAC
Tracking Area Code

UE
User Equipment

UL
Uplink

V2X
Vehicle-to-Everything
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7
Functions of X2AP

The X2AP protocol provides the following functions:

-
Mobility Management. This function allows the eNB to move the responsibility of a certain UE to another eNB. Forwarding of user plane data, Status Transfer and UE Context Release function are parts of the mobility management.

-
Dual Connectivity. This function allows the eNB to request another eNB to provide radio resources for a certain UE while keeping responsibility for that UE.
-
E-UTRA-NR Dual Connectivity. This function allows the eNB to request another gNB to provide radio resources for a certain UE while keeping responsibility for that UE.
-
Load Management. This function is used by eNBs to indicate resource status, overload and traffic load to each other.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

-
Resetting the X2. This function is used to reset the X2 interface. 

-
Setting up the X2. This function is used to exchange necessary data for the Enb for setup the X2 interface and implicitly perform an X2 Reset.

-
Enb Configuration Update. This function allows updating of application level data needed for two eNBs to interoperate correctly over the X2 interface. 

-
Mobility Parameters Management. This function allows the Enb to coordinate adaptation of mobility parameter settings with a peer Enb. 

-
Mobility Robustness Optimisation. This function allows reporting of information related to mobility failure events. 

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation over the X2 interface.

-
X2 Release. This function allows an Enb to be aware that the signalling connection to a peer Enb is unavailable.

-
Message Transfer. This function allows indirect transport of X2AP messages to a peer Enb.

-
Registration. This function allows registration of Enb in case indirect transport of X2AP messages is supported.

-
Removing the X2. This function allows removing the signaling connection between two eNBs in a controlled manner.

-
Inter-Enb UE Context Resume. This function allows retrieval of a suspended UE context.
The mapping between the above functions and X2 Eps is shown in the table below.

Table 7-1: Mapping between X2AP functions and X2AP Eps

	Function
	Elementary Procedure(s)

	Mobility Management
	a) Handover Preparation
b) SN Status Transfer
c) UE Context Release

d) Handover Cancel

	Dual Connectivity
	a) SeNB Addition Preparation

b) SeNB Reconfiguration Completion

c) MeNB initiated SeNB Modification Preparation

d) SeNB initiated SeNB Modification

e) MeNB initiated SeNB Release

f) SeNB initiated SeNB Release

g) SeNB Counter Check

	E-UTRA-NR Dual Connectivity
	a) SgNB Addition Preparation

b) SgNB Reconfiguration Completion

c) MeNB initiated SgNB Modification Preparation

d) SgNB initiated SgNB Modification

e) SgNB change 

f) MeNB initiated SgNB Release

g) SgNB initiated SgNB Release

h) SgNB Counter Check
i) RRC transfer
j) EN-DC X2 Setup
k) EN-DC Configuration Update
l) en-gNB initiated Harmonic Interference Coordination

	Load Management
	a) Load Indication

b) Resource Status Reporting Initiation

c) Resource Status Reporting

	Reporting of General Error Situations
	Error Indication

	Resetting the X2
	Reset

	Setting up the X2
	X2 Setup

	eNB Configuration Update
	a) eNB Configuration Update

b) Cell Activation

	Mobility Parameters Management
	Mobility Settings Change

	Mobility Robustness Optimisation
	a) Radio Link Failure Indication

b) Handover Report

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation

	X2 Release
	X2 Release

	Message Transfer Registration
	X2AP Message Transfer

	Removing the X2
	X2 Removal

	Inter-eNB UE Context Resume
	Retrieve UE Context
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8
X2AP procedures

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	en-gNB initiated Harmonic Interference Coordination
	EN-GNB INITIATED HARMONIC INTERFERENCE COORDINATION REQUEST
	en-GNB INITIATED HARMONIC INTERFERENCE COORDINATION RESPONSE
	


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST
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8.X.Y
en-gNB Initiated Harmonic Interference Coordination 
8.X.Y.1
General

This procedure is initiated by the en-gNB to request the eNB to execute a harmonic interference coordination for UE(s) experiencing harmonic interference
The procedure uses non-UE associated signalling.
This procedure is initiated by the en-gNB to request the eNB to execute a harmonic interference coordination for UE experiencing harmonic interference

The en-gNB shall indicate the id of the UE affected by harmonic interference in EN-GNB INITIATED HARMONIC INTERERENCE COORDINATION REQUEST message. The en-gNB may indicate the harmonic interference coordination parameters. The harmonic interference coordination parameters include the harmonic pattern information and corresponding cell to which the pattern can apply.

If eNB receicves EN -GNB INITIATED HARMONIC INTERERENCE COORDINATION REQUEST message, which includes the the Cell ID IE, the eNB can use pattern information contained in the Interference Coordination parameters IE to configure harmonic interference coordination per cell for the UE experiencing harmonic interference in the indicated cell. The eNB may also suggest new pattern information intended for hamonic interference coordination if the pattern from en-gNB is not applicable.

If the eNB suggest new pattern information, the eNB shall indicate the new pattern information in the EN-GNB INITIATED HARMONIC INTERERENCE COORDINATION RESPONSE message.
8.X.Y.2
Successful Operation
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Figure 8.X.Y.2-1: Harmonic Interference Coordination procedure, successful operation.

The en-gNB initiates the procedure by sending the HARMONIC INTERERENCE COORDINATION REQUEST message to the eNB.
Upon reception of the EN-GNB HARMONIC INTERERENCE COORDINATION REQUEST message, the eNB may perform the Hamonic Interference Coordination procedure
8.X.Y.3
Unsuccessful Operation

Not applicable.

8.X.Y.4
Abnormal Conditions

Not applicable.
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 9.1.2.Y1
HARMONIC COORDINATION INFORMATION REQUEST
This message is sent by the en-gNB to the eNB to request to start or to stop the harmonic interference coordination. 

Direction: 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

	Cell information
	 
	
	
	List of cell affected by harmonic interference
	YES
	reject

	>Affected cell list
	
	1.. <maxCellinen-gNB>
	
	
	GLOBAL
	ignore

	>>Global Cell ID
	M
	
	<ref>
	
	-
	-

	>>>Affected UE list
	M
	
	
	ID of UE for which harmonic pattern applies
	GLOBAL
	ignore

	>>>>UE ID
	M
	
	en-gNB X2AP UE ID 
	ID assigned by en-gNB for the UE.
	GLOBAL
	ignore

	>>>Harmonic Time Pattern
	O
	
	9.2.Y1
	
	GLOBAL
	ignore

	>>>Harmonic Frequency Pattern
	O
	
	9.2.Y1
	
	GLOBAL
	ignore

	Harmonic Interference Coordination Request
	M
	
	ENUMERATED(start, stop)
	Type of request for starting or stopping the harmonic handling for the cell
	YES
	reject


	Range bound
	Explanation

	maxCellinen-gNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS.


9.1.2.Y1
HARMONIC COORDINATION INFORMATION RESPONSE
This message is sent by the eNB to the en-gNB to respond to start or to stop the harmonic interference coordination. 

Direction: 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

	Cell information
	 
	
	
	List of cell affected by harmonic interference
	YES
	reject

	>Affected cell list
	
	1.. <maxCellinen-gNB>
	
	
	GLOBAL
	ignore

	>>Global Cell ID
	M
	
	<ref>
	
	-
	-

	>>>Affected UE list
	M
	
	
	ID of UE for which harmonic pattern applies
	GLOBAL
	ignore

	>>>>UE ID
	M
	
	en-gNB X2AP UE ID 
	ID assigned by en-gNB for the UE.
	GLOBAL
	ignore

	>>>Harmonic Time Pattern
	O
	
	9.2.Y1
	
	GLOBAL
	ignore

	>>>Harmonic Frequency Pattern
	O
	
	9.2.Y1
	
	GLOBAL
	ignore

	Harmonic Interference Coordination Response
	M
	
	ENUMERATED(start, stop)
	Type of request for starting or stopping the harmonic handling for the cell
	YES
	reject


	Range bound
	Explanation

	maxCellinen-gNB
	Maximum no. cells that can be served by an en-gNB. Value is FFS.
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9.2.Y1
Harmonic Time Pattern
This IE provides the harmonic time pattern (HTP) used for harmonic interference coordination.

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

	HTP
	O
	
	BIT STRING (SIZE(40)) value is FFS

	Each position in the bitmap represents a DL subframe, for which value "1" indicates this subframe is intended for NR DL transmission and value "0" indicates this subframe is not intended for NR DL transmission.

The first position of the HTP corresponds to subframe 0 in a radio frame where SFN mod 4= 0. 


9.2.Y2
Harmonic Frequency Pattern
This IE provides the harmonic frequency pattern (HFP) used for harmonic interference coordination.

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

	HFP
	O
	
	BIT STRING ([6]..275, …) value is FFS

	Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), for which value ‘"1" indicates this PRB index is intended for NR DL transmission and value "0" indicates this PRB index is not intended for NR DL transmission.
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