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-------------------------------------------First Change-------------------------------------------

8.7.1
EN-DC X2 Setup

8.7.1.1
General

The purpose of the EN-DC X2 Setup procedure is to exchange application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.

The procedure uses non UE-associated signalling.

8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: eNB Initiated EN-DC X2 Setup, successful operation
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Figure 8.7.1.2-2: en-gNB Initiated EN-DC X2 Setup, successful operation

eNB initiated EN-DC X2 Setup:

An eNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate en-gNB. The candidate en-gNB replies with the EN-DC X2 SETUP RESPONSE message. 

If the EN-DC X2 SETUP REQUEST message contains the Protected E-UTRA Resource Indication IE, the receiving en-gNB should forward it to lower layers and use it for cell-level resource coordination with the eNB. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE when expressing its desired resource allocation to the eNB during E-UTRA – NR Cell Resource Coordination procedure. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same eNB. 

The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE, as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE.
en-gNB initiated EN-DC X2 Setup:
An en-gNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the EN-DC X2 SETUP RESPONSE message. 

8.7.1.3
Unsuccessful Operation
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Figure 8.7.1.3-1: eNB Initiated EN-DC X2 Setup, unsuccessful operation
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Figure 8.7.1.3-2: en-gNB Initiated EN-DC X2 Setup, unsuccessful operation

If the candidate receving node cannot accept the setup it shall respond with an EN-DC X2 SETUP FAILURE message with appropriate cause value.

8.7.1.4
Abnormal Conditions

If the first message received for a specific TNL association is not an EN-DC X2 SETUP REQUEST, EN-DC X2 SETUP RESPONSE, or EN-DC X2 SETUP FAILURE message then this shall be treated as a logical error.

If the initiating node does not receive either EN-DC X2 SETUP RESPONSE message or EN-DC X2 SETUP FAILURE message, the initiating node may reinitiate the EN-DC X2 Setup procedure towards the same candidate node, provided that the content of the EN-DC X2 SETUP REQUEST message is identical to the content of the previously unacknowledged EN-DC X2 SETUP REQUEST message.

8.7.2
EN-DC Configuration Update 

8.7.2.1
General

The purpose of the EN-DC Configuration Update procedure is to update application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface.

The procedure uses non UE-associated signalling.

8.7.2.2
Successful Operation
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Figure 8.7.2.2-1: eNB Initiated EN-DC Configuration Update, successful operation
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Figure 8.7.2.2-2: en-gNB Initiated EN-DC Configuration Update, successful operation

eNB initiated EN-DC Configuration Update:
An eNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to a peer en-gNB. 

After successful update of requested information, en-gNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB that the requested update of application data was performed successfully. In case the peer en-gNB receives an EN-DC CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.

If the EN-DC CONFIGURATION UPDATE REQUEST message contains the Protected E-UTRA Resource Indication IE, the receiving en-gNB should forward it to lower layers and use it for cell-level resource coordination with the eNB. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE when expressing its desired resource allocation to the eNB during E-UTRA – NR Cell Resource Coordination procedure. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same eNB. 

The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE, as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE.
The eNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.

en-gNB initiated EN-DC Configuration Update:
An en-gNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to an eNB. 

If the Deactivation Indication IE is contained in the Served NR Cells To Modify IE, it indicates that the concerned NR cell was switched off to lower energy consumption, and is available for activation on request from the eNB, as described in TS 36.300 [15].

After successful update of requested information, eNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating en-gNB that the requested update of application data was performed successfully. In case the eNB receives an EN-DC CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.

The en-gNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.

8.7.2.3
Unsuccessful Operation
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Figure 8.7.2.3-1: eNB Initiated EN-DC Configuration Update, unsuccessful operation
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Figure 8.7.2.3-2: en-gNB Initiated EN-DC Configuration Update, unsuccessful operation

If the candidate receving node can not accept the update it shall respond with an EN-DC CONFIGURATION UPDATE FAILURE message and appropriate cause value.

8.7.2.4
Abnormal Conditions

If the initiating node after initiating EN-DC Configuration Update procedure receives neither EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message nor EN-DC CONFIGURATION UPDATE FAILURE message, the initiating node may reinitiate the EN-DC Configuration Update procedure towards the same candidate receving node, provided that the content of the EN-DC CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged EN-DC CONFIGURATION UPDATE message.

8.7.X
E-UTRA – NR Cell Resource Coordination

8.7.X.1
General

The purpose of the E-UTRA – NR Cell Resource Coordination procedure is to enable coordination of radio resource allocation between an eNB and an en-gNB that are sharing spectrum and whose coverage areas are fully or partially overlapping. During the procedure, the eNB and en-gNB shall exchange their intended resource allocations for data traffic, and, if possible, converge to a shared resource. 

The procedure uses non-UE-associated signalling.

8.7.X.2
Successful Operation
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Figure 8.7.x.2-1: eNB-initiated E-UTRA – NR Cell Resource Coordination request, successful operation
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Figure 8.7.x.2-2: en-gNB-initiated E-UTRA – NR Cell Resource Coordination request, successful operation

eNB initiated E-UTRA – NR Cell Resource Coordination:

An eNB initiates the procedure by sending the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST message to an en-gNB over the X2 interface. The en-gNB extracts the Data Traffic Resource Indication IE and it replies by sending the E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE message. The en-gNB shall calculate the full eNB resource allocation by combining the Data Traffic Resource Indication IE and the Protected E-UTRA Resource Indication IE that were most recently received from the eNB.
In case of conflict between the most recently received Data Traffic Resource Indication IE and the most recently received Protected E-UTRA Resource Indication IE, the en-gNB shall give priority to the Protected E-UTRA Resource Indication IE. 
en-gNB initiated E-UTRA – NR Cell Resource Coordination:
An en-gNB initiates the procedure by sending the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST message to an eNB. The eNB replies with the E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE message. 

In case of conflict between the most recently received Data Traffic Resource Indication IE and the most recently received Protected E-UTRA Resource Indication IE, the en-gNB shall give priority to the Protected E-UTRA Resource Indication IE. 
-------------------------------------------Second change-------------------------------------------
9.1.4.X
E-UTRA – NR CELL RESOURCE COORDINATION REQUEST

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, to express the desired resource allocation for data traffic, for the sake of E-UTRA - NR Cell Resource Coordination.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating Node Type
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X


	Indicates resource allocations for data traffic. 
	YES
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellineNB>)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	
	

	>>List of E-UTRA Cells
	
	0 .. <maxCellineNB>
	
	List of applicable E-UTRA cells. 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	>>List of E-UTRA Cells
	
	1..<maxCellineNB>
	
	List of applicable E-UTRA cells.
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellienngNB>)
	Indicates the NR cells involved in resource coordination with the E-UTRA cells affiliated with the same Spectrum Sharing Group ID.
	
	

	>>List of NR Cells
	
	0 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	>>>NR-Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


	Range bound
	Explanation

	maxnoNRcellsSpectrumSharingwithE-UTRA
	Maximum no. of NR cells involved in spectrum sharing with an eNB. Value is 64.


9.1.4.Y
E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE

Direction: eNB ( en-gNB, en-gNB ( eNB.

This message is sent by a neighbouring eNB to a peer en-gNB or by a neighbouring en-gNB to a peer eNB, both nodes able to interact for EN-DC, as a response to the E-UTRA – NR CELL RESOURCE COORDINATION REQUEST.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Responding Node Type
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellineNB>)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	
	

	>>List of E-UTRA Cells
	
	0 .. <maxCellineNB>
	
	List of applicable E-UTRA cells 
	YES
	reject

	>>>EUTRA Cell ID
	M
	
	ECGI 9.2.14
	
	-
	-

	>en-gNB
	
	
	
	
	
	

	>>Data Traffic Resource Indication
	M
	
	9.2.X
	Indicates resource allocations for data traffic.
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. <maxCellinengNB>)
	Indicates the NR cells involved in resource coordination with the E-UTRA cells affiliated with the same Spectrum Sharing Group ID.
	
	

	>>List of NR Cells
	
	0 .. < maxnoNRcellsSpectrumSharingwithE-UTRA >
	
	List of applicable NR cells 
	YES
	reject

	>>>NR Cell ID
	M
	
	NR-CGI 9.2.105
	
	
	


9.2.W
Protected E-UTRA Resource Indication

This IE indicates the resources allocated for E-UTRA DL and UL reference and control signals (hereby referred to as protected resources). This information is used in the process of E-UTRA – NR Cell Resource Coordination.

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

	Activation SFN
	M
	
	INTEGER (0..1023)
	Indicates from which SFN of the receiving node the resource allocation is valid.
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Protected Resource List
	
	1..<maxnoofProtectedResourcePatterns>
	
	The protected resource pattern is continuously repeated, and it is valid until stated otherwise or until replaced by a new pattern. The pattern does not apply in Reserved Subframes.  
	YES
	ignore

	>Protected Resource List Item
	
	
	
	Each item describes one transmission pattern. A pattern may comprise several control signals.
	EACH
	ignore

	>>Resource Type
	M
	
	ENUMERATED (downlinknonCRS,CRS ,uplink…)
	Indicates whether the protected resource is  E-UTRA DL non-CRS, E-UTRA CRS or E-UTRA UL. 
	-
	-

	>>Intra-PRB Protected Resource Footprint
	M
	
	BIT STRING (84,..)


	The bitmap of REs occupied by the protected signal within one PRB. Each position in the bitmap represents an RE in one PRB; value “0” indicates "resource not protected", value “1” indicates "resource protected ". The first bit of the string corresponds to the RE with the smallest time and frequency index in the PRB, where the indexing first goes into the frequency domain. The length of the bit string equals the product of [image: image12.png]


 and the length of PRB in time dimension, measured in REs. [image: image14.png]


 is defined in TS 36.211 [10]. The intra-PRB pattern consisting of all “1”s is equivalent to PRB-level granularity. 
	
	

	>>Protected Footprint Frequency Pattern
	M
	
	BIT STRING(6..110..)
	The bit string indicates in which PRBs inside carrier bandwidth the Intra-PRB Protected Resource Footprint applies. How often in time dimension this frequency pattern applies, depends on time periodicity of Intra-PRB Protected Resource Footprint. The first bit of the bit string corresponds to the PRB occupying the lowest subcarrier frequencies of the carrier bandwidth, where the indexing first goes into the frequency domain. Each position in the string represents a PRB; value “0” indicates "Intra-PRB Protected Resource Footprint does not appear in PRB", value “1” indicates "Intra-PRB Protected Resource Footprint appears in PRB". The length of the bit string equals the number of PRBs in the carrier bandwidth. 
	-
	-

	>>Protected Footprint Time Pattern
	M
	
	
	The description of time periodicity of the Intra-PRB Protected Resource Footprint.
	
	

	>>>Protected Footprint Time-periodicity
	M
	
	INTEGER(1..80..)
	Periodicity with which the periodic Intra-PRB Protected Resource Footprint repeats in time-dimension (1= every PRB (i.e. slot), 2=every other PRB (i.e. slot) etc.
	-
	-

	>>>Protected Footprint Start Time
	M
	
	INTEGER(1..20..)
	The time-position of the PRB inside the frame in which the periodic Intra-PRB Protected Resource Footprint appears for the first time. The value “1” corresponds to the receiving node’s slot 0 in subframe 0 in the receiving node’s radio frame where SFN = Activation SFN. 
	-
	-

	MBSFN Control Region Length
	O
	
	INTEGER(0..3)
	Length of control region in MBSFN subframes.  Expressed in REs, in the time dimension. 
	
	

	PDCCH Region Length
	O
	
	INTEGER(1..3)
	Length of PDCCH region in regular subframes.  Expressed in REs, in the time dimension. 
	
	


	Range bound
	Explanation

	maxnoofProtectedResourcePatterns
	Maximum no. protected resource patterns. Value is 16.


9.2.X
Data Traffic Resource Indication

This IE indicates the intended data traffic resource allocation for E-UTRA - NR Cell Resource Coordination.

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

	Activation SFN
	M
	
	INTEGER (0..1023)
	Indicates from which SFN of the receiving node the agreement is valid.
	
	

	CHOICE Shared Resource Type
	M
	
	
	
	-
	-

	>UL Resources
	
	
	
	
	
	

	>>UL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	-
	-

	>UL and DL Resources 
	
	
	
	
	
	

	>>CHOICE UL Shared Resources
	M
	
	
	
	
	

	>>>Unchanged
	
	
	NULL
	
	
	

	>>>Changed
	
	
	
	
	
	

	>>>>UL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	>>CHOICE DL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	>>>Unchanged
	
	
	NULL
	
	
	

	>>>Changed
	
	
	
	
	
	

	>>>>DL Shared Resources
	M
	
	Data Traffic Resources 9.2.Y
	
	
	

	Reserved Subframe Pattern
	O
	
	9.2.Z
	Indicates subframes in which the resource allocation does not hold.
	
	


9.2.Y
Data Traffic Resources

The Data Traffic Resources IE indicates the intended data traffic resource allocation for E-UTRA - NR Cell Resource Coordination.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Traffic Resources
	M
	
	BIT STRING (12..8800)
	The indication of resources allocated to E-UTRA PDSCH/PUSCH. Each position in the bitmap represents a PRB in a subframe; value “0” indicates "resource not intended to be used for transmission", value “1” indicates "resource intended to be used for transmission ". The first bit of the bit string corresponds to the PRB occupying the lowest subcarrier frequencies of the carrier, where the indexing first goes into the frequency domain. The bit string may span across multiple contiguous subframes (maximum 40). The first position of the Data Traffic Resource Indication corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = Activation SFN.

The length of the bit string is an integer multiple of 
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 or , defined in TS 36.211 [10]. Data Traffic Resource Indication is continuously repeated, and it is valid until stated otherwise, or until replaced by a new pattern.


9.2.Z
Reserved Subframe Pattern

The Reserved Subframe Pattern IE indicates the pattern of subframes in which the Protected E-UTRA Resource Indication and Data Traffic Resource Indication do not hold.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Subframe Type
	M
	
	ENUMERATED(MBSFN,non-MBSFN,…)
	Indicates what type of non-regular subframes the Reserved Subframe Pattern refers to (e.g. MBSFN).

	Reserved Subframe Pattern
	M
	
	BIT STRING (10..40)
	Each position in the bitmap represents a subframe. Value ‘0’ indicates “regular subframe”. Value ‘1’ indicates “reserved subframe”. For MBSFN subframes, the exception refers only to the non-control region of the subframe. The bit string may span across multiple contiguous subframes (maximum 40). The first position of the Subframe Configuration IE corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = Activation SFN. The IE is ignored if received by the eNB.


	MBSFN Control Region Length
	O
	
	INTEGER(0..3)
	Length of control region in MBSFN subframes.  Expressed in REs, in the time dimension.
	
	


------------------------------------------End of Changes-------------------------------------------
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