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1   Introduction

Last RAN3 meeting discussed the capacity information transfer over E1, and summarized in [1]. This paper further discusses the capacity issue among gNB-CU-UPs

2   Discussion

In [1], two topics are discussed as follows. 

· Processing capacity info over E1

· Available processing capacity info over E1
And the question at the online discussion is that 

· “Do we signal the node processing capacity (i.e. static info) or the available processing capacity (dynamic)?”

We point out that these two solutions are coupled with each other for the load balancing among different gNB-CU-UPs. 

· The processing capacity information could be an  absolute value indicating the overall capacity information;

· The available processing capacity is the percentage of overall capacity information

Then based on these two information, the gNB-CU-CP could ascertain the available processing capacity, and select the proper the gNB-CU-UP.  We figure out the following possible options. 

· Option 1: The overall capacity and the available processing capacity (in terms of percentage) are included in the E1 setup and gNB-CU-UP Configuration Update. Or the absolute available capacity can be indicated.
· Option 2: The overall capacity is included in the E1 setup and gNB-CU-UP Configuration Update, and the available processing capacity (in terms of percentage) is included in the load indication/resource status update;
For both options, there are no inter-operability issues in multi-vendor deployment as the gNB-CU-CP can figure out the absolute available processing capacity. 

About option 1 and option 2, option 2 can be selected to support the early deployment of disaggregated gNB. And the detailed load balancing, e.g., load indication, resource status update etc could be discussed in the Rel-16 RAN centric data collection and utilization.  

Proposal 1: The E1 setup and gNB-CU-UP Configuration Update functions shall allow to inform the absolute available capacity of the gNB-CU-UP.  
3   Conclusion

This contribution discussed the necessity of informing the capacity of each gNB-CU-UP to gNB-CU-CP, and we have the following proposals:

Proposal 2: The E1 setup and gNB-CU-UP Configuration Update functions shall allow to inform the absolute available capacity of the gNB-CU-UP.  

4   Reference
[1] R3-185163 Summary of offline discussion on capacity info transfer over E1

[2] R3-184912 (TP for NR BL CR for TS 38.460): on capacity information transfer via E1 interface, Huawei

[3] R3-184798 (TP for NR BL CR for TS 38.463) Processing Capacity Indication for E1, Nokia, Nokia Shanghai Bell

5   TP to 38.463
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.2.3
gNB-CU-UP E1 Setup

8.2.3.1
General

The purpose of the gNB-CU-UP E1 Setup procedure is to exchange application level data needed for the gNB-CU-UP and the gNB-CU-CP to correctly interoperate on the E1 interface. If the gNB-CU-UP initiates the first TNL association, it shall also initiate the gNB-CU-UP E1 Setup procedure. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the E1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: gNB-CU-UP E1 Setup procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending a GNB-CU-UP E1 SETUP REQUEST message including the appropriate data to the gNB-CU-CP. The gNB-CU-CP responds with a GNB-CU-UP E1 SETUP RESPONSE message including the appropriate data. 
If the GNB-CU-UP E1 SETUP REQUEST message contains the gNB-CU-UP Name IE the gNB-CU-CP may use this IE as a human readable name of the gNB-CU-UP.
If the Slice Support List IE is contained in the GNB-CU-UP E1 SETUP REQUEST message, the gNB-CU-CP shall store the corresponding information and it may take it into account for bearer context establishment.

If the NR CGI Support List IE is contained in the GNB-CU-UP E1 SETUP REQUEST message, the gNB-CU-CP shall store the corresponding information and it may take it into account for bearer context establishment. 
If the QoS Parameters Support List IE is contained in the GNB-CU-UP E1 SETUP REQUEST message, the gNB-CU-CP shall store the corresponding information and it may take it into account for bearer context establishment. 
The exchanged data shall be stored in respective node and used as long as there is an operational TNL association.. When this procedure is finished, the E1 interface is operational and other E1 messages can be exchanged.
If gNB-CU-UP capacity IE is contained in the GNB-CU-UP E1 SETUP REQUEST message, the gNB-CU-CP should take this IE into account.
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
8.2.4
gNB-CU-CP E1 Setup

5.1.1.1   8.2.4.1
General

The purpose of the gNB-CU-CP E1 Setup procedure is to exchange application level data needed for the gNB-CU-CP and the gNB-CU-UP to correctly interoperate on the E1 interface. If the gNB-CU-CP initiates the first TNL association, it shall also initiate the gNB-CU-CP E1 Setup procedure.The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the E1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: gNB-CU-CP E1 Setup procedure: Successful Operation.
The gNB-CU-CP initiates the procedure by sending a GNB-CU-CP E1 SETUP REQUEST message including the appropriate data to the gNB-CU-UP. The gNB-CU-UP responds with a GNB-CU-CP E1 SETUP RESPONSE message including the appropriate data. 
If the GNB-CU-CP E1 SETUP REQUEST message contains the gNB-CU-CP Name IE the gNB-CU-UP may use this IE as a human readable name of the gNB-CU-CP.
The exchanged data shall be stored in respective node and used as long as there is an operational TNL association.. When this procedure is finished, the E1 interface is operational and other E1 messages can be exchanged.

If gNB-CU-UP capacity IE is contained in the GNB-CU-CP E1 SETUP RESPONSE message, the gNB-CU-CP should take this IE into account.
<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>
8.2.5
gNB-CU-UP Configuration Update 

8.2.5.1
General

The purpose of the gNB-CU-UP Configuration Update procedure is to update application level configuration data needed for the gNB-CU-UP and the gNB-CU-CP to interoperate correctly on the E1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.

5.1.1.2   8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU-UP Configuration Update procedure: Successful Operation.
The gNB-CU-UP initiates the procedure by sending a GNB-CU-UP CONFIGURATION UPDATE message to the gNB-CU-CP including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU-CP responds with GNB-CU-UP CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
If the Slice Support List IE is contained in the GNB-CU-UP CONFIGURATION UPDATE message, the gNB-CU-CP shall store the corresponding information and replace any existing information.

If the NR CGI Support List IE is contained in the GNB-CU-UP CONFIGURATION UPDATE message, the gNB-CU-CP shall store the corresponding information and replace any existing information.
If the QoS Parameters Support List IE is contained in the GNB-CU-UP CONFIGURATION UPDATE message, the gNB-CU-CP shall store the corresponding information and replace any existing information.
The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.
If gNB-CU-UP capacity IE is contained in the GNB-CU-UP CONFIGURATION UPDATE message, the gNB-CU-CP should take this IE into account.
<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>
9.2.1.4
GNB-CU-UP E1 SETUP REQUEST

This message is sent by the gNB-CU-UP to transfer information for a TNL association.

Direction: gNB-CU-UP ( gNB-CU-CP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-UP ID 
	M
	
	9.3.1.15
	
	YES
	reject

	gNB-CU-UP Name 
	O
	
	PrintableString(SIZE(1..150,…))
	Human readable name of the gNB-CU-UP.
	YES
	ignore

	CN Support  
	M
	
	ENUMERATED (EPC. 5GC, both, …)
	
	YES
	reject

	Supported PLMNs
	
	1..<maxnoofSPLMNs>
	
	Supported PLMNs
	YES


	Reject

	>PLMN Identity
	M
	
	9.3.1.7
	
	-
	-

	>Slice Support List
	O
	
	Slice Support List
9.3.1.8
	Supported S-NSSAIs. 
	-
	-

	>NR CGI Support List
	O
	
	9.3.1.36
	Supported cells.
	-
	-

	>QoS Parameters Support List
	O
	
	9.3.1.37
	Supported QoS parameters.
	-
	-

	gNB-CU-UP Capacity
	M
	
	9.3.1. xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 6.


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

9.2.1.8
GNB-CU-CP E1 SETUP RESPONSE

This message is sent by the gNB-CU-UP to transfer information for a TNL association.

Direction: gNB-CU-UP ( gNB-CU-CP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-UP ID 
	M
	
	9.3.1.15
	
	YES
	reject

	gNB-CU-UP Name 
	O
	
	PrintableString(SIZE(1..150,…))
	Human readable name of the gNB-CU-UP.
	YES
	ignore

	CN Support  
	M
	
	ENUMERATED (EPC. 5GC, both, …)
	
	YES
	reject

	Supported PLMNs
	
	1..<maxnoofSPLMNs>
	
	Supported PLMNs
	YES


	reject

	>PLMN Identity
	M
	
	9.3.1.7
	
	-
	-

	>Slice Support List
	O
	
	Slice Support List
9.3.1.8
	Supported S-NSSAIs. 
	-
	-

	>NR CGI Support List
	O
	
	9.3.1.36
	Supported cells.
	-
	-

	>QoS Paramters Support List
	O
	
	9.3.1.37
	Supported QoS parameters.
	-
	-

	gNB-CU-UP Capacity
	M
	
	9.3.1. xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 6.


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

9.2.1.10
GNB-CU-UP CONFIGURATION UPDATE

This message is sent by the gNB-CU-UP to transfer updated information for a TNL association.

Direction: gNB-CU-UP ( gNB-CU-CP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-UP ID 
	O
	
	9.3.1.15
	
	YES
	reject

	gNB-CU-UP Name 
	O
	
	PrintableString(SIZE(1..150,…))
	Human readable name of the gNB-CU-UP.
	YES
	ignore

	Supported PLMNs
	
	0..<maxnoofSPLMNs>
	
	Supported PLMNs
	YES


	reject

	>PLMN Identity
	M
	
	9.3.1.7
	
	-
	-

	>Slice Support List
	O
	
	Slice Support List
9.3.1.8
	Supported S-NSSAIs. 
	-
	-

	>NR CGI Support List
	O
	
	9.3.1.36
	Supported cells.
	-
	-

	>QoS Parameters Support List
	O
	
	9.3.1.37
	Supported QoS parameters.
	-
	-

	gNB-CU-UP Capacity
	M
	
	9.3.1. xx
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 6.


<<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>>
9.3.1.xx gNB-CU-UP capacity
This IE indicates the capacity of the gNB-CU-UP in order to load-balance gNB-CU-UPs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	gNB-CU-UP Capacity
	M
	
	INTEGER(0..255)
	
	-
	-


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
BEGIN
-- **************************************************************

--

-- IE parameter types from other modules

--

-- **************************************************************

IMPORTS


Cause,


CriticalityDiagnostics,


GNB-CU-CP-UE-E1AP-ID,


GNB-CU-UP-UE-E1AP-ID,


UE-associatedLogicalE1-ConnectionItem,


GNB-CU-UP-ID,


GNB-CU-UP-Name,


GNB-CU-CP-Name,


CNSupport,


PLMN-Identity,


Slice-Support-List,


NR-CGI-Support-List,


QoS-Parameters-Support-List,


SecurityInformation,


BitRate,


BearerContextStatusChange,


DRB-To-Setup-List-EUTRAN,


DRB-Setup-List-EUTRAN,


DRB-Failed-List-EUTRAN,


DRB-To-Modify-List-EUTRAN,


DRB-Modified-List-EUTRAN,


DRB-Failed-To-Modify-List-EUTRAN,


DRB-To-Remove-List-EUTRAN,


DRB-Required-To-Modify-List-EUTRAN,


DRB-Confirm-Modified-List-EUTRAN,


PDU-Session-Resource-To-Setup-List,


PDU-Session-Resource-Setup-List,


PDU-Session-Resource-Failed-List,


PDU-Session-Resource-To-Modify-List,


PDU-Session-Resource-Modified-List,


PDU-Session-Resource-Failed-To-Modify-List,


PDU-Session-Resource-To-Remove-List,


PDU-Session-Resource-Required-To-Modify-List,


PDU-Session-Resource-Confirm-Modified-List,


DRB-Status-Item,


DRB-Activity-Item,


Data-Usage-Report-List,


TimeToWait,

GNB-CU-UP-Capacity
FROM E1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-SingleContainer{},


E1AP-PRIVATE-IES,


E1AP-PROTOCOL-EXTENSION,


E1AP-PROTOCOL-IES

FROM E1AP-Containers


id-Cause,


id-CriticalityDiagnostics,


id-gNB-CU-CP-UE-E1AP-ID, 


id-gNB-CU-UP-UE-E1AP-ID,


id-ResetType,


id-UE-associatedLogicalE1-ConnectionItem,


id-UE-associatedLogicalE1-ConnectionListResAck,


id-gNB-CU-UP-ID,


id-gNB-CU-UP-Name,


id-gNB-CU-CP-Name,


id-CNSupport,


id-SupportedPLMNs,


id-SupportedPLMNs-Item,


id-SecurityInformation,


id-UEDLAggregateMaximumBitRate,


id-BearerContextStatusChange,


id-System-BearerContextSetupRequest,


id-System-BearerContextSetupResponse,


id-System-BearerContextModificationRequest,


id-System-BearerContextModificationResponse,


id-System-BearerContextModificationConfirm,


id-System-BearerContextModificationRequired,


id-DRB-Status-List,


id-DRB-Status-Item,


id-DRB-Activity-List,


id-DRB-Activity-Item,


id-Data-Usage-Report-List,



id-TimeToWait,

id-gNB-CU-UP-Capacity,

maxnoofErrors,


maxnoofSPLMNs,


maxnoofDRBs,


maxnoofIndividualE1ConnectionsToReset

FROM E1AP-Constants;
-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
GNB-CU-UP-E1SetupRequestIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UP-ID





CRITICALITY reject
TYPE GNB-CU-UP-ID




PRESENCE mandatory
}|


{ ID id-gNB-CU-UP-Name





CRITICALITY ignore
TYPE GNB-CU-UP-Name




PRESENCE optional
}|


{ ID id-CNSupport






CRITICALITY reject
TYPE CNSupport





PRESENCE mandatory
}|


{ ID id-SupportedPLMNs





CRITICALITY reject
TYPE SupportedPLMNs-List


PRESENCE mandatory
}|

{ ID id-gNB-CU-UP-Capacity




CRITICALITY ignore
TYPE GNB-CU-UP-Capacity


   PRESENCE mandatory
},


...

} 

<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
GNB-CU-CP-E1SetupResponseIEs

 E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UP-ID





CRITICALITY reject
TYPE GNB-CU-UP-ID




PRESENCE mandatory
}|


{ ID id-gNB-CU-UP-Name





CRITICALITY ignore
TYPE GNB-CU-UP-Name




PRESENCE optional
}|


{ ID id-CNSupport






CRITICALITY reject
TYPE CNSupport





PRESENCE mandatory
}|


{ ID id-SupportedPLMNs





CRITICALITY reject
TYPE SupportedPLMNs-List


PRESENCE mandatory
}|

{ ID id-gNB-CU-UP-Capacity




CRITICALITY ignore
TYPE GNB-CU-UP-Capacity


   PRESENCE mandatory
},


...

}
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
GNB-CU-UP-ConfigurationUpdateIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UP-ID





CRITICALITY reject
TYPE GNB-CU-UP-ID




PRESENCE mandatory }|


{ ID id-gNB-CU-UP-Name





CRITICALITY ignore
TYPE GNB-CU-UP-Name




PRESENCE optional
}|


{ ID id-SupportedPLMNs





CRITICALITY reject
TYPE SupportedPLMNs-List


PRESENCE optional
}|

{ ID id-gNB-CU-UP-Capacity




CRITICALITY ignore
TYPE GNB-CU-UP-Capacity


   PRESENCE mandatory
},


...

}
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
-- G
GNB-CU-CP-Name 



::= PrintableString(SIZE(1..150,...))

GNB-CU-CP-UE-E1AP-ID

::= INTEGER (0..4294967295)

GNB-CU-UP-CellGroupRelatedConfiguration
 ::= SEQUENCE (SIZE(1.. maxnoofUPParameters)) OF GNB-CU-UP-CellGroupRelatedConfiguration-Item


GNB-CU-UP-CellGroupRelatedConfiguration-Item ::= SEQUENCE {


cell-Group-ID



Cell-Gorup-ID,


uP-TNL-Information


UP-TNL-Information,


uL-Configuration


UL-Configuration

OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { {GNB-CU-UP-CellGroupRelatedConfiguration-Item-ExtIEs } }
OPTIONAL

}

GNB-CU-UP-CellGroupRelatedConfiguration-Item-ExtIEs
E1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-UP-ID



::= INTEGER (0..68719476735)

GNB-CU-UP-Name 



::= PrintableString(SIZE(1..150,...))

GNB-CU-UP-UE-E1AP-ID

::= INTEGER (0..4294967295)

GBR-QosInformation ::= SEQUENCE {


e-RAB-MaximumBitrateDL


BitRate,


e-RAB-MaximumBitrateUL


BitRate,


e-RAB-GuaranteedBitrateDL

BitRate,


e-RAB-GuaranteedBitrateUL

BitRate,


iE-Extensions




ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosInformation-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {


...

}

GBR-QoSFlowInformation::= SEQUENCE {


maxFlowBitRateDownlink


BitRate,


maxFlowBitRateUplink


BitRate, 


guaranteedFlowBitRateDownlink
BitRate,


guaranteedFlowBitRateUplink

BitRate, 


notificationControl



ENUMERATED {notification-enabled, ...}
OPTIONAL,

maxPacketLossRateDownlink

MaxPacketLossRate

OPTIONAL,


maxPacketLossRateUplink


MaxPacketLossRate

OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { { GBR-QosFlowInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosFlowInformation-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {


...

}

GTP-TEID



::= OCTET STRING (SIZE (4))

GTPTunnel



::= SEQUENCE {


transportLayerAddress



TransportLayerAddress,


gTP-TEID






GTP-TEID,


iE-Extensions





ProtocolExtensionContainer { { GTPTunnel-ExtIEs} } OPTIONAL,


...

}

GTPTunnel-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {


...

}
GNB-CU-UP-Capacity



::= INTEGER (0..255)
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
-- IEs

--

-- **************************************************************

id-Cause














ProtocolIE-ID ::= 0

id-CriticalityDiagnostics









ProtocolIE-ID ::= 1

id-gNB-CU-CP-UE-E1AP-ID 










ProtocolIE-ID ::= 2


id-gNB-CU-UP-UE-E1AP-ID










ProtocolIE-ID ::= 3

id-ResetType













ProtocolIE-ID ::= 4


id-UE-associatedLogicalE1-ConnectionItem






ProtocolIE-ID ::= 5

id-UE-associatedLogicalE1-ConnectionListResAck




ProtocolIE-ID ::= 6

id-gNB-CU-UP-ID












ProtocolIE-ID ::= 7

id-gNB-CU-UP-Name











ProtocolIE-ID ::= 8

id-gNB-CU-CP-Name











ProtocolIE-ID ::= 9

id-CNSupport













ProtocolIE-ID ::= 10

id-SupportedPLMNs











ProtocolIE-ID ::= 11

id-SupportedPLMNs-Item










ProtocolIE-ID ::= 12

id-TimeToWait












ProtocolIE-ID ::= 13 

id-SecurityInformation










ProtocolIE-ID ::= 14 

id-UEDLAggregateMaximumBitRate








ProtocolIE-ID ::= 15 

id-System-BearerContextSetupRequest







ProtocolIE-ID ::= 16

id-System-BearerContextSetupResponse







ProtocolIE-ID ::= 17

id-BearerContextStatusChange









ProtocolIE-ID ::= 18

id-System-BearerContextModificationRequest





ProtocolIE-ID ::= 19

id-System-BearerContextModificationResponse





ProtocolIE-ID ::= 20

id-System-BearerContextModificationConfirm





ProtocolIE-ID ::= 21

id-System-BearerContextModificationRequired





ProtocolIE-ID ::= 22

id-DRB-Status-List











ProtocolIE-ID ::= 23

id-DRB-Status-Item











ProtocolIE-ID ::= 24

id-DRB-Activity-List











ProtocolIE-ID ::= 25

id-DRB-Activity-Item











ProtocolIE-ID ::= 26

id-Data-Usage-Report-List









ProtocolIE-ID ::= 27
id-gNB-CU-UP-Capacity










ProtocolIE-ID ::= 28
END
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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