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1. Introduction
LTE-NR in-device coexistence is a key issue to resolve for MR-DC. In last 3GPP Reno meeting, RAN2/RAN3 agreed basic TDM/FDM solution for coordination between a MeNB cell and a SgNB cell in R3-174947. However, the coexistence issue may involve more than two cells, particularly in inter-modulation case. This paper proposes to extend the LTE-NR coordination mechanism to more scenarios.
2.  LTE-NR coexistence scenarios
A typical inter-modulation interference event is: two cells generating inter-modulation interfere to a 3rd cell: 
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where m and n are integer. 

Last meeting agreed solution supports only two cells acting as interferer and interfered cells, which is a special case of formula (1) defined general case. 
Observation 1: Two cells generated inter-modulation interferes third cell cases as shown below are not covered by existing solution:
· Case 1: LTE_Cell1 + LTE_Cell2( NR_Cell

· Case 2: LTE_Cell   + NR_Cell2  ( NR_Cell1
· Case 3: LTE_Cell1 + NR_Cell    ( LTE_Cell2
· Case 4: NR_Cell1   + NR_Cell2  ( LTE_Cell.
(Note: “(” means interfere)

Proposal 1: Enhance existing LTE-NR coordination mechanism (MeNB Resource Coordination Information, SgNB Resource Coordination Information) to support the general interference scenarios identified in observation 1.
In X2/Xn setup, MN and SN exchanges configuration information of their member cells. From the information and UE radio capability, both SN and MN can infer the cell combinations with coexistence issues. Therefore, it is not necessary for MN to specify the SN cells involved into the interference event in X2/Xn SN Addition/Modification Request. Similarly, in the SN to MN message over X2/Xn, e.g. SN Addition/Modification Request Ack, it is not necessary for SN to specify the MN cells.
Observation 2: With member cell configuration exchanged over X2/Xn setup and UE radio capability information, both MN and SN know the in-device coexistence issues: {cell combination, affected PRBs}.
Proposal 2: Add second EUTRA Cell ID and associated UL Coordination Information into MeNB Resource Coordination Information, for case 1 and 3.
Proposal 3: Add second NR Cell ID and associated UL Coordination Information into SgNB Resource Coordination Information, for case 2 and 4.
The linear combination of two UL frequencies in UE as shown in formula (1) is caused by non-linear property of RF components, particularly PA (power amplifier) and filter. The amount of interference leak to receiver depends on the power of interference source and the isolation between UL and DL. Up to implementation, UE may reduce or even avoid the interference by multiple ways, e.g. NLIC (non-linear interference cancelation), better RF components, better isolation.

So, the interference level depends on: band combination, UE RF property and UE capability. The interference level is different in different interference event.
Observation 3: the interference level depends on: band combination, UE RF property and UE capability.

If the interference is strong in a interference event, the eNB/gNB shall avoid scheduling DL transmission on the interfered PRBs of the event. Otherwise (if the interference is not strong), eNB/gNB may still scheduling DL transmission on interference affected PRBs of the event with downgraded MCS. eNB/gNB can estimate the interference level based on CQI report from UE. So, it is up to eNB/gNB implementation to transmit on PRBs with coordination information marked as “1”.
A UE may suffer more than one interference events in LTE-NR DC, i.e. more than one band combinations meeting formula (1). To coordinate for this case, a straight forward way is to include multiple MeNB Resource Coordination Information in the SgNB Addition/Modification Request and multiple SgNB Resource Coordination Information in SgNB Addition/Modification Request Ack. In this way, although one cell may be included twice in two coordination IEs, it gives more information for peer to decide resource allocation. For example, in this way, the peer knows a PRB is marked as “1” in bitmap due to which interference event. Then, based on the interference level of the event, the peer can decide whether to avoid transmission on the affected PRBs.
Proposal 4: RAN3 to allow to include multiple MeNB Resource Coordination Information in the SgNB Addition/Modification Request, SgNB Modification Confirm and multiple SgNB Resource Coordination Information in SgNB Addition/Modification Request Ack, SgNB Modification Required. 
3.  Summary

Observation 1: Two cells generated inter-modulation interferes third cell cases as shown below are not covered by existing solution:

· Case 1: LTE_Cell1 + LTE_Cell2( NR_Cell

· Case 2: LTE_Cell   + NR_Cell2  ( NR_Cell1
· Case 3: LTE_Cell1 + NR_Cell    ( LTE_Cell2
· Case 4: NR_Cell1   + NR_Cell2  ( LTE_Cell.
(Note: “(” means interfere)

Proposal 1: Enhance existing LTE-NR coordination mechanism (MeNB Resource Coordination Information, SgNB Resource Coordination Information) to support the general interference scenarios identified in observation 1.

Observation 2: With member cell configuration exchanged over X2/Xn setup and UE radio capability information, both MN and SN know the in-device coexistence issues: {cell combination, affected PRBs}.

Proposal 2: Add second EUTRA Cell ID and associated UL Coordination Information into MeNB Resource Coordination Information, for case 1 and 3.
Proposal 3: Add second NR Cell ID and associated UL Coordination Information into SgNB Resource Coordination Information, for case 2 and 4.
Observation 3: the interference level depends on: band combination, UE RF property and UE capability.
Proposal 4: RAN3 to allow to include multiple MeNB Resource Coordination Information in the SgNB Addition/Modification Request, SgNB Modification Confirm and multiple SgNB Resource Coordination Information in SgNB Addition/Modification Request Ack, SgNB Modification Required.
4. Standard changes
In X2 spec (36.423), the MeNB Resource Coordination Information IE and SgNB Resource Coordination Information IE can be changed as shown in R3-181094. Similar changes can be made for Xn spec. Below is the TP for 38.423 v060.
=======================TS 38.423==========================
8.3.1
S-NG-RAN node Addition Preparation

Editor’s Note: All the text below is FFS.
8.3.1.1
General

The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE ADDITION REQUEST message, it shall start the timer TDCprep.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the PDU session Level QoS Parameters IE shall follow the principles described for the PDU session Setup procedure in TS 38.413 [5].
If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE ADDITION REQUEST message contains the Expected UE Behaviour IE, the S-NG-RAN node shall, if supported, store this information and may use it to optimize resource allocation.

If the S-NODE ADDITION REQUEST message contains the Handover Restriction List IE, the S-NG-RAN node, if supported, shall store this information and use it to select an appropriate SCG.
If the S-NODE ADDITION REQUEST message contains the M-NG-RAN node Resource Coordination Information List IE, the gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the M-NG-RAN node. The gNB shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE. The gNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
The S-NG-RAN node shall report to the M-NG-RAN node, in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested PDU sessions in the following way:

-
A list of PDU sessions which are successfully established shall be included in the PDU sessions Admitted To Be Added List IE.

-
A list of PDU sessions which failed to be established shall be included in the PDU sessions Not Admitted List IE.
Editor’s Note:
Security handling for SCG split bearer is FFS.
Upon reception of the S-NODE ADDITION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TDCprep.
If the S-NODE ADDITION ACKNOWLEDGE message contains the S-NG-RAN node Resource Coordination Information List IE, the M-NG-RAN node may use it for the purpose of resource coordination with the gNB. The M-NG-RAN node shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.  The MeNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
If the SIPTO L-GW Transport Layer Address IE is received in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node stores this information and use it according to TS 37.340 [8].

If the S-NG-RAN node UE XnAP ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as defined in TS 37.340 [8].

Interactions with the S-NG-RAN node Reconfiguration Completion procedure:

If the S-NG-RAN node admits at least one PDU session, the S-NG-RAN node shall start the timer TDCoverall when sending the S-NODE ADDITION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NODE RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.
8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-1: S-NG-RAN node Addition Preparation, unsuccessful operation

If the S-NG-RAN node is not able to accept any of the bearers or a failure occurs during the S-NG-RAN node Addition Preparation, the S-NG-RAN node sends the S-NODE ADDITION REQUEST REJECT message with an appropriate cause value to the M-NG-RAN node.

8.3.1.4
Abnormal Conditions

Void.

=======================next change==========================

8.3.3
M-NG-RAN node initiated S-NG-RAN node Modification Preparation

Editor’s Note: All the text below is FFS.
8.3.3.1
General

This procedure is used to enable an M-NG-RAN node to request an S-NG-RAN node to modify the UE context at the S-NG-RAN node or to query the current SCG configuration for supporting delta signalling in M-NG-RAN node initiated S-NG-RAN node change.

The procedure uses UE-associated signalling.

8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE MODIFICATION REQUEST message, it shall start the timer TDCprep.

The S-NODE MODIFICATION REQUEST message may contain

-
within the UE Context Information IE;

-
PDU sessions to be added within the PDU sessions To Be Added Item IE;

-
PDU sessions to be modified within the PDU sessions To Be Modified Item IE;

-
PDU sessions to be released within the PDU sessions To Be Released Item IE;

-
the S-NG-RAN node UE Aggregate Maximum Bit Rate IE;

-
the M-NG-RAN node to S-NG-RAN node Container IE;

-
the SCG Change Indication IE;

-
the SCG Configuration Query IE;
-
M-NG-RAN node Resource Coordination Information List IE.
If the S-NODE MODIFICATION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE MODIFICATION REQUEST message contains the Handover Restriction List IE, the S-NG-RAN node shall 
-
replace the previously provided Handover Restriction List by the received Handover Restriction List in the UE context;

-
use this information to select an appropriate SCG.
If the S-NG-RAN node UE Aggregate Maximum Bit Rate IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall:

-
replace the previously provided S-NG-RAN node UE Aggregate Maximum Bit Rate by the received S-NG-RAN node UE Aggregate Maximum Bit Rate in the UE context;

-
use the received S-NG-RAN node UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE as defined in TS 37.340 [8].

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the PDU session Level QoS Parameters IE shall follow the principles described for the PDU session Setup procedure in TS 38.413 [5].
If the S-NODE MODIFICATION REQUEST message contains the M-NG-RAN node Resource Coordination Information List IE, the gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the M-NG-RAN node. The gNB shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE. The gNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
If at least one of the requested modifications is admitted by the S-NG-RAN node, the S-NG-RAN node shall modify the related part of the UE context accordingly and send the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message back to the M-NG-RAN node. 

The S-NG-RAN node shall include the PDU sessions for which resources have been either added or modified or released at the S-NG-RAN node either in the PDU sessions Admitted To Be Added List IE or the PDU sessions Admitted To Be Modified List IE or the PDU sessions Admitted To Be Released List IE. The S-NG-RAN node shall include the PDU sessions that have not been admitted in the PDU sessions Not Admitted List IE with an appropriate cause value.

If the PDU session level QoS parameter IE is included in the S-NODE MODIFICATION REQUEST message for an PDU session to be modified the S-NG-RAN node shall allocate respective resources and provide corresponding radio configuration information within the S-NG-RAN node to M-NG-RAN node Container IE as described in TS 37.340 [8].

If the S-NODE MODIFICATION REQUEST message contains for an PDU session to be modified which is configured with the SCG bearer option the NG UL GTP Tunnel Endpoint IE the S-NG-RAN node shall use it as the new UL NG-U address.

If the S-NODE MODIFICATION REQUEST message contains for an PDU session to be modified which is configured with the split bearer option the M-NG-RAN node GTP Tunnel Endpoint IE the S-NG-RAN node shall use it as the new UL Xn-U address.

For an PDU session to be modified which is configured with the SCG bearer option the S-NG-RAN node may include in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the NG DL GTP Tunnel Endpoint IE.

For an PDU session to be modified which is configured with the split bearer option the S-NG-RAN node may include in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the S-NG-RAN node GTP Tunnel Endpoint IE.
If the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message contains the S-NG-RAN node Resource Coordination Information List IE, the M-NG-RAN node may use it for the purpose of resource coordination with the gNB. The M-NG-RAN node shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.  The MeNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
If the SCG Change Indication IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].

Upon reception of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TDCprep. If the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message has included the S-NG-RAN node to M-NG-RAN node Container IE the M-NG-RAN node is then defined to have a Prepared S-NG-RAN node Modification for that Xn UE-associated signalling. 

If the SCG Configuration Query IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall provide corresponding radio configuration information within the SgNB to MeNB Container IE as described in TS 37.340 [8].
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:

If the S-NG-RAN node admits a modification of the UE context requiring the M-NG-RAN node to report about the success of the RRC connection reconfiguration procedure, the S-NG-RAN node shall start the timer TDCoverall when sending the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NG-RAN node RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.

8.3.3.3
Unsuccessful Operation
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Figure 8.3.3.3-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, unsuccessful operation
If the S-NG-RAN node does not admit any modification requested by the M-NG-RAN node, or a failure occurs during the M-NG-RAN node initiated S-NG-RAN node Modfication Preparation, the S-NG-RAN node shall send the S-NODE MODIFICATION REQUEST REJECT message to the M-NG-RAN node. The message shall contain the Cause IE with an appropriate value.

If the S-NG-RAN node receives a S-NODE MODIFICATION REQUEST message containing the M-NG-RAN node to S-NG-RAN node Container IE that does not include required information as specified in TS 37.340 [8], the S-NG-RAN node shall send the S-NODE MODIFICATION REQUEST REJECT message to the M-NG-RAN node.

8.3.3.4
Abnormal Conditions

Void.

8.3.4
S-NG-RAN node initiated S-NG-RAN node Modification

Editor’s Note: All the text below is FFS.
8.3.4.1
General

This procedure is used by the S-NG-RAN node to modify the UE context in the S-NG-RAN node.

The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: S-NG-RAN node initiated S-NG-RAN node Modification, successful operation.

The S-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUIRED message to the M-NG-RAN node.

When the S-NG-RAN node sends the S-NODE MODIFICATION REQUIRED message, it shall start the timer TDCoverall. 

The S-NODE MODIFICATION REQUIRED message may contain

-
the S-NG-RAN node to M-NG-RAN node Container IE.
-
PDU sessions to be released within the PDU sessions To Be Released Item IE;

-
the SCG Change Indication IE;

-
the S-NG-RAN node Resource Coordination Information List IE.

If the M-NG-RAN node receives a S-NODE MODIFICATION REQUIRED message containing the SCG Change Indication IE, the M-NG-RAN node shall act as specified in TS 37.340 [8].

If the M-NG-RAN node is able to perform the modifications requested by the S-NG-RAN node, the M-NG-RAN node shall send the S-NODE MODIFICATION CONFIRM message to the S-NG-RAN node. The S-NODE MODIFICATION CONFIRM message may contain the M-NG-RAN node to S-NG-RAN node Container IE.
If the S-NODE MODIFICATION REQUIRED message contains the S-NG-RAN node Resource Coordination Information List IE, the M-NG-RAN node may use it for the purpose of resource coordination with the gNB. The M-NG-RAN node shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.  The MeNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
Upon reception of the S-NODE MODIFICATION CONFIRM message the S-NG-RAN node shall stop the timer TDCoverall.
If the S-NODE MODIFICATION CONFIRM message contains the M-NG-RAN node Resource Coordination Information List IE, the gNB should forward it to lower layers and it may use it for the purpose of resource coordination with the M-NG-RAN node. The gNB shall consider the value of the received UL Coordination Information IEs and Second UL Coordination Information IEs valid until reception of a new update of the IEs for the same UE. The gNB shall consider the value of the received DL Coordination Information IEs valid until reception of a new update of the IEs for the same UE.
8.3.4.3
Unsuccessful Operation
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Figure 8.3.4.3-1: S-NG-RAN node initiated S-NG-RAN node Modification, unsuccessful operation.

In case the request modification cannot be performed successfully the M-NG-RAN node shall respond with the S-NODE MODIFICATION REFUSE message to the S-NG-RAN node with an appropriate cause value in the Cause IE.

The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.

8.3.4.4
Abnormal Conditions

Void.

=======================next change==========================
9.1.2.1
S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
Direction: M-NG-RAN node ( S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
<reference>
	Allocated at the M-NG-RAN node
	YES
	reject

	UE Security Capabilities
	M
	
	<reference>
	
	YES
	reject

	SgNB Security Key
	M
	
	<reference>
	The S-KgNB which is provided by the M-NG-RAN node, see xxx.
Editor’s Note: terminology “S-KgNB” to be fixed with SA3 and RAN2
	YES
	reject

	S-NG-RAN node UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate 

<reference>
	The UE Aggregate Maximum Bit Rate is split into M-NG-RAN node UE Aggregate Maximum Bit Rate and S-NG-RAN node UE Aggregate Maximum Bit Rate which are enforced by M-NG-RAN node and S-NG-RAN node respectively.
	YES
	reject

	Selected PLMN
	O
	
	PLMN Identity

9.2.2.25
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Handover Restriction List
	O
	
	<reference>
	
	YES
	ignore

	PDU sessions To Be Added List
	
	1
	
	
	YES
	reject

	>PDU sessions To Be Added Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	reject

	>>PDU session ID
	M
	
	<reference>
	
	–
	

	>>S-NSSAI
	O
	
	9.2.2.18
	
	–
	

	>>Bearer Configurations To Be Added
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	reject

	>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU Session Setup Info – SN terminated
	M
	
	9.2.1.6
	
	–
	–

	>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU Session Setup Info – MN terminated
	M
	
	9.2.1.8
	
	–
	–

	M-NG-RAN node to S-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the SCG-ConfigInfo message as defined in xxx
Editor’s Note: to be checked with RAN2
	YES
	reject

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	reject

	Expected UE Behaviour
	O
	
	<reference>
	
	YES
	ignore

	Requested MCG split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for MCG Split SRB are requested.
	YES
	reject

	M-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellinngeNB>
	
	
	
	

	> M-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.xx
	Information used to coordinate resources utilisation between M-NG-RAN node and S-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofBearerConfigs
	Maximum no. of BearerConfigurations Value is FFS.

Editor’s Note: So far, only MN- and SN-terminated bearer configurations are considered.


9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
Direction: S-NG-RAN node ( M-NG-RAN node.
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU sessions Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU sessions Admitted To Be Added Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	<reference>
	
	–
	

	>>Bearer Configurations Admitted To Be Added
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>> PDU Session Setup Response Info – SN terminated
	M
	
	9.2.1.7
	
	–
	

	>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU Session Setup Response Info – MN terminated
	M
	
	9.2.1.9
	
	–
	

	PDU sessions Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU sessions not admitted List – SN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	>PDU sessions not admitted List – MN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the SCG-Config message as defined in TS 36.331 [9].

Editor’s Note: To be checked with RAN2 if the same RRC message is applicable for SCG split bearer.
	YES
	reject

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	BIT STRING (1..160, ...)
	Indicating SIPTO L-GW Transport Layer Address.
	YES
	ignore

	Admitted MCG split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	S-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellingNB>
	
	
	YES
	ignore

	>S-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.yy
	Information used to coordinate resources utilisation between S-NG-RAN node and M-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofBearerConfigs
	Maximum no. of BearerConfigurations Value is FFS.

Editor’s Note: So far, only MN- and SN-terminated bearer configurations are considered.


9.1.2.5
S-NODE MODIFICATION REQUEST

This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation to modify S-NG-RAN node resources for a specific UE.

Direction: M-NG-RAN node ( S-NG-RAN node.
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID <reference>
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.2.26
	
	YES
	ignore

	SCG Change Indication
	O
	
	<reference>
	
	YES
	ignore

	Selected PLMN
	O
	
	PLMN Identity

9.2.2.25
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Handover Restriction List
	O
	
	<reference>
	
	YES
	ignore

	SCG Configuration Query
	O
	
	9.2.2.11
	
	YES
	ignore

	UE Context Information
	
	0..1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	<reference>
	
	–
	

	>SgNB Security Key
	O
	
	<reference>
	Editor’s Note: terminology “S-KgNB” to be fixed with SA3 and RAN2
	–
	

	>S-NG-RAN node UE Aggregate Maximum Bit Rate
	O
	
	UE Aggregate Maximum Bit Rate

<reference>
	
	–
	

	>PDU sessions To Be Added List
	
	0..1
	
	
	–
	

	>>PDU sessions To Be Added Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>>PDU session ID
	M
	
	<reference>
	
	–
	

	>>>S-NSSAI
	O
	
	9.2.2.18
	
	–
	

	>>>Bearer Configurations To Be Added
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	reject

	>>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>PDU session Setup Info – SN terminated
	M
	
	9.2.1.6
	
	–
	

	>>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>>PDU Session Setup Info – MN terminated
	
	
	9.2.1.8
	
	–
	

	>PDU sessions To Be Modified List
	
	0..1
	
	
	–
	

	>>PDU sessions To Be Modified Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>>PDU Session ID
	M
	
	<reference>
	
	–
	

	>>>Bearer Configurations To Be Modified
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	reject

	>>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>>PDU Session Modification Info – SN terminated
	
	
	9.2.1.10
	
	–
	

	>>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>>PDU Session Modification Info – MN terminated
	
	
	9.2.1.12
	
	–
	

	> PDU sessions To Be Released List
	
	0..1
	
	
	–
	

	>>PDU sessions to be released List – SN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	>>PDU sessions to be released List  – MN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	M-NG-RAN node to S-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the SCG-ConfigInfo message as defined in TS 38.331 [10]
	YES
	ignore

	M-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellinngeNB>
	
	
	
	

	> M-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.xx
	Information used to coordinate resources utilisation between M-NG-RAN node and S-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of E-RABs. Value is 256

	maxnoofBearerConfigs
	Maximum no. of BearerConfigurations Value is FFS.

Editor’s Note: So far, only MN- and SN-terminated bearer configurations are considered.


9.1.2.6
S-NODE MODIFICATION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node’s request to modify the S-NG-RAN node resources for a specific UE.

Direction: S-NG-RAN node ( M-NG-RAN node. 
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the M-NG-RAN node
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	ignore

	PDU sessions Admitted List
	
	0..1
	
	
	YES
	ignore

	>PDU sessions Admitted To Be Added List
	
	1
	
	
	–
	

	>>PDU sessions Admitted To Be Added Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>>PDU session ID
	M
	
	<reference>
	
	–
	

	>>>Bearer Configurations Admitted To Be Added
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	ignore

	>>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>> PDU Session Setup Response Info – SN terminated
	M
	
	9.2.1.7
	
	–
	

	>>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>>PDU Session Setup Response Info – MN terminated
	M
	
	9.2.1.9
	
	–
	

	>PDU sessions Admitted To Be Modified List
	
	0..1
	
	
	–
	

	>>PDU sessions Admitted To Be Modified Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>>PDU session ID
	M
	
	<reference>
	
	–
	

	>>>Bearer Configurations Admitted To Be Modified
	
	1 .. <maxnoofBearerConfigs>
	
	
	EACH
	ignore

	>>>>CHOICE Bearer Configuration
	M
	
	
	
	–
	

	>>>>SN terminated Bearer
	
	
	
	
	–
	

	>>>>>> PDU Session Modification Response Info – SN terminated
	M
	
	9.2.1.11
	
	–
	

	>>>>>MN terminated Bearer
	
	
	
	
	–
	

	>>>>>> PDU Session Modification Response Info – MN terminated
	M
	
	9.2.1.13
	
	–
	

	>PDU sessions Admitted To Be Released List
	
	0..1
	
	
	–
	

	>>PDU sessions admitted to be released List – SN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	>>PDU sessions admitted to be released List  – MN terminated
	O
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	PDU sessions Not Admitted to be Added List
	O
	
	
	
	YES
	ignore

	>PDU sessions not admitted List – SN terminated
	M
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	>PDU sessions not admitted List – MN terminated
	M
	
	PDU session List

<reference>
	A value for PDU session ID shall only be present once in PDU sessions Admitted List IE and in PDU sessions Not Admitted List IE.
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the SCG-Config message as defined in TS xx.xxx [x]
Editor’s Note: to be checked with RAN2
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore

	S-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellingNB>
	
	
	YES
	ignore

	>S-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.yy
	Information used to coordinate resources utilisation between S-NG-RAN node and M-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256


9.1.2.8
S-NODE MODIFICATION REQUIRED

This message is sent by the S-NG-RAN node to the M-NG-RAN node to request the modification of S-NG-RAN node resources for a specific UE.

Direction: S-NG-RAN node ( M-NG-RAN node. 
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.2.26
	
	YES
	ignore

	SCG Change Indication
	O
	
	<reference>
	
	YES
	ignore

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU sessions To Be Released Item
	
	1 .. <maxnoofPDUsessions>
	
	
	EACH
	ignore

	>>PDU session ID
	M
	
	<reference>
	
	–
	

	>>Cause
	M
	
	9.2.2.26
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the SCG-Config message as defined in TS yy.xxx [x]
Editor’s Note: to be checked with RAN2
	YES
	ignore

	S-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellingNB>
	
	
	YES
	ignore

	>S-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.yy
	Information used to coordinate resources utilisation between S-NG-RAN node and M-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256


9.1.2.9
S-NODE MODIFICATION CONFIRM

This message is sent by the M-NG-RAN node to inform the S-NG-RAN node about the successful modification.

Direction: M-NG-RAN node ( S-NG-RAN node. 
Editor’s Note: The tabular below is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.21
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the M-NG-RAN node
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

<reference>
	Allocated at the S-NG-RAN node
	YES
	ignore

	M-NG-RAN node to S-NG-RAN node Container 
	O
	
	OCTET STRING
	Includes the SCG-ConfigInfo message as defined in TS yy.xxx [x]
Editor’s Note: FFS if same RRC message is applicable for SCG bearer.
	YES
	ignore

	Criticality Diagnostics
	O
	
	<reference>
	
	YES
	ignore

	M-NG-RAN node Resource Coordination Information List
	
	0 .. <maxCellinngeNB>
	
	
	
	

	> M-NG-RAN node Resource Coordination Information
	M
	
	9.2.2.xx
	Information used to coordinate resources utilisation between M-NG-RAN node and S-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256


=======================next change==========================
9.2.2.xx

M-NG-RAN node Resource Coordination Information
The M-NG-RAN node Resource Configuration Information IE is used at the M-NG-RAN node to coordinate resource utilisation between the M-NG-RAN node and the S-NG-RAN node. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	EUTRA Cell ID
	M
	
	ECGI

9.2.2.aaa
	

	UL Coordination Information
	M
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to UL subframes.

The bit string may span across multiple contiguous subframes (maximum 40).

The first position of the UL Coordination Information corresponds to subframe 0 in a radio frame where SFN = 0.
The length of the bit string is an integer multiple of 
[image: image8.wmf]UL
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N

. 
[image: image9.wmf]UL
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N

 is defined in TS 36.211 [kk].

The UL Coordination Information is continuously repeated.



	DL Coordination Information
	O
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to DL subframes.

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the DL Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0.
The length of the bit string is an integer multiple of [image: image10.png]


. [image: image11.png]


 is defined in TS 36.211 [kk].

The DL Coordination Information is continuously repeated.



	Second EUTRA Cell ID
	O
	
	ECGI

9.2.2.aaa
	The second EUTRA Cell ID of either interfering cell or interfered cell. In case of interfering cell, it generates intermodulation interference together with the cell identified by EUTRA Cell ID. In case of interfered cell, it is interfered by the cell identified by EUTRA Cell ID and a NR cell generated inter-modulation.

	Second UL Coordination Information
	O
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to UL subframes.

The bit string may span across multiple contiguous subframes (maximum 40).

The first position of the Seoncd UL Coordination Information corresponds to subframe 0 in a radio frame where SFN = 0.
The length of the bit string is an integer multiple of 
[image: image12.wmf]UL
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. 
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 is defined in TS 36.211 [kk].

The Second UL Coordination Information is continuously repeated.




9.2.2.yy

SgNB Resource Coordination Information

The SgNB Resource Configuration Information IE is used at the MeNB to coordinate resource utilisation between the en-gNB and the MeNB. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR CGI
	M
	
	9.2.2.bbb
	

	UL Coordination Information
	M
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to UL subframes.

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the UL Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0.
The length of the bit string is an integer multiple of 
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is defined in TS 36.211 [kk].

The UL Coordination Information is continuously repeated.



	DL Coordination Information
	O
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to DL subframes.

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the DL Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0.
The length of the bit string is an integer multiple of [image: image16.png]


. [image: image17.png]


 is defined in TS 36.211 [kk].

The DL Coordination Information is continuously repeated.



	>Second NR-CGI
	O
	
	9.2.2.bbb
	

	>Second UL Coordination Information
	O
	
	BIT STRING (6..4400, …)


	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 ". Each position is applicable only in positions corresponding to UL subframes.

The bit string may span across multiple contiguous subframes (maximum 40). The first position of the Second UL Coordination Information corresponds to the receiving node’s subframe 0 in a receiving node’s radio frame where SFN = 0.
The length of the bit string is an integer multiple of 
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is defined in TS 36.211 [kk].

The Second UL Coordination Information is continuously repeated.




=======================next change==========================
9.2.2.aaa
ECGI

The E-UTRAN Cell Global Identifier (ECGI) is used to globally identify an E-UTRAN cell (see TS 38.401 [2]).

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

	PLMN Identity
	M
	
	9.2.4
	 

	E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	The leftmost bits of the E-UTRAN Cell Identifier IE value correspond to the value of the eNB ID IE contained in the Global ng-eNB ID IE (defined in section 9.2.2.10) identifying the ng-eNB that controls the cell.


9.2.2.bbb
NR CGI

The NR Cell Global Identifier (NR CGI) is used to globally identify an NR cell (see TS 37.340 [8]).

	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 Global gNB ID IE contained in the Global NG-RAN Node ID IE (defined in section 9.2.2.9) identifying the gNB that controls the cell.


3GPP


M-NG-RAN node
S-NG-RAN node
S-NODE MODIFICATION REQUEST
S-NODE MODIFICATION REQUEST REJECT



M-NG-RAN node
S-NG-RAN node
S-NODE MODIFICATION REQUIRED
S-NODE MODIFICATION REFUSE



_1573661541.unknown

_1577184281.unknown

_1573661577.unknown

_1573661524.unknown

M-NG-RAN node
S-NG-RAN node
S-NODE MODIFICATION REQUIRED
S-NODE MODIFICATION CONFIRM



M-NG-RAN node
S-NG-RAN node
S-NODE ADDITION REQUEST
S-NODE ADDITION REQUEST REJECT



M-NG-RAN node
S-NG-RAN node
S-NODE MODIFICATION REQUEST
S-NODE MODIFICATION REQUEST ACKNOWLEDGE



M-NG-RAN node
S-NG-RAN node
S-NODE ADDITION REQUEST
S-NODE ADDITION REQUEST ACKNOWLEDGE



