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1 Introduction

In RAN3#97, the UE context modification procedure was discussed with the following agreements

	Both CU-initiated and DU-initiated modification procedures are needed; procedures shall be Class 1


 However, the details are not clearly discussed. In this contribution, we will discuss the cell information in UE context modification procedure. 
2 Discussion 
2.1 EN-DC case

In EN-DC case, the CU-initiated UE context modification procedure can be triggered by MN initiated SN modification as Fig.1.
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Fig. 1  CU-Initiated UE context modification procedure triggered by MN initiated SN modification
The bearer related information in CU-initiated UE context modification is shown in the following table based on the information in SgNB Modification Request message and SgNB Modification Acknowledge message. 
	
	SgNB Modification Request 

(MeNB ( en-gNB (CU))
	UE Context Modification Request 

(en-gNB (CU) ( en-gNB (DU))
	UE Context Modification Response 

(en-gNB (CU) (  en-gNB (DU))
	SgNB Modification Request Acknowledge
(MeNB ( en-gNB (CU))

	SCG bearer
	· To be added or modified E-RAB ID 

· E-RAB level QoS parameters

· DL Forwarding 

· S1 UL GTP Tunnel Endpoint (@SGW)
	· To be setup or modified DRB ID
· E-UTRAN QoS (same as E-RAB level QoS parameters)
· UL GTP Tunnel Endpoint (@CU) (one tunnel used to receive UL data from DU) 
	· Admitted to be setup or modified DRB ID
· DL GTP Tunnel Endpoint (@DU) (one tunnel used to receive DL data from CU)
	· Admitted to be added or modified E-RAB ID 

· S1 DL GTP Tunnel Endpoint (@CU)

· DL Forwarding GTP Tunnel Endpoint (@CU)

· UL Forwarding GTP Tunnel Endpoint (@CU)

	Split bearer 
	· To added or modified E-RAB ID 

· E-RAB level QoS parameters

· MeNB GTP Tunnel Endpoint (for UL PDUs)
	· To be setup or modified DRB ID

· E-UTRAN QoS  (same as E-RAB level QoS parameters)
· UL GTP Tunnel Endpoint (@MeNB: = MeNB GTP Tunnel Endpoint) (one tunnel used to receive UL data from DU)
	· Admitted to be setup or modified DRB ID

· DL GTP Tunnel Endpoint (@DU) (one tunnel used to receive DL data from MeNB)
	· Admitted to be added or modified E-RAB ID

· SgNB GTP Tunnel Endpoint (for DL PDUs) (:= DL GTP Tunnel Endpoint @ DU)

	SGC split bearer
	· To be added or modified E-RAB ID

· E-RAB level QoS parameters

· DL Forwarding 

· MeNB GTP Tunnel Endpoint

· S1 UL GTP Tunnel Endpoint (@SGW)

· Maximum admittable E-RAB Level QoS Parameters
	· To be setup or modified DRB ID 

· E-UTRAN QoS (same as E-RAB level QoS parameters)
· UL GTP Tunnel Endpoint (@CU)(one tunnel used to receive UL data from DU)

· Maximum admittable E-UTRAN QoS Parameters (Same as Maximum admittable E-RAB Level QoS parameters in SgNB Modification Request message)
	· Admitted to be setup or modified DRB ID

· DL GTP Tunnel Endpoint (@DU) (one tunnel used to receive DL data from CU)

· E-UTRAN QoS Parameters (used to indicate the necessary QoS parameters for the MCG part)
	· Admitted to be added or modified E-RAB ID 

· S1 DL GTP Tunnel Endpoint (@CU)

· SgNB GTP Tunnel Endpoint (@CU)(for UL PDUs)

· DL Forwarding GTP Tunnel Endpoint (@CU)
· UL Forwarding GTP Tunnel Endpoint (@CU)

· E-RAB Level QoS Parameters (same as E-UTRAN QoS Parameters in UE Context Modification Response message)


1) Bearer type differentiation over F1

The above table indicates that, regardless of bearer type, the UE Context Setup Request message will include: “To be setup or modified DRB ID”, “E-UTRAN QoS” and “UL GTP Tunnel Endpoint”, while the UE Context Setup Response message will include “Admitted to be setup or modified DRB ID” and “DL GTP Tunnel Endpoint”. Thus, we propose
Proposal 1: the bearer related information over F1 interface is unnecessary to differentiate the bearer type. 
2) DL/UL tunnel to support CA packet duplication

As agreed by RAN2, i.e., “In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer.”, and RAN3 agreement, i.e., “For intra-DU CA, two F1-U tunnels are set up to distinguish duplicated PDCP PDUs belonging to the same DRB (FFS for UL)”, CA packet duplication may be applied to SCG bearer. Thus, the SCG bearer with duplication can be configured with two DL GTP Tunnel Endpoints over F1 interface. Similarly, as analyzed in our contribution [1], such bearer can be also configured with two UL GTP Tunnel Endpoints.
Proposal 2: if CA packet duplication is configured, the SCG bearer may be configured with two DL/UL GTP Tunnel Endpoints over F1 interface. 

3) QoS parameter negotiation for SCG split bearer 
For SCG split bearer, the QoS parameters are negotiated between MeNB and en-gNB. Specifically, in SgNB Modification Request message, the Maximum admittable E-RAB Level QoS parameters are sent to SgNB to indicate the QoS admitted by MeNB, and as the response, the en-gNB will indicate the necessary QoS parameters for the MCG part in SgNB Modification Request Acknowledge message. For CU-DU split, since the admission control is also performed at gNB-DU side, it is benefit to forward Maximum admittable E-RAB Level QoS parameters to gNB-DU, and then gNB-DU feeds back the necessary QoS parameters for the MCG part to gNB-CU. 
Proposal 3: for SCG split bearer, the gNB-CU can forward Maximum admittable E-RAB Level QoS parameters in SgNB Modification Request message to gNB-DU, and then gNB-DU feeds back the necessary QoS parameters for the MCG part to gNB-CU, which can be forwarded to MeNB in SgNB Modification Request Acknowledge message. 

4) Data forwarding for released bearer
Over X2 interface, MeNB will provide the DL and/or UL forwarding addresses to en-gNB (for split bearer, only DL forwarding address is provided) when releasing bearers. Since the X2-U interface may be established between MeNB and gNB-DU. Thus, the gNB-CU needs provide the DL and UL forwarding addresses to gNB-DU. 

Proposal 4: for the released bearers, the gNB-CU should provide the data forwarding addresses to gNB-DU during UE context modification procedure so that gNB-DU can forward the data to MeNB directly. 
5) Serving cell

The gNB-CU of the SgNB can determine to add SCG SCells or change PSCell based on the measurement results of the candidate cells, which are provided by MeNB. Thus, the PSCell and SCG SCells can be provided via UE context modification procedure.

Proposal 5: the serving cell information in SN, e.g., PSCell, SCG SCells, can be included in UE Context Modification Request message.

2.2 SA case

1) DRB QoS

As discussed in our contribution [2], the QoS flow profile and the flow-to-DRB mapping can be included in UE context modification procedure. 
Proposal 6: the QoS flow profile and the flow-to-DRB mapping can be included in UE Context Modification Request message. 

2) Serving cell

For single connectivity case, the gNB-CU can determine to add SCells or change PCell via  the UE context modification procedure. 
Proposal 7: for single connectivity case, the serving cell information, e.g., PCell, SCell, can be included in UE Context Modification Request message. 

3 Conclusions
In this contribution, we discuss CU-initiated UE context modification procedure, and we propose:
Proposal 1: the bearer related information over F1 interface is unnecessary to differentiate the bearer type.
Proposal 2: if CA packet duplication is configured, the SCG bearer may be configured with two DL/UL GTP Tunnel Endpoints over F1 interface.
Proposal 3: for SCG split bearer, the gNB-CU can forward Maximum admittable E-RAB Level QoS parameters in SgNB Modification Request message to gNB-DU, and then gNB-DU feeds back the necessary QoS parameters for the MCG part to gNB-CU, which can be forwarded to MeNB in SgNB Modification Request Acknowledge message.
Proposal 4: for the released bearers, the gNB-CU should provide the data forwarding addresses to gNB-DU during UE context modification procedure so that gNB-DU can forward the data to MeNB directly.
Proposal 5: the serving cell information in SN, e.g., PSCell, SCG SCells, can be included in UE Context Modification Request message.

Proposal 6: the QoS flow profile and the flow-to-DRB mapping can be included in UE Context Modification Request message.
Proposal 7: for single connectivity case, the serving cell information, e.g., PCell, SCell, can be included in UE Context Modification Request message.
The stage3 TP is provided below. 
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Text Proposal for TS38.473
---------------------------- Start of TP ---------------------------
9.2.2.7
UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to modify the UE context at the gNB-DU.
Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB to Be Added List
	
	0..1
	
	
	YES
	reject

	     >SRB to Be Added Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH 
	reject

	        >>SRB ID
	
	
	9.3.1.7
	
	
	

	SRB to Be Released List
	
	0..1
	
	
	YES
	reject

	     >SRB to Be Released Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	reject

	        >>SRB ID
	
	
	9.3.1.7
	
	
	

	DRBs to Be Added List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Added Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>QoS Flows To Be Setup List
	
	0..1
	
	
	-
	-

	>>>QoS Flows To Be Setup Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	-

	>>>>QoS

Flow Indicator
	M
	
	<ref>
	
	-
	-

	>>>>QoS Flow Level QoS Parameters
	O
	
	<ref>
	
	-
	-

	>>E-UTRAN QoS
	O
	
	<ref>
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	-
	-

	>>Maximum admittable E-UTRAN QoS Paramters
	O
	
	<ref>
	Includes the E-UTRAN QoS parameters admitted by MeNB in EN-DC
	-
	-

	>> Tunnels to be setup List 
	
	1
	
	
	-
	-

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	-
	-

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRBs to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>QoS Flows To Be Setup List
	
	0..1
	
	
	
	

	>>>QoS Flows To Be Setup Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	
	

	>>>>QoS

Flow Indicator
	M
	
	<ref>
	
	
	

	>>>>QoS Flow Level QoS Parameters
	O
	
	<ref>
	
	
	

	>>E-UTRAN QoS
	O
	
	<ref>
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>Maximum admittable E-UTRAN QoS Paramters
	O
	
	<ref>
	Includes the E-UTRAN QoS parameters admitted by MeNB in EN-DC
	
	

	>> Tunnels to be setup List 
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRBs to Be Released List
	
	0..1
	
	
	YES
	ignore

	>DRBs to be Released Item
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	  >>DRB ID
	M
	
	
	
	-
	-

	  >>DL forwarding GTP Tunnel 
	O
	
	GTP Tunnel Endpoint

9.3.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	-
	-

	 >>UL forwarding GTP Tunnel
	O
	
	GTP Tunnel Endpoint

9.3.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	-
	-

	Serving Cells to Be Add List
	
	0..1
	
	
	YES
	reject

	>Serving Cells to Be Add Item 
	
	1 ..  <maxnoof ServCells>
	
	
	EACH
	reject

	>>CHOICE Cell Option
	M
	
	
	
	-
	

	>>>PCell
	
	
	
	
	
	

	>>>>NR Local Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	
	

	>>>SCell
	
	
	
	
	
	

	>>>>NR Local Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	
	

	>>>PSCell
	
	
	
	
	
	

	>>>>NR Local Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	
	

	>>>SCG SCell
	
	
	
	
	
	

	>>>>NR Local Cell Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	
	

	Serving Cells to Be Released List
	
	0..1
	
	
	YES
	reject

	>Serving Cells to Be Released Item 
	
	1 ..  <maxnoof ServCells>
	
	
	EACH
	reject

	>>Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-


	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is FFS. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is FFS. 

	maxnoofULTunnels
	Maximum no. of UL tunnels allowed towards one DRB, the maximum value is 2.

	maxnoofServCells
	Maximum no. of Serving Cells allowed towards one UE, the maximum value is FFS

	maxnoofQoSFlows
	Maximum no. of QoS Flows allowed towards one UE, the maximum value is FFS.


9.2.2.8
UE CONTEXT MODIFICATION RESPONSE
This message is sent by the gNB-DU to response the gNB-CU initiated UE context modification.
Direction: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	8.3.1.5
	
	YES
	reject

	SRB Admitted to Be Added List
	
	0..1
	
	
	YES
	reject

	     >SRB Admitted to Be Added Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH 
	reject

	        >>SRB ID
	
	
	9.3.1.7
	
	-
	-

	SRB Admitted to Be Released List
	
	0..1
	
	
	YES
	reject

	     >SRB Admitted to Be Released Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	reject

	        >>SRB ID
	
	
	9.3.1.7
	
	-
	-

	DRBs Admitted to Be Added List
	
	0..1
	
	
	YES
	reject

	>DRB Admitted to Be Added Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>QoS Flows Admitted To Be Setup List
	
	0..1
	
	
	-
	-

	>>>QoS Flows Admitted To Be Setup Item IEs
	
	0..<maxnoofQoSFlows>
	
	
	-
	-

	>>>>QoS

Flow Indicator
	M
	
	<ref>
	
	-
	-

	>> E-UTRAN QoS Paramters
	O
	
	<ref>
	Includes the necessary E-UTRAN QoS parameters for MCG in EN-DC
	-
	-

	>> Tunnels to be setup List 
	
	1
	
	
	-
	-

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	-

	DRBs Admitted to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB Admitted to Be Modified Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>QoS Flows To Be Setup List
	
	0..1
	
	
	-
	-

	>>>QoS Flows To Be Setup Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	-

	>>>>QoS

Flow Indicator
	M
	
	<ref>
	
	-
	-

	>> E-UTRAN QoS Paramters
	O
	
	<ref>
	Includes the necessary E-UTRAN QoS parameters for MCG in EN-DC
	-
	-

	>> Tunnels to be setup List 
	
	1
	
	
	-
	-

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	-
	-

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	-

	DRBs Admitted to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRBs Admitted to be Released Item
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	  >>DRB ID
	M
	
	9.3.1.8
	
	
	

	DRBs Not Admitted List
	O
	
	9.3.1.8
	
	YES
	reject

	Serving Cells Admitted to Be Add List
	
	0..1
	
	
	YES
	reject

	>Serving Cells Admitted to Be Add Item 
	
	1 ..  <maxnoof ServCells>
	
	
	EACH
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	

	Serving Cells Admitted to Be Released List
	
	0..1
	
	
	YES
	reject

	>Serving Cells Admitted to Be Released Item 
	
	1 ..  <maxnoof Cells>
	
	
	EACH
	reject

	>>NR Local Cell ID
	O
	
	9.3.1.x
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	DU Resource Configuration
	O
	
	9.3.1.y
	RRC IE including the configuration of radio resource at gNB-DU
	YES
	reject


	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is FFS. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is FFS. 

	maxnoofDLTunnels
	Maximum no. of DL tunnels allowed towards one DRB, the maximum value is 2.

	maxnoofServCells
	Maximum no. of Serving Cells allowed towards one UE, the maximum value is FFS

	maxnoofQoSFlows
	Maximum no. of QoS Flows allowed towards one UE, the maximum value is FFS.


9.3.1.x
NR Local Cell ID
The NR Local Cell ID is used to uniquely identify a cell of gNB-CU, it is NR Cell Identity without gNB ID.

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

	NR Local Cell Identity
	M
	
	BIT STRING (4, …, 14)
	The NR Cell Identity (NCI) without gNB ID, where NCI consists of gNB ID and NR Local Cell Identity
	–
	–


9.3.1.y
DU Resource Configuration
This information element contains the configuration of the radio resource at gNB-DU.

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

	DU Resource Configuration
	M
	
	OCTET STRING
	


---------------------------- End of TP ---------------------------
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